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SUMMARY OF THE STUDY
Both the field of Development and discipline of Design were conceived from agendas of
capitalist driven economic growth. Despite having to stand against this current, a minority of
practitioners and academics in both these arenas have critically realigned their intentions towards
more human-centred ideals. This Doctoral thesis adds new knowledge to this pursuit through the
use of an original theoretical framework that combines both Activity Theory and the Capabilities
Approach to systemically explore how people innovate technology. Within the complex
Johannesburg food system, this study made use of an embedded multiple-case study of seven
innovative small-scale urban farmers to explore why and how they innovate technology. The use
of activity system modelling enabled the complex contradictions within and between the various
aspects of the participant farmers’ technology innovation activity systems to become more
evident. Despite significant capability limitations in terms of their own education, skills, land
tenure and access to labour, it was found that the farmers’ innovated technology as a means to
extend and function capabilities, particularly with regards to gaining more control over their
material environments. However, there were trade-offs, and it was found that a few of the
capability extensions were at the expense of other capabilities. The participant farmers’ actions
were contextualised within the precarious positions that most of them found themselves as
marginalised Black urban farmers in post-apartheid South Africa. Due to this, a key finding was
that the participant farmers tended to seed their innovation activities from their social systems as
opposed to their technical systems. Despite some of the innovations seeming to be relatively
informal and piece-meal, this study was not about celebrating marginalisation or informality, it
rather aimed to show that this is a starting point, with many of the farmers’ technological
innovations highly appropriate and sustainable for their local contexts. Such a study was,
therefore, beneficial in shedding light on South African grassroots innovation that has for too
long remained on the margins of traditionally focused Research and Development in the South
African National System of Innovation. For the field of Development, the combination of
Activity Theory and the Capabilities Approach provides a practical way to operationalise the
Capabilities Approach in a more human-centred way, with higher fidelity for the complexities of
human lived experience. For both the field of Development and the discipline of Design, this
study provides a pragmatic approach to explore the innovative/developmental/designerly actions
of everyday individuals, which with appropriate intervention can then be amplified towards more
endogenous, appropriate and positive change-making.
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1 INTRODUCTION
I am a designer. This has been something that has defined me from my birth. It is a characteristic
that led me to disassemble most of my toys trying to figure out how things work. However, I am
not only interested in how things work, like most designers, I also want to know how they can be
made better. This Doctoral thesis has been a significant part of my design journey.
The professional design education that I received led me to believe that things that are designed
need to look a particular way. However, being a designer in Johannesburg and working with
communities outside of the studio environment, I found it difficult to reconcile this idea of
design with the many ingenious ways that resource constrained marginalised South Africans
attempted to meet their needs. Although possibly with less awareness of the process that
underpinned the design actions, to me, this was just as much design as any professional designer
undertakes. As will be explored extensively throughout this thesis, I am not alone in this
decolonial, situated concept of design. Design is beginning to be viewed in a more open,
democratic, and ultimately sustainable perspective, particularly in terms of grassroots action,
which I describe as lay design (Campbell 2017). This approach to Design forced me to stretch the
boundaries of my discipline, particularly towards concepts of justice, equality and well-being, and
hence my cross-over into Development Studies. This study is therefore a designerly approach to
exploring development. It is deeply embedded in the complex Johannesburg context and through
a focus on innovation provides a way to firstly, explore grassroots innovation activities and
secondly, if supported appropriately, how such activities can extend individuals’ capabilities.
Although innovation is an act of design, it is also a phenomenon that takes place outside of the
Design discipline (Verganti 2009). However, Design is more than innovation, it is also a critical
perspective, a way of thinking, a speculative stance and in many ways a capability.
As an approach with particular focus on well-being, agency and justice in human development
the Capabilities Approach (Nussbaum 2011; Sen 1999) is a golden thread that carries through
this entire thesis. It is one of the most prevalent theories in development at the moment due to
its underpinning of the most widely utilised index of development, the Human Development
Index (Anand & Sen 1994). Although the Capabilities Approach is not without criticism, it
attempts to present a framework for human development embedded in the ability of people to be
and do what they value most. It is aimed at impacting broad development policy by focusing on
the realities of people on the ground, particularly those who are marginalised through injustice,
poverty and inequality.
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This study is situated within Johannesburg, and is focused on urban farmers, the majority of
whom were previously marginalised through apartheid and are still overcoming issues of injustice,
poverty and inequality inherited from South Africa's political past. The reason for such a focus is
that food is one of the basic needs for human survival, and food security is a key concern in the
South African context (Leonie 2012). However, the current food system and policies which
support it, provide limited opportunity for urban farmers to emancipate themselves (Benn 2020).
The South African National System of Innovation currently focuses the majority of Research and
Development towards large-scale food production (Department of Science and Technology
2019a), forcing many small-scale producers to innovate to overcome their continued
marginalisation.
Technology will be defined as a socio-technical system (Dusek 2006: 32–36; Kline 2003: 211). It
is not neutral and results in a range of unintended or intended consequences in exerting control.
However, it is inseparably linked to our development as a species, playing an important role in
mediating our interactions with the world, and hence will be shown to have an immense potential
to extend human capabilities. A significant amount of development action has focused on the
role that technology plays, particularly in the sphere of food production (Schumacher 2011;
Hazeltine & Bull 2003; Smillie 2000; Haverkort, Van de Kamp & Waters-Bayer 1991; Chambers,
Pacey & Thrupp 1989). In opposition to traditional top-down technology transfer, much of this
design and development activity is focused on co-producing technology with underserved or
marginalised people as a means of their further empowerment (Cooper-Hewitt, National Design
Museum 2013; Schumacher 2011; Polak 2008; Chambers et al. 1989). A significant amount of
academic effort has been directed to the exploration of the difficulties that such approaches must
navigate in order to limit top down ‘solutions’ for the ‘helpless’ with dubious consideration of
power, participation, equality, democracy and justice. This thesis aimed to add to this body of
literature, by taking the stance that the marginalised are not passive receivers, but rather people of
agency able to creatively alter their own lives.
Innovation will be explored as an act of “significant positive change” (Berkun 2010: xvii). Such a
definition indicates overlaps with the concepts of both development and design. In this study the
realm of innovation will be focused on improving technology as a socio-technical system.
Innovation is an act of design, but is also a phenomenon outside the design discipline (Verganti
2009). Although it will be shown that there are many myths of innovation (Berkun 2010), it is
actively supported by governments because it is seen to lead to various forms of development.
Innovation is a key focus of the South African National System of Innovation with the backing
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of significant resources, however much of these are directed towards knowledge production
through traditional modes of Research and Development (Department of Science and
Technology 2019b). Although mention is made of supporting grassroots innovation activities,
there is limited evidence of practical implementation (Department of Science and Technology
2019a). This study therefore aimed at exploring grassroots innovation activities within the specific
context of the complex local Johannesburg food system.
It is clear that an undertaking of this nature, cannot explore the complex interplay between food
systems, technological systems, social systems and systems of innovation without a theoretical
framework to structure such an exploration. The theoretical framework that provided this
structure was Activity Theory (Engeström 1987). It is a theory that has been used extensively to
explore human development but not in the field of Development Studies, rather from
psychological, educational and human-computer interaction perspectives – its use in
Development Studies is therefore a key theoretical contribution of this study. Activity Theory
posits that in order to clearly understand a subject (the farmer) and an object/ive (the farmers’
goals) one has to explore the activity itself (the act of innovating technology) since this is the only
clearly observable phenomenon. In studying the activity and its outcomes, the broader impacts of
the activity on the subject’s capabilities also becomes clearer. The Activity Theory framework
takes into considering the social context of action through rules, communities and divisions of labour
(Engeström 1987), with particular focus on how human action is mediated by tools. It is therefore
particularly useful in describing and analysing how and why people act within a consistent
conceptual framework, and as is explored in the literature, is a theory that is well-positioned to
explore innovation and technology.
The research design of this research project was that of an embedded multiple-case study of
small-scale urban farmers in Johannesburg. The core unit of analysis was technology and how the
farmers’ actively and systemically brought about change through its innovation. These
innovations were explored in terms of how they specifically impacted on the farmers’ capabilities,
both positively and negatively.

1.1 Background
Straddling two domains, the field of Development Studies and the discipline of Industrial Design,
I actively collaborated and networked with both local and international research to enhance the
study’s significance, relevance and scope. This strategy also encouraged the research to be a
component of a larger research agenda that lived on beyond the Doctoral thesis itself. Locally I
am a co-researcher in iZindaba Zokudla (Conversations About Food): Innovation in the Soweto Food
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System1, a multi-stakeholder engagement project that aimed to create opportunities for urban
agriculture and a more sustainable food system in Soweto (Design Society Development DESIS
Lab 2014). Of particular relevance to this study was a focus on developing technology through
participatory methodologies to increase the productivity of urban farmers and hence improve
their livelihoods. I am also a co-founder of the Design Society Development (DSD) Design for Social
Innovation and Sustainability (DESIS) Lab2 based at the Faculty of Art, Design and Architecture, at
the University of Johannesburg. This lab forms part of an international network of 56 DESIS
Labs based at design schools around the world. The labs are formed by groups of lecturers,
researchers and students at design faculties who orient their design and research activities
towards social innovation and sustainability (DESIS Network 2020). DESIS Labs operate with
local partners and in collaboration with other labs on regional and international large-scale
programs or projects (ibid.). As part of this network I was also a promoter of the DESIS Food
Cluster3 which explored design knowledge for social innovation but with a specific focus on
sustainability in the food system (DESIS Food Cluster 2015). During this Doctoral research
project, I was also a partner in the Global Innoversity for MetroFood and MetroAg4 hosted by Michigan
State University until 2015. It was “a novel action-learning platform through which the world’s
metropolitan regions can develop and mutually share innovations in food, agriculture and
integrated systems” (MetroAg Innoversity 2012: 1).
Furthermore, during the length of this Doctoral research project, I have achieved multiple
research outcomes: a keynote address (Campbell 2019), design registrations (Brown & Campbell
2017a,b), provisional patents (Budricks, Campbell & Malan n.d.; Jacobsz, Campbell & Malan n.d.;
Tofas, Campbell & Malan n.d.), a number of peer-reviewed conference papers (Brown &
Campbell 2017c; Campbell & Harrison 2015; Malan, Campbell, Sibeko, van Zyl & Benecke 2015;
Brand & Campbell 2014; Malan & Campbell 2014; Campbell 2013b,a; Campbell & Brand 2012),
book chapters (Campbell & Brown 2018; Campbell & Malan 2018) and a journal article
(Campbell 2017), all directly linked to the research project. These publications all helped to
ensure the project, over its full duration, continued to be well-situated in contemporary academic
discourse.
Such academic publishing, social, bridging, bonding and linking capital were crucial in not only
ensuring the longevity of the project, but also to ensure that I was well aware of the complexities
1
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facing the global food system, the specific context for this research. In order to better define the
idiosyncrasies of this context the next sub-heading will introduce the complexity and discordance
of the global food system. Thereafter the local context of South Africa and Johannesburg will be
unpacked in terms of the phenomena of increasing urbanisation, food insecurity and urban
agricultural practices. This will conclude with relevant policies that have been implemented in an
attempt to address some of these issues, before leading the reader into the research aim and
questions of this study.

1.2 Contextualisation
The global food system is complex, both economically and politically (Young 2012). Young
(2012: 1) is clear to identify that it is not a natural system, although dealing with “natural”
products, but a socially constructed system steeped in history and politics reflecting ingrained
patterns of power and privilege. She frames the global food crisis in relation to the food price
rollercoaster (Young 2012: 4), which was at its worst in 2011 (Food and Agriculture Organisation
2015). According to the Food and Agricultural Organisation (FAO) of the United Nations FAO
Food Price Index5 (FFPI) food prices in 2015 were 28% lower than at their peak in 2011, but
they are still double the level in 2000 when the index was initiated. However, the “FFPI is not an
indicator that can be used on its own to assess the food security impact of food prices on food
insecure households in vulnerable developing countries” (Food and Agriculture Organisation
2013). The reason for this is that it does not necessarily reflect the structure of agricultural
imports or household consumption and the prices paid by households for food may vary greatly
from the international commodity or border prices in developing countries (Food and
Agriculture Organisation 2013). There is however a correlation between the FFPI and the
fluctuations in food costs the majority of the population have to bear the brunt of. With the
globalised commodification of food, for example, the potential impact of weather on one side of
the world could affect the cost of flour due to commodity trading, indirectly leading to increased
bread prices somewhere far removed. Nobel prize winning economist Amartya Sen
acknowledges such a correlation by challenging the notion that hunger is not linked simply to
food accessibility, but rather that political and economic factors are far more likely instigators
(Sen 1999: 102–103, 160–188). In an analysis of hunger, it is not just the balance between food
and population that needs consideration but rather, as Sen describes, “the substantive freedom of
the individual and the family to establish ownership over an adequate amount of food, which can
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The FAO Food Price Index is the average of 5 commodity group price indices (meat, diary, cereals, vegetable oils
and sugar) weighted with the average export shares for each of the groups for 2002-2004: in total 73 price quotations
considered by FAO commodity specialists as representing the international prices of the food commodities are
included in the overall index. (FAO, 2015)
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be done either by growing the food oneself (as peasants do), or by buying it in the market (as the
nongrowers of food do).” (Sen 1999: 161).
The food system and its inherent problems differ greatly from the rural to urban context. Since
this thesis is focused on Urban Agriculture (UA) (please see below for a full description of this
term), we will focus more on the urban context. Architect and academic, Carolyn Steel explores
how cities have been shaped by the food required by the citizens living therein and how modern
food production has damaged the balance of human existence (Steel 2009). She proposes that if it
were not for modern technological advances in transportation, refrigeration and logistics, cities
would never have been able to expand to their current scales. She also explores how the
complexities of modern food production systems have obscured the actual production of food
for the majority of citizens (Steel 2009). This obfuscation has led people to expect seasonal food
all year round no matter where it comes from in the world. The mass production and
commodification of food has additionally had impact on the environment through the use of
chemical fertilizers and pesticides and the use of fuel for long-distance transportation
(International Assessment for Agricultural Knowledge, Science and Technology for
Development 2009). Despite the modernisation of the food production system, it seems to leave
society as a whole in a worse situation than before modernisation and in many cases exacerbates
food insecurity (Kimbrell 2002).
In South Africa the promise of a better life spurs on urban migration (Crush 2012). The latest
data from the South African Census 2011 shows that over the last decade more than 2.1 million
people have moved to Gauteng which now contains 22.4% of South Africa’s total population in
its smallest province (Statistics South Africa 2012). This movement creates two burdens, a
reduced workforce in the rural areas where the most active population is leaving, and one in the
cities that now need food for an increasing population. This swell in urban population creates a
host of problems; key amongst these is food insecurity – and although this study makes no claims
to impact on food security, it is a concept that is worth exploring since it a key driver of food and
innovation policy in South Africa. Access to food in the Johannesburg Metro is exacerbated by
spatial and economic inequality that affects people’s participation in the urban economy and
therefore their ability to purchase food (Rudolph, Kroll, Ruysenaar & Dlamini 2012: 2). Not only
is access to food a consideration for urban food security, but the nutritional quality of what is
consumed also plays a large role. The FAO defines food security in four components, firstly, as
the physical availability of food, secondly as economic and physical access to food, thirdly, food
utilisation, and finally, the stability of these three dimensions over time (Food and Agriculture
Organisation 2008). In the South African National Health and Nutrition Examination Survey
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(SANHANES-1) (2013: 145) 45.6% of the South African population were food secure, 28,3%
were at risk of hunger and 26,0% experienced hunger. 32,4% of food insecure participants were
urban informal, and at risk of hunger were 36,1% urban informal (Shisana et al. 2013: 145–146).
The density of the population (675 people per km2) in Gauteng (Gauteng City-Region
Observatory 2012: 3) and the forecast that by 2050 60% of Africa’s population will be urbanised
(United Nations Population Fund 2011: 83), puts extreme pressure on the availability of land in
urban areas for agricultural purposes. Even with this tension between population and food for
space, UA is still promoted by the FAO as highly relevant to alleviating food insecurity in cities
(Food and Agriculture Organisation 2001; Argenti 2000). The United Nations additionally
supports small-scale farming due to its inherently more sustainable approach to food production
(De Schutter 2010).
UA is an industry that produces, processes, and markets food (plants and animals) in response to
the daily demand of consumers within an urban agglomeration (Gorgolewski, Komisar & Nasr
2011). What distinguishes it from rural agriculture is its close integration into the urban economic
and ecological system (Resource Centers of Urban Agriculture & Food Security n.d.). Typically,
production takes place on a variety of land types (private & public) largely using natural
production methods to yield a range of produce. Participation in UA contributes to food security
and nutrition; reduction of household expenditure; poverty alleviation and social integration; and
adds to the urban ecology of the individual household and communities (Gorgolewski et al. 2011:
232; Rogerson 1993; Resource Centers of Urban Agriculture & Food Security n.d., n.d.). UA is
however not free from criticism of these claims (Lee-Smith 2013; Crush, Hovorka & Tevera
2011). Analysing the data generated by the African Urban Food Security Network’s (AFSUN)
baseline food security survey undertaken in 11 Southern African Cities, Frayne et al (2014: 1)
propose that:
(1) urban context is an important predictor of rates of household engagement in
UA—the economic, political, and historical circumstances and conditions of a city
are key factors that either promote or hinder UA activity and scale; (2) UA is not an
effective household food security strategy for poor urban households—the analysis
found few significant relationships between UA participation and food security; and
(3) household levels of earnings and land holdings may mediate UA impacts on food
security—wealthier households derive greater net food security benefits from UA
than poor households do.
Their findings “question the potential benefits of UA as a broad urban development strategy and
lend support to the position that UA has limited poverty alleviation benefits under current modes of
practice [emphasis added] and regulation” (Frayne et al. 2014: 1). Of importance in their
conclusion, and hence the added emphasis, is that it may well be the current mode of practice
that is hindering the effectiveness of UA as an alleviator of food insecurity and poverty. Malan
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(2020a) notes, there is more recent evidence of UA making modest contributions to nutrition,
and it may be that identifying highly innovative and successful methods of UA practice and upscaling these into well-designed and more appropriate technology could provide more productive
modes of practice, and hence enhance the opportunity for UA to be more effective in promoting
food security and alleviating poverty.
Luis Bettencourt, Professor of Complex Systems at the Santa Fe Institute, explores how inherent
in urbanisation is a huge potential for human creativity (Bettencourt 2017). He highlights how
cities have always been the path to human development not only in terms of improved economic
growth “but, more fundamentally… across all dimensions of human life: better politics, public
health, justice, education and access to ideas and culture” (Bettencourt 2017). Bettencourt (2017)
highlights that although cities offer this potential for human growth, they are most often lacking,
made all the more evident by the informal settlements found outside most cities in South Africa,
described as the “challenge of the slums”. In an evaluation of a huge range of data gathered from
informal settlements around the world two patterns emerge, “First, poor people pay for urban
services primarily with time, not money. Second, how individual time is used in cities is crucial to
generate human development and economic growth.” (Bettencourt 2017). This time spent
fetching water, commuting etc. does not typically add to their personal capital and is wasteful,
“since people can be creative, entrepreneurial and political, in ways that infrastructure cannot.”
(Bettencourt 2017). A city where people are in a survival mode means they are not meeting their
full socioeconomic creative potential and thus become a “stunted society” (Bettencourt 2017).
Bettencourt (2017) does not claim to have the answer to how one pays or facilitates these
necessary services, but does propose that improvements could be facilitated through enabling
creative economic participation using local knowledge. Like Nabeel Hamdi in his book Small
Change (2004), Bettencourt (2017) proposes small, targeted interventions that focus on the
specific needs of neighbourhoods. These are far more sustainable and can affect the greatest
change for residents with minimal cost, as opposed to broad magic-bullet solutions (Bettencourt
2017). Local civic and political participation by government enables a better understand of their
citizen’s needs and provides hands-on opportunities for the realisation of citizens’ rights as
advocated in the constitution. Hamdi (2004: 93) believes such projects are more complex than
just dealing with citizens and government, he proposes that they should always focus on, “ethical
associations and symbiotic relationships between organizations large and small, public and
private, between the ‘I’ we call the individual and the ‘we’ we call society”. With the density of life
that takes place in cities and the complex interplay of a multitude of stakeholders, UA provides
just such a platform (Malan 2020a; Benn 2020; Tracey 2011; Regeer, Mager & van Oorsouw
2011; Gorgolewski et al. 2011; Dubbeling, de Zeeuw & van Veenhuiizen 2010). As a
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developmental activity it not only benefits communities receiving government support, but also
potentially offering economic opportunities beyond the small-scale homestead in terms of
localised retail, small-scale and appropriate technology manufacture, training/education and
better access to food. For government urban agriculture also offers relatively ‘low-hanging fruit’,
readily advertising their presence and participation within communities and hence the reason for
UAs inclusion in local government policy.
In 2012 the City of Johannesburg noted that the percentage of food insecure households 6 may be
as high as just over 40% in the poorest wards (2012a: 15), with an average of 23% across the city
(2012b). The General Household Survey (Statistics South Africa 2018: 66), which is a national
survey, found that in 2012 24,2% of households and 29,3% of individuals were vulnerable to
hunger, in 2018 both these figures had dropped to 9,7% and 11,3% respectively. However, the
figure for households with inadequate access to food in Gauteng was 11,6% and severely
inadequate 4,9% (Statistics South Africa 2018: 67), which still placed Gauteng above the South
African average at 16.5%. In an attempt to positively impact food security the City of
Johannesburg, both through their 2012-2016 Integrated Development Plan (2013: 82) and a
parallel Food Resilience Policy (Office of the Executive Mayor: Central Strategy Unit 2011)
aimed to develop:
•

•

•

A range of instruments to be used to tackle individual hunger on a day-by-day
basis including food vouchers, food parcels, backyard gardens and programmes
connecting citizens to income generating activity which will enable them to buy
food;
The informal food supply sector to be supported with local resource
coordination to assist growers with access to basic supplies, finance and farming
advice. Growers will be linked to properly constituted local trading spaces /
linear markets, which largely do not yet exist in the most deprived portions of the
City; and
Urban agriculture at the area level is to be supported, where feasible, through the
packaging of land, and the establishment of hub-and-spoke infrastructure to
connect networks of local producers to cold-chains, packing houses and wider
distribution networks.

The City of Johannesburg (2013: 82) set its goal of reducing food insecurity by 50% in regions
identified as highly food insecure by 2016. In an attempt to do this an Urban Agriculture Support
Programme was integrated into the Integrated Development Plan 2012/16 (City of Johannesburg
2013: 83–84):
…aimed at providing a sustainable model for empowering communities to grow
their own food, stimulating local economic development and facilitating access to the
markets. A number of initiatives will be used:
6
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•
•

•

Agri-resource Centres: set up in all regions of the City, these are community
based support systems for agricultural activity at an individual/household and
communal level.
Small Scale Initiatives Targeting Specific Areas (Hub and Spoke – Located at the
Agri-Resource Centre): The City will support initiatives in small-scale crop
farming and small-scale intensive animal farming through cooperatives and small
enterprises.
Large Scale Initiatives – Food Empowerment Zone: The development of Food
Empowerment Zones in available large pieces of land zoned agriculture. These
would involve farms ranging from one hectare to over 100 hectares set to be
harvested to sell to food retail giants.
o Supporting Emerging Farmers – division of land into various pieces for a
cluster of SMMEs and or cooperatives. This cluster of entrepreneurs which
may be up to 50 farmers involved in diverse farming activities would have
shares through being part of a tertiary or secondary cooperative, a common
slaughter houses [sic.], common cold chain and common distribution point
and system.
o Private Sector investment – A large portion of land within the farm where
the emerging farmers would be operating would be leased out to a private
sector partner on condition that they commit to a mentorship programme
for the emerging farmers to reach industry standards.
o Capacity to Transform Into Manufactured Food – Within the
empowerment zones efforts will be made to build capacity in the farming
enterprises to transform food into manufactured food. In this regard the
City will partner with various stakeholders primarily the Small Enterprise
Development Agency (SEDA) through GDED (GEP) on incubator on
food processing /Agro-processing.
o Market Access – The key initiative is to physically bring markets closer to
communities either through setting them [sic.] or providing mobile
facilities, or by enabling the local producers to supply to large retailers.

The City aimed to meet these programme requirements by setting up an additional three AgriResource Centres in 2013/14 to bring the total to seven centres which will receive continued
financial support from the City until 2015/16 (2013: 87). Through these support structures they
aimed to increase market share in the Joburg Market (owned by the Johannesburg Metropolitan
Municipality) from 2% in 2013/14 to 5% by 2015/16 (2013: 87). Hub and Spoke services would
be set up to increase farming skills and to coordinate competitive transportation, storage and
marketing. This would include the roll out of local packaging houses and processing facilities
(City of Johannesburg 2013: 88). Large-scale farm food empowerment zones would also be
established to supply to large retailers by the end of 2016 (City of Johannesburg 2013: 88). This
policy was clearly inspired and influenced by that of Brazil (Rocha 2009; Rocha & Lessa 2009)
and India (Lok Sabha 2013).
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Figure 1 Gauteng City-Region Observatory map of agricultural activities in Gauteng (2012).

Unfortunately, despite the best intentions and significant agricultural activity in the greater
Johannesburg region (Fig. 1), it would seem that few of these plans were actually achieved. In the
City of Johannesburg’s 2018/19 Integrated Development Plan Review (2019: 16–17), the City
showed that poverty from 2006 to 2016 had increased by almost 50% and that the City Region
had one of the highest Gini-Coefficients, of 0.63, in the world. The City acknowledged the direct
link of poverty and food security making reference to a cycle of deprivation. However, the only
reference to the City’s plans to mitigate this situation now only made a brief mention of
“expanded social support” (2019: 52); the Food Resilience Unit where it is claimed: “The
programme has achieved great success; over 36,000,000 homesteads, 50+ cooperatives, four
farms and one agri-zone with an enabling environment for urban farmers have been developed.”
(2019: 63); and finally a brief reference to developing food production zones within the city’s
boundaries (2019: 128–129). The report on the 2018 year lacked details of how it would
overcome the shortfall of their 2012 plans. Furthermore, one questions the veracity of even the
limited information that has been provided when Statistics SA (2018: 2) define the Gauteng
provincial population as 14,6 million in 2018, which makes it physically impossible for the City of
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Johannesburg Food Resilience Unit (2019: 63) to have developed “over 36 000 000
homesteads”7.
Although the City of Johannesburg’s 2012 initial plan takes into consideration the need for
systemic interventions in the city’s food system, it seems that much of this vision has not carried
forward into 2018. Furthermore, even in the initial plan the City presented a rather autocratic
top-down approach to the complex problem, not providing any evidence of their understanding
of the potential of the many urban farmers that were already in place. Despite conventional
agriculture placing a significant emphasis on technology, there was no consideration for how
technology could be used to enhance the existing farmers’ productivity, and more critically what
the most suitable approaches to urban farming technology might be (such as agro-ecology). The
City of Johannesburg, and as we will see in the review of the South African National System of
Innovation below, has mostly approached governance and policy making with much talk of
participation but with limited participation in practice (Malan 2015a), and as we shall see through
much of this thesis, “actions speak louder than words.”
In South Africa, agriculture and the research and development directed towards it has
predominantly favoured large-scale commercial farming (De Schutter 2012: 8–10). Marginalised
small-scale farmers thus face a number of hurdles to their own economic empowerment and
integration into the nation’s food system (De Schutter 2012). There has been extensive debate on
how best to integrate small-scale and urban farmers into the food system (Malan 2019; Mun
Bbun & Thronton 2012; Hazell, Poulton, Wiggins & Dorward 2010; Poulton, Dorward & Kydd
2010; Reardon, Barrett & Berdegué 2009), and it could be that supporting local technology
innovation may be key to this. The colloquial Afrikaans phrase “’n boer maak ‘n plan” (a farmer
makes a plan) is very much a part of the tradition of farming in South Africa, however, as has
been introduced above, there has been limited research on what technology innovation takes
place by marginalised small-scale farmers. Furthermore, there is also significant value in exploring
how such activities could enhance the individual farmers’ capabilities, and hence policies that
better support grassroots innovations could go a long way to support the farmers’ own creativity
towards their emancipation. Furthermore, supporting more localised approaches to development
will result in more autonomous and sustainable development in the long-term (International
Society for Ecology and Culture 2020; Escobar 2018). With these gaps and opportunities in
mind, the following research aim and questions were defined as the focus of this research project.
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1.3 Research Aim
To explore the technology innovation activity systems of small-scale urban farmers in order to
better understand how their actions support or hinder the extension of their capabilities.

1.4 Research Questions
Central Research Question: With a focus on capabilities, how and why have selected
Johannesburg small-scale urban farmers innovated technology?
Sub-Question 1: What are the characteristics of innovative small-scale urban farmers in
Johannesburg?
Sub-Question 2: What are the systemic contradictions experienced by small-scale urban farmers
in Johannesburg?
Sub-Question 3: What technologies are innovated by small-scale urban farmers?
Sub-Question 4: How and why have these technologies been innovated for use by farmers in
the small-scale urban agricultural context?
Sub-Question 5: In what ways have the farmers’ technology innovation activities helped to
extend or limit their capabilities?

1.5 Scope and Delimitations of the Study
Although this Doctoral thesis is registered purely in Development Studies, it straddles the field of
Development Studies and the discipline of Design, both of which are interdisciplinary domains.
When combined with an exploration of technology and innovation, the transdisciplinary nature
of the research renders it relatively new, and hence the focus of the research is exploratory
(Babbie & Mouton 2011: 79). Technological innovation in small-scale urban agriculture in
Johannesburg has not been documented prior to this study. Although I make mention of policy
throughout the study, and as a pragmatist believe that research needs to have practical relevance,
this was not the core intention. The aim of the project was to explore how the technology
innovation activities of urban farmers impact on their capabilities. This was undertaken through
the operationalisation of the Capabilities Approach in the complexity of individual lived
experiences through the use of Activity Theory. The documentation of the participant farmers’
technology innovation activity systems is an important undertaking since such activities by
“knowledge rich-economically poor” (Gupta 2012: 29) individuals are regularly not considered
valuable knowledge. This exploration therefore provides significant insight into local grassroots
innovation activities as a start towards more appropriate innovation policy in the South African
context.
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In terms of the qualitative research design of the study, a small sample of seven farmers were the
core participants, having been identified as particularly innovative by their farming peers. To
overcome the bias that might have arisen from such a sampling technique, each farmer case study
was explored individually allowing for key themes to then be “transported” from individual to
individual. The sample was small due to the need for deep exploration. Due to the nature of
qualitative research, the results are difficult to generalise, however, the original conception of the
theoretical framework, which used activity system modelling with a capabilities lens, has provided
new insights into the farmers innovation processes and the motivations that underpinned their
activities. The research design used in this study, with a focus on exploring complex individual
activity systems and how these systems impact on the same individual capabilities, has the
potential to be utilised with a focus on different human activities, in different contexts and hence
could add further insights into a key development theory – the Capabilities Approach. Some of
the issues identified in the practical operationalisation of the Capabilities Approach (Robeyns
2016) have been overcome through its original operationalisation within an Activity Theory
framework. This will be explored in more detail at the end of this document in the study’s
original contribution to new knowledge.

1.6 Structure of the thesis
The chapter layout below provides a broad overview of the thesis. Please note that since most
research processes are not linear, I have provided backwards and forwards hyperlinks to sections
where concepts are dealt with in more detail. Furthermore, all headings are also hyperlinked so
that you can turn on the bookmarks in the pdf to help more easily navigate the document.
Chapter 1: Introduction
An introduction to the problem, context, terminology and what the research aimed to achieve.
Chapter 2: Design and Development
An exploration of the two domains of design and development that underpinned the study, and
the synergistic benefits of their overlap.
Chapter 3: Technology
A study of literature on technology, which forms the core analytical construct of the case studies.
This chapter defines technology and then explores the key role it plays in extending human
capabilities.
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Chapter 4: Innovation
A study of literature on innovation, the core activity being studied in the case studies. This
chapter defines innovation, explores the innovation process and from existing studies began to
identify characteristics of farmers who innovate.
Chapter 5: Theoretical Framework & Methods
The theoretical framework explores the pragmatic positioning of this study within a framework
of Activity Theory and the Capabilities Approach. This leads into the research design and
methods: an embedded multiple-case study.
Chapter 6: Cross-Case Comparative Analysis
A cross-case comparative analysis of key themes that arose in the case studies. This analysis links
back to literature to identify differences from what has previously been found and identifies new
themes arising from the cases. The chapter ends with a comparative overview of the role that
technology innovation plays in impacting the capabilities for the small-scale urban famers.
Chapter 7: Conclusions & Recommendations
This chapter draws conclusions from the findings. It links the analysed case studies back to
current innovation policy to identify ways to better support more democratic and relevant local
technology innovation.
Appendices:
The appendices include the informed consent form, the interview instrument, and each of the
seven case study reports. Each case is presented according to themes identified in the theoretical
framework with each case culminating in the documentation of the farmers’ technology
innovation outcomes.
As per the chapter structure introduced above, I will begin by situating this study in the field of
Development and the discipline of Design, which it straddles, in order to identify key
commonalities and hence the benefits of such a transdisciplinary research project.

2 DESIGN AND DEVELOPMENT
2.1 Development
The word ‘development’ is highly problematic (Doane 2014). Within eleven letters is a
plethora of targeted economic policy hidden under a layer of humanitarian aid and good
15

intentions. The linguistics of the word itself inherently creates a duality, those who are
‘developed’ as opposed to those who are ‘undeveloped’; but this divide still struggles to
capture the complexity of how one measures or evaluates such a socio-politico-economic
division and the variation in perspectives from either side of this politically constructed fence.
All of this easily misdirects attention away from how development, without a better term, is
rather a complex process of enhancing opportunities for people to improve their well-being.
But before we get there, it is useful to start at the beginning.
It is generally accepted that the term ‘developed’ or rather it’s antithesis ‘underdeveloped’
was first made popular after the Second World War in American President Harry S.
Truman’s inaugural address:
…we must embark on a bold new program for making the benefits of our
scientific advances and industrial progress available for the improvement and
growth of underdeveloped areas. (Truman 1949)
President Truman went on to define a virtual divide between the ‘developed’ North and
the post-colonial ‘undeveloped’ South and how the technologies and production capabilities
of the North should be used to “relieve the suffering” of the South (Truman 1949). It was a
cleverly framed call to further the mission the American founding fathers had left to the
nation (Sachs 2010: xv), and a conscious effort to expand markets for America in a post-war
slump (Sachs 2010: xvii). This call inspired the start of the field of development economics, the
precursor to Development Studies, which is most clearly captured in the United Nations policy
document exploring “measures for the economic development of underdeveloped countries”
(1951). In the 1960s, it soon became clear that focusing on the economic measure of Gross
Domestic Product (GDP) per capita alone was a crude measure of development. This led to a
broader concept of development that expanded beyond pure economic growth into
considerations of living standards of the poor, health and education, all of which do not
necessarily improve with economic growth (Nussbaum 2011: ix; Chari & Corbridge 2008: 3).
The origination of development as an economic strategy under the guise of reducing inequality
could metaphorically be seen as a wolf in sheep’s clothing since from the active implementation
of development policies, the gap between the ‘developed’ North and ‘underdeveloped’ South has
tended to grow (Frank 1970: 5–7). Much of this is based on what has been proven as the
dependency of wealthy nations on resources flowing from nations on the periphery (Arezki,
Hadri, Loungani & Rao 2013; Harvey, Kellard, Madsen & Wohar 2010). Development Studies
thus leads one through a history of theory, practice and the politics that inform it as a field, but
follows a complex and convoluted epistemology (Brass 2007). In an attempt to simplify, on
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examination of the literature, there seem to be two distinct camps that underpin the concept of
development as a post-Truman concept: on the one hand there is the critical tradition that
stretches from Karl Marx (1985) to Gustavo Esteva (2010), and on the other there are those
who are more human-centred, and have a more positive outlook on development, although not
uncritical; both Amartya Sen (1999) and Robert Chambers (2008) would fall into this camp.
These two camps are flip sides of the same coin – the critical tradition tends to be more focused
on Development (with a capital D) directed at a grand scale by private companies and
government agencies, sometimes with the aid of global organisations such as the World Bank
(Chari & Corbridge 2008: 3). In contrast human-centred development does not dissociate from
large Development agenda’s, but rather proposes that the efficacy of development should be
explored from the more grassroots perspective of people. This work tends to be more
participatory, with a focus on incremental and appropriate social change.

Gilbert Rist (1999: 13), who could be classified as a member of the first more critical camp,
defines development in his seminal book The History of Development as:
“…a set of practices, sometimes appearing to conflict with one another, which
require – for the reproduction of society – the general transformation and
destruction of the natural environment and of social relations. Its aim is to
increase the production of commodities (goods and services) geared, by way of
exchange, to effective demand.”
He terms this a “scandalous definition” (Rist 1999: 19) due to its seeming contradiction to
the commonly held belief of development as being focused on the equality of humanity. Rist
(1999: 21) explains this discrepancy by metaphorically equating religion to development and
how a “social phenomenon inevitably appears in a different light from that in which it is
experienced by the participant.” This aligns well with Rist’s (1999: 21–23) postulation that
development may well be an element in the “religion” of modernity with “development”
appearing to be, “a belief and a series of practices which form a single whole in spite of
contradictions between them.” (1999: 24). McMichael (2009: 141) echoes Rist’s cynicism in
describing the development project as, “… a politically-orchestrated initiative following the
Second World War, incorporating postcolonial states into an imperial field of power to legitimise
and expand capitalist markets as the vehicle of ‘national’ economic growth and modernity.”
As editor of The Development Dictionary: A Guide to Knowledge as Power, Wolfgang Sachs (2010: xix)
provides another passionate perspective on the role development has played in people’s
perceptions of the world:
The development discourse is made up of a web of key concepts. It is impossible to
talk about development without referring to concepts such as poverty, production,
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the notion of state, or equality. These concepts first rose to prominence during
modern Western history and only then have they been projected on the rest of the
world. Each of them crystallizes a set of tacit assumptions which reinforce the
Occidental world-view. Development has so pervasively spread these assumptions
that people everywhere have been caught up in a Western perception of reality.
Knowledge, however, wields power by directing people’s attention; it carves out and
highlights a certain reality, casting into oblivion other ways of relating to the world
around us. At a time when development has evidently failed as a socio-economic
endeavour, it has become of paramount importance to liberate ourselves from its
dominion over our minds.
All the perspectives presented above are crucial in understanding the broader, grander, issues at
play in the Development agenda. As a South African, one is positioned to witness the ‘receiving
end’ of the majority of these agendas and at the same time it is impossible to remove oneself
from the continuing and glaring inequalities in our society. The dis/empowered nature of
development as explained by Sachs (2010), underpins the theoretical position taken in this
research to document a grassroots phenomenon, that of technological innovation, from the
perspective of a particularly marginalised group, urban farmers’ themselves. For such an
undertaking the second more humanitarian, grassroots, participatory, practical and empowering
approach to development becomes more relevant to begin with, although towards the end
requires the diffusion into broader policy to enable more appropriate and localised Development
agendas.
Roland Bunch provides a definition of development that is well suited to an exploration of
grassroots change. He proposes that development is:
… a process whereby people learn to take charge of their own lives and solve
their own problems. Development is occurring where people are gaining the selfconfidence, motivation, character traits and knowledge needed to tackle and solve
the problems they have by actually tackling and solving those problems. (Bunch
1991: 30)
This sentiment is not far from the positioning of seminal development practitioner Robert
Chambers (2002, 2008, 2012). He explores a multitude of participatory methodologies from his
own experience of grassroots development practice, “to help others learn and change”
(Chambers 2012: xi). Chambers (2012: xv) highlights that, “Development practice is in perpetual
tension between dominant paradigm of things and a subordinate paradigm of people.” This
balance between things or technology, and the people using them is core to this thesis. The
introduction of imported technology, undertaken with a Developmental agenda, but without
grassroots validation can have drastic implications for those it is thrust upon. Economist Ernst
Friedrich Schumacher (2011: 141–157) explores this in his dated, although still highly relevant
book Small is Beautiful: A Study of Economics as if People Mattered in a chapter on intermediate
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technology. Schumacher (2011: 141) highlights the fact that the majority of ‘underdeveloped’
countries have a modern sector, but the difficulty with most development planning is the
targeting of the majority of the non-modern sector. Although Schumacher (2011: 142–143)
identifies the need for intervention in the rural areas of Third World nations with the rapid
increase in urbanisation in African cities since the publication of his book interventions are just as
well needed in urban centres.
To conclude this clarification of development, it is particularly useful to refer to Tony Payne,
Director of the Sheffield Political Economy Research Institute (SPERI). Payne (2013) positions
development, in an era of globalisation, as something that all countries face:
Think of development instead as nothing more (or less) than the collective building
by the constituent social and political actors of a country of a viable, functioning
political economy, grounded in at least a measure of congruence between its core
domestic characteristics and attributes and its location within a globalising world
order, and capable on that basis of advancing the well-being of those living within its
confines.
Although it will be explored in more depth in the theoretical framework, such “collective
building” has been significantly influenced by the work of Sen. His concept of “development as
freedom” (1999) went on to play a leading role in welfare economics in its underpinning of the
Human Development Index (United Nations Development Programme 2019a; United Nations,
Department of Social and Economic Affairs 1951). As opposed to more traditional models of
economics that did not support interference, Sen’s (2010) exploration of how to create “positive
freedom,” through the Capabilities Approach, was a key moment in the field of development.
His positive interventionist approach to development, which underpins this thesis, begins to
highlight the congruence between development and design.

2.2 Design
Harold Nelson and Erik Stolterman (2012: 11) argue that humans did not “discover” fire or the
wheel, they were “designed” and it is this ability to design that determines a portion of our
humanness.
As human beings, we continuously create things that help reshape the reality and
essence of the world as we know it. When we create new things – technologies,
organizations, processes, environments, ways of thinking, or systems – we engage in
design. To come up with an idea of what we think would be an ideal addition to the
world, and to give real existence – form, structure, and shape – to that idea, is at the
core of design as a human activity. (Nelson & Stolterman 2012: 1)
The problem with the term ‘design’, and all its derivatives, is that it is so overused in
contemporary society that it’s meaning has become significantly diluted – something echoed in
the term ‘development’. Despite the positivist, technical-rationality of Herbert Simon’s (1982)
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book, The Sciences of the Artificial he defines design rather eloquently as, “[devising] courses of
action aimed at changing existing situations into preferred ones.” As a refinement on this
definition of design, design theorist Ken Friedman (2003: 507–508) notes that, “most definitions
of design share three attributes. First, the word design refers to a process. Second, the process is
goal-orientated. Third, the goal of design is solving problems, meeting needs, improving
situations, or creating something new or useful.”
In the early 20th-Century many design thinkers and practitioners indicated a strong desire to
‘scientise’ design, from Theo van Doesburg of De Stijl proposing an objective system or method
to construct objects and Le Corbusier’s concept of a house as a “living machine”, these various
scientific approaches to design as a science became known as the “design methods” movement
(Cross 2001: 49–50). Donald Schön challenged the positivist doctrine underlying ‘design science’
offering a constructivist paradigm instead. He proposed, “an epistemology of practice implicit in
the artistic, intuitive processes which some practitioners do bring to situations of uncertainty,
instability, uniqueness, and value conflict,” this he characterised as “reflective practice” (Schön
1983: 49). Nigel Cross (2001: 52) explained that this approach to design was developed
particularly through the 1990s as “design thinking research”. Cross proposed that design should
be rather considered as a discipline, as part of a rigorous culture on its own terms. By this he
meant a rigorous science of design, not design science, based on the reflective practice of design
with independent approaches to theory and research:
What designers know about especially is the ‘artificial world’ - the human-made
world of artefacts. What they know how to do especially is the proposing of
additions to and changes to the artificial world. Their knowledge, skills and values lie
especially in the techniques of the artificial. (Not ‘the sciences of the artificial’.) So
design knowledge is of and about the artificial world and how to contribute to the
creation and maintenance of that world. Some of it is knowledge inherent in the
activity of designing, gained through engaging in and reflecting on that activity. Some
of it is knowledge inherent in the artefacts of the artificial world (e.g. in their forms
and configurations - knowledge that is used in copying from, re-using or varying
aspects of existing artefacts), gained through using and reflecting upon the use of
those artefacts. Some of it is knowledge inherent in the processes of manufacturing
the artefacts, gained through making and reflecting upon the making of those
artefacts. And some of each of these forms of knowledge can also be gained through
instruction in them. (Cross 2001: 54)
Harold Nelson and Erik Stolterman extend a similar positioning of design:
Design is inclusive not only of creative thinking but innovative, productive, and
compositional activities as well. Innovation and production differ from creativity in
that they are orientated to taking action in the real world whereas creativity can be
done for its own sake. Design is realized through the manifestation and integration
of ideal, if not always creative, concepts into the real world. Design is a compound of
rational, ideal, and pragmatic enquiry. Design is constituted of reflective and critical
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thinking, productive action, and responsible follow through. (Nelson & Stolterman
2012: 4–5)
They extend their exploration of design into a convincing argument that design is in itself a third
way, the “Design Way” (Nelson & Stolterman 2012: 11), distinct from both the Arts and the
Sciences in its own culture of design inquiry and action. Nelson and Stolterman build on a range
of investigations into the design tradition (Krippendorff 2006; Cross 2001; Buchanan & Margolin
1995), which have remained rather hidden from the mainstream professionalised academy. Their
central thesis makes a case for pragmatically orientated reconstitution of sophia (wisdom):
integrating both thought and action through design (Nelson & Stolterman 2012: 11). They argue for
design as its own tradition that reintegrates sophia as opposed to the historical Western split of
Technology and Craft, and more recently, Science and Humanities (Nelson & Stolterman 2012:
11).
Design is the ability to imagine-that-which-does-not-yet-exist, to make it appear in
concrete form as a new, purposeful addition to the real world. Design is the first
tradition among the many traditions of inquiry and action developed over time,
including art, religion, science, and technology. We design our cosmologies, our
homes, our businesses, and our lives, as well as our material artifacts. As such, design
touches nearly every aspect of our experienced world. (Nelson & Stolterman 2012:
12)
A corroborating perspective of the inseparability of design from human development is
extensively explored in Colomina and Wigley’s (2016) book Are We Human? Key to their thesis
are the social, technical and natural designerly interventions of a species which has resulted in, “a
kind of cloud of design, countless overlapping webs at the scale of the planet that are part of its
body and brain.” (2016: 19). Design has not only had an extensive impact on the world as we
know it, but conversely is also well-positioned to systemically engage in explorations of the
complex socio-technical-ecological systemic web of our own creation (Ceschin & Gaziulusoy
2020: 165; Willis 2019: 1–8; Nelson & Stolterman 2012: 55–91).
Returning to development, design as a discipline is therefore well-positioned to explore and
intervene in human development (Manzini 2015). Richard Buchanan (2001) explored these
aspects of design in an article on the topic of human dignity, human rights and the principles of
human-centred design. After watching a South African design conference presentation by Dr
Kader Asmal, then South African Minister of Education, Buchanan (2001: 36) was inspired to
recognise how, “design… finds its purpose and true beginnings in the values and constitutional
life of a country and its peoples.” Buchanan (2001: 36–37) goes on to highlight that design
regularly discusses principles of form, composition, aesthetics, usability, market economics,
business operations, or mechanical and technological principles that underpin products,
forgetting the primary principle of the ethical and political implications of design. A purely
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capitalist design agenda moves away from this considered problem solving to a more stylefocused, fashionable and therefore quickly obsolete design of mass-produced products (Bonsiepe
2006: 28). Both Buchanan’s and Gui Bonsiepe’s positions build on the seminal works of Victor
Papanek’s Design for the Real World (1972), written in reaction to the conspicuous consumption
evidenced in post-industrial American society, and Nigel Whiteley’s Design for Society (1997). More
recently, both Bonsiepe (2006) and Victor Margolin (2012) explore the link between Design and
Democracy in a paper and lecture respectively. Both explore design beyond the artefact to the
creation of systems that promote positive social agendas. This approach to design for social
impact can ideologically be clearly linked to Sen’s Capabilities Approach (1999) and Chambers’
(2002, 2008, 2012) participatory approach to development.

2.3 Designing Development
It is clear from the above two explorations of the disciplines of Development Studies and
Design, that they are both difficult to define and although both have problematic less-altruistic
sides, both contain similar intentions of improving the human condition. In the seminal book by
anthropologist Arturo Escobar, he identifies clear links between development and design (2018:
6–7, 59–62). He explains that,
Today, faced with the realities of a world transformed by a changing climate, humans
are confronted with the irrefutable need to confront the design disaster that
development is, and hence to engage in another type of elimination design, this time
of the structures of unsustainability that maintain the dominant ontology of
devastation. The collective determination towards transitions, broadly understood,
may be seen as a response to the urge for innovation and the creation of new,
nonexploitative forms of life, out of the dreams, desires, and struggles of so many
groups and peoples worldwide. (Escobar 2018: 6–7)
As a designer undertaking a doctoral thesis in Development Studies, Escobar’s words beautifully
capture my own intentions. Butting up against clear resource limitations, both design and
development need to explore ways of becoming more localised and leaner. A multitude of social
movements, such as #feesmustfall, #metoo, #blacklivesmatter also plead for more “pluriversal”
worldviews, however, both design and development are guilty of perpetuating problematic
dominant ideologies. There is therefore a need, not only for the purposes of this thesis, but more
broadly to identify ways of evaluating the impact of design and development more universally.
Measuring impact has been a key problem in design (Cooper-Hewitt, National Design Museum
2013), and development only has a slightly better track record (Bakewell 2003; Oakley 2001). As a
way of exploring impact within a framework that acknowledges the complexity of human
relations, I have chosen to use the Capabilities Approach (Nussbaum 2011; Sen 1999). The
Capabilities Approach is discussed in much more detail in the theoretical framework, however it
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is useful to briefly introduce now since it becomes a golden thread that runs through this entire
thesis. The Capabilities Approach,
… begins with a very simple question: What are people actually able to do and to be?
What real opportunities are available to them? This question, though simple, is also
complex, since the quality of a human life involves multiple elements whose
relationship to one another needs close study. (Nussbaum 2011: x)
As the definitions of design describe above, I have always looked at the world as it is and tried to
find ways to make it better. Being a South African designer has led me to be very aware of the
huge inequalities in our society, and to respect that there are no simple ‘solutions’ to overcome
these. However, doing nothing achieves nothing and even incremental positive change is better
than no change or regression. This thesis is therefore an attempt to explore development in a
designerly way, not in the superficial sense of its repackaging, but rather through the use of the
intuitive, or more accurately, abductive (Cross 2011: 10) and systemic (Nelson & Stolterman
2012: 55–91) aspects of design to explore new possibilities for development. As listed in the
research questions in the introduction, the central research question of this study also seems
simple: With a focus on capabilities, how and why have selected Johannesburg small-scale urban farmers
innovated technology? However, like the questions that Nussbaum identifies as underpinning the
Capabilities Approach, such a question is also embedded in the wider relations of the individual
urban farmers. The ‘why’ of this question can be explored by zooming out to explore what
capabilities they are trying to achieve, and the ‘how’ is directly linked to the technology itself. The
reason for exploring technology is that, as Soviet psychologist Leontiev Vygotsky (1982)
explained, humans very rarely directly engage with the world, we rather create a wide array of
technologies to mediate this relationship. A more recent exploration of technology’s mediatory
role can be found in Don Idhe’s (1990) exploration of human-technology-world relations. It is
this mediatory role of technology that underpins Activity Theory (Engeström 1987) and will be
more extensively explored in the theoretical framework. However, at this point it is useful to
understand that technology plays a key role in mediating human action, and hence our ability to
do and to be what we desire. Although Activity Theory has rarely been used in Development
Studies, it and the Capabilities Approach are both ways to explore the systemic complexity of
development. Activity Theory provides an analytic lens from which to explore the complex
socio-technical relations of individual action and the Capabilities Approach an analytic lens from
which to explore the impact of these actions on individual freedoms. This combined
theory/approach will form the golden threads throughout the thesis to enable the answering of
the central research question.
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The next two chapters help to situate the two core concepts of this study, technology and
innovation. Firstly, I will explore our complex relationship with technology, and secondly what
innovation is, and how, more specifically, farmers have been found to innovate.

3 TECHNOLOGY
Our evolution as a species, from being able to hold objects (McGinn 2015), which then enabled
the use of a stone as a tool, and then the use of the same stone to shape another stone
(percussion), are primary moments in our evolution as Homo sapiens (Colomina & Wigley 2016;
Barham & Mitchell 2008; Burke & Ornstein 1997). These fledgling technologies became
extensions of our internal human capabilities, and it is this amplification of human abilities that
renders technology so important in the fields of development and design.
Carl Mitcham (1994) in his book Thinking Through Technology: The Path Between Engineering and
Technology explores the underpinnings of technology from two traditions, one that falls within
engineering, and one within the humanities. The engineering tradition is pro-technology, focusing
on the analysis of technology from within. The humanities tradition is more critical and
interpretative, bringing religious, poetic and philosophical perspectives to explore the meaning of
technology within the broader social context; this is a much older tradition that dates all the way
back to Aristotle (Mitcham 1994: 17 & 39). From the humanities’ perspective there are
proponents that believe technology will alienate us from ourselves, from each other, from reality
and the world around us (McLuhan 1994; Heidegger 1977). There are also those who criticise
technology as a new form of imperialism after the colonial scramble for resources (Ullrich 2010).
German philosopher of technology Günter Ropohl (1999) explores how, due to the disciplinary
pathways described by Mitcham (1994), there is very little understanding of the technical society.
Social scientists are not particularly aware of the role that technology plays in society and
engineers/designers of the social concerns of their work (Ropohl 1999). This is changing with the
growth of transdisciplinary research, and a thesis such as this, which straddles Development
Studies and Design, particularly when technically oriented, goes some way towards this.
This chapter will initially arrive at a consensus definition of technology before linking technology
to its ability to extend human capabilities.

3.1

A Definition of Technology
Major theorists of technology of the first two thirds of the twentieth century believed
that a universal, essential definition of technology could be given. A number of
recent theorists, such as Don Ihde, Andrew Feenberg, and others, believe, in
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contrast, that there is not an essence or single defining characteristic of technology,
and that searching for an essential definition is unproductive. (Dusek 2006: 30)
Acknowledging such complexity, Matthewman (2013) also notes that technology as a concept is
so elastic that it almost loses all meaning. In an attempt to overcome this, Science and
Technology Studies (STS) has tended to define it in four ways: “as object, activities, knowledge
and modes of organisation” (Matthewman 2013: 275–276). However, when crossing disciplines
such as Science, Education, Engineering, Humanities, and Design, ‘technology’ has a much wider
range of meaning and becomes even more difficult to pin down (Mitcham & Briggle 2012: 35).
Even though a definition of technology may be fluid and vary contextually, it is still necessary to
help understand the complexity of our technological society and particularly in identifying
concepts that can be utilised for its analysis. Such a definition is also required for the exploration
of technological innovation, a core focus of this thesis.
The South African Department of Basic Education (2011: 8) define technology in the educational
context as, “The use of knowledge, skills, values and resources to meet people’s needs and wants
by developing practical solutions to problems, taking social and environmental factors into
consideration.” When considered against Capabilities Approach such a definition accommodates
both human values, and the broader social and environmental context. It also provides a broad
definition of technology that ranges from intangible values to tangible resources, with a pragmatic
approach that is highly relevant to both design and development in the South African context.
Such an accessible, concise and localised definition of technology, even though it emanates from
education, is useful to keep in the back of one’s mind as we delve into a more complex
philosophical unpacking of the term.
Similarly to the STS definition of technology, but slightly more concisely, Professor of
philosophy Val Dusek (2006: 31) identifies three main characterisations of technology, the first is
“technology as hardware”, the second is “technology as rules”, and the third is a combination of
these two, “technology as a system”. Using these three characteristics, with additional reference
to other relevant authors, I attempt to arrive at some form of a usable consensus definition of
technology.
3.1.1

Technology as Hardware

Dusek’s (2006: 31) technological “hardware” consists of the subset of both tools and machines.
Engineer and interdisciplinary thinker, Stephen Kline (2003: 210), who specifically explores
technology from a usability perspective, identifies hardware as “manufactured articles”, in other
words man-made objects that cannot be found in nature. Sociologist and philosopher of
technology, Lewis Mumford distinguishes between tools and machines with regards to their level
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of human input (1934: 10). A person manipulates a tool, but a machine can work independent of
human input; although the creation of the machine must at some point in its past have required
human intervention. It is clear that there is no clear agreement about whether machines are in
fact hardware or software since Dusek includes the human use of tools to make machines under
the characterization of hardware, but Kline (2003: 210–211) separates this into his next category
of technology as the “sociotechnical system of manufacture”. Although machinery is a subset of
Dusek’s characterisation of hardware he has separated the human organisation of it into his next
characterisation of technology as rules or “software” (see technology as rules).
Since this thesis deals mostly with identifying technology utilised by urban farmers, many of these
technologies are tool based. Complexity theorist W. Brian Arthur (2009) expands on the
hardware characteristic of technology with close ties to both agriculture and nature. Arthur (2009:
28) defines technology: “[in the singular as] a means to fulfil a human purpose... [in the plural as]
an assemblage of practises and components... [and generally] the entire collection of devices and
engineering practices available to a culture.” He defines these different meanings of technology
because each is both created and evolved differently:
A technology-singular — the steam engine — originates as a new concept and
develops by modifying its internal parts. A technology-plural — electronics — comes
into being by building around certain phenomena and components and develops by
changing its parts and practices. And technology-general, the whole collection of all
technologies that have ever existed past and present, originates from the use of
natural phenomena and builds up organically with new elements forming by
combination from old ones. (Arthur 2009: 29)
From this Arthur (2009: 37–38) defines three principles of technology as hardware, the first is the
combination principle whereby technology consists of component parts: individual parts, assemblies
and systems. Even though Arthur makes reference to systems, he is not referring to broader
socio-technical systems, as per Dusek’s third characterisation, but rather to hardware systems.
This is similar to the architectural theorists Charles Jencks and Nathan Silver’s (2013: 39)
acknowledgment that, “All creations are initially ad hoc combinations of past subsystems;
“nothing can be created out of nothing””. This perspective enables one to break a technology
down into various parts, assemblies and sub-assemblies – almost a taxonomy of a technology
hardware that eventually arrives back at its elemental components. Arthur’s (2009: 38–39) second
principle is recursiveness, by this he means that technologies are constructed from building blocks,
which are also technologies, which are also constructed from sub-parts that are technologies
themselves i.e. a technological component of a computer is a motherboard, which in itself is
constructed from a collection of microchips and transistors. Arthur’s (2009: 43) final principle of
technology is that it is, “always based on some phenomenon or truism of nature that can be
exploited and used for a purpose.” Arthur’s principles of technology have clear parallels with
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design theorist Klaus Krippendorff’s (2006: 193–205) exploration of meaning in the ecology of
artefacts. Krippendorff (2006: 195) distinguishes between diachronic accounts of technology, which
“trace their evolution, much like the lines of biological specialisation, through time with attention
paid to their changing roles and frequencies in the interaction with other artifacts”; and synchronic
accounts “of a particular subsystem in an ecology of artifacts, for example, of how communication
technologies hang together, and tracing their interdependencies just as one would study food
chains in an ecology of biological species.”
Arthur and Krippendorff explore how technical hardware evolves – how as per the principles of
combination, in both diachronic and synchronic accounts, radical technology or innovation
cannot just appear from nowhere. Technology is bred of pre-existing technology; in this way, as
per Kripperndorff’s concept of an ecology of artefacts, it draws similarities with Charles Darwin’s
(1859) theory of biological evolution. This is an interesting construct since much classical
philosophy of technology presented technology in direct opposition to nature (Heidegger 1977),
whereas Arthur and Krippendorff present it as being structurally very similar. Of particular
relevance to this thesis is the inherent limitation that this line of thinking introduces – that to
innovate or design technology one can only innovate or design from a pre-existing ‘personal
toolbox’. In other words the possibilities for innovation by anyone are limited by their current
capital (economic, cultural and social (Bourdieu 1986)), and the ability to access existing relevant
information for their problem at hand – such an approach to technology many not be far
removed from the idea of capabilities. Arthurs’s three principles of technology and
Krippendorff’s accounts of an ecology of artefacts offer a useful taxonomy to better understand
technology as hardware. Next, we explore how technology extends beyond a pure hardware or
tools focus.
3.1.2

Technology as Rules

Dusek’s (2006: 32) second characterisation of technology is described as “rules”. As an example,
Mumford (2003: 348–351) discusses the “megamachines” of organised human behaviour and
labour that built some of the dam and irrigation projects of early civilizations. Rule following
behaviour was considered by sociologist Jacques Ellul (1964) as a fundamental basis of
technology, with both Mumford and Dusek acknowledging a manipulative dimension to
technology.
Kline uses Ellul’s (1964: vi) notion of technique, or “deliberate and rationalized behaviour” as a
means to clarify his third usage of technology as “knowledge, technique, know-how, or
methodology” (Kline 2003: 211). However, Dusek (2006: 35) argues both historically and
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systemically that, “although technology involves knowledge, particularly know-how, a definition
of technology that characterizes it simply as applied science is too narrow.” To further clarify the
rules aspect of technology, Dusek (2006: 32) makes reference to sociologist Max Weber’s
exploration of rationalism that resulted in the “rule-governed systems” of the West. Here the,
“Physical tools or machinery are not what is central; instead it is the means-end patterns
systemically developed.” (Dusek 2006: 32). The positioning of technology as such, begins to
explain the concern about its potential to manipulate society (Ullrich 2010). This will be further
explored in its effect on human agency in extension theories of technology below.
As will be explored in the theoretical framework, Activity Theory takes particular cognisance of
“rules” within activity systems (Engeström 1987: 78); whilst the Capabilities Approach also
considers the social and political order which either enables or hinders individuals achieving their
full potential (Nussbaum 2011: 32–36). These are important considerations since unwritten social
rules, government policies, access to water and land, all have significant impact on the contextual
considerations for urban farmers, and hence their innovation of technology. It is the combination
of both the hardware and rules characteristics that leads us into the final most comprehensive
characterisation of technology.
3.1.3

Technology as a System

Both Dusek and Kline arrive at a similar systemic conclusion in their categorisations and usages
of technology. Dusek’s (2006: 32–36) final characterisation of “technology as a system”,
combines both the “rules” and “hardware” characterisations and arrives as what Dusek (2006:
35–36) describes as the “consensus definition.” With the use of examples, he argues that, “It is
not clear that hardware outside of the human context of use and understanding really functions
as technology” (Dusek 2006: 32).
Dusek (2006: 35) summarises the technological systems approach to technology as, “the application
of scientific or other knowledge to practical tasks by ordered systems that involve people and
organizations, productive skills, living things, and machines.” This also aligns well with Kline’s
(2003: 211) conclusion that, “together, sociotechnical systems of manufacture and sociotechnical
systems of use form the physical bases of all human societies past and present.” With a nod to
capabilities, Kline (2003: 211) suggests that it was systems that enabled the human race to utilise
hardware “to extend human capacities.” He clarifies his description of socio-technical systems by,
… making a point of saying “these systems” and not just “hardware” because nearly
always we need more than just the hardware to create these extensions of human
capacities. Even if a single human is using a musical instrument, there is the need for
knowledge of music and ingrained neuromuscular skills, from long practice, to make
even adequate music. To create a band, a system of transport... The central point is
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that we have learned to vastly extend our muscular, sensing and mental capacities
through the use of sociotechnical systems of manufacture and use. (Kline 2003: 211)
Such a systemic definition of technology is much more comprehensive since it combines a rather
neutral hardware definition of technology, which places the human user outside of the system,
together with a rules-based definition of technology, which draws the user in. As hinted to in
rules above, such a systemic definition is also more comprehensive since it leads one to
appreciate that technology is not neutral. “Technological systems that include advertising,
propaganda, and government enforcement can persuade, seduce, or force users to accept them”
(Dusek 2006: 36). This means that the technological system can in fact control the individual and
not necessarily the other way around. As technology expands in its pervasiveness, the integration
of social, technological and natural systems becomes all the more enmeshed. In a recent special
issue of the journal continentcontinent.cc, technology was described as a new planetary force:
The “technosphere” is geologist Peter Haff’s term for the planetary-scale networks
of transport, information, energy and media operating at a scale and functional
efficacy that we can now compare with geological and climatic forces—the soils and
rocks of the lithosphere, the waters of the hydrosphere or the winds of the
atmosphere. Its emergence as a thematic is driven by the same witnessing of
intertwining natural environments, vast socio-technical forces, and increasingly
diverse technological species and spaces that has precipitated discussions of the
Anthropocene... Both “technosphere” and “Anthropocene” are terms describing an
earthly globe enwrapped and forever reworked by human amplifications of matter
and energy. Perhaps somewhere between this new technological ‘sphere’ and our
new human ‘scene’ is the Earth itself, an aspersed milieu increasingly interrupted and
altered by the astonishingly dominant living population it made possible. (Jäger et al.
2016)
Thus far we have arrived a ‘consensus’ definition of technology as a system made up of both
hardware and rules. Although the boundaries between what constitutes technological hardware or
rules are a little fuzzy, it is generally agreed that technology is a system of things embedded in
wider social relations. Such a socio-technical systems positioning has clear congruence with both
Activity Theory and the Capabilities Approach. However, since this study is focused on how and
why technology is innovated by small-scale farmers, it is pertinent to more deeply explore the
mediatory role that technology plays in extending or limiting human capabilities. Both Activity
Theory and the Capabilities Approach are focused on human change, the one more intimately
connected to an individual (or subject) and the other attempting to understand was of
governance and policy that can lead to the development of people. An exploration of technology
centred on the human actor will be useful in positioning its role in both these theories as well as
development and design.
3.1.4

Extension Theories of Technology

Extension theories of technology are particularly valuable for this study from innovation and
capabilities perspectives because they “serve to provide a better understanding of the evolution
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of technology… [and] this perspective can be useful in evaluative analyses of the role of
technology in society” (Brey 2000: 59). Extension theories of technology stem from the argument
that a defining characteristic of technology, “is the role that it plays in extending human
capabilities” (Lawson 2010: 207). Technology extends our capabilities in four ways, firstly in
extending existing human physical faculties, secondly in extending human cognitive capabilities,
thirdly in the extension of human agents’ intentions (Lawson 2010: 208), and finally in extending
human capabilities through enrolment (Lawson 2010: 211–212).

3.1.4.1

Extension of Human Physical Faculties

With a grounding in physical form, technology extending human physical faculties is mostly
approached from the point of view of technology as hardware. Although the idea of technology
as an extension of our physical body may have been hinted at as early as Aristotle (Mitcham 1994:
23), it was Ernst Kapp (1877) who provided the first seminal exploration of an extension theory
of technology. His book Fundamentals of a Philosophy of Technology, written in German, provides an
account of how technical objects are literal extensions of the human body becoming ‘organ
projections’:
The intrinsic relationship that arises between tools and organs, and one that is to be
revealed and emphasized – although it is more unconscious discovery than conscious
invention – is that in the tool the human continually produces itself. Since the organ
whose utility and power is to be increased is the controlling factor, the appropriate
form of a tool can be derived only from that organ. A wealth of spiritual creations
thus springs from hand, arm, and teeth. The bent finger becomes a hook, the hollow
of the hand a bowl; in the sword, spear, oar, shovel, rake, plow, and spade one
observes sundry positions of arm, hand, and fingers, the adaptation of which to
hunting, fishing, gardening, and field tools is readily apparent (Kapp 1877: 44–45)
(Translated in, Mitcham 1994: 23–24)
Kapp (1877: 126–154) goes to great lengths in his book to provide examples of technical objects
as organ projections, equating the railroad to an extension of the circulatory system and the
telegraph to an extension of the nervous system. Kapp (1877: 155–164) claims the human body
becomes a measure from which we create new artefacts, but he does not consider these
morphological parallels a conscious process. Although Kapp began the exploration of technology
extending human faculties, his focus on the morphological extension of organs is problematic
since there are many examples, such as books, airplanes and light bulbs, that do not have
morphological parallels.
Marshall McLuhan (1994) expanded on Kapp’s ideas in his book Understanding Media: The
Extensions of Man. However, unlike Kapp (1877: 139–154) who makes reference to the telegraph,
he separated the technical extension of cognitive functions from those that are mechanical
extensions of the body (see extensions of human cognitive faculties). McLuhan (1994) also
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differed from Kapp in that he does not claim technological extension imitates organs in form,
but rather only in function, for example our hands, nails and teeth become weapons (bows,
spears and knives) (1994: 338–345); our skin is extended through the heat regulation and
protection of clothing (1994: 119–122); and the spindle operation of our hands or the rotatory
movement of our feet into the wheel (1994: 181). “Perhaps the main feature of all tools and
machines – economy of gesture – is the immediate expression of any physical pressure which
impels us to outer or to extend ourselves, whether in words or in wheels.” (McLuhan 1994: 181).
McLuhan (1994: 248) then explores the combination and automation of such technological
extensions into mechanisms:
What makes a mechanism is the separation and extension of separate parts our body
as hand, arm, foot, in pen, hammer, wheel. And the mechanisation of a task is done
by segmentation of each part of an action in a series of uniform, repeatable, and
moveable parts.
The combining of various technologies that extend human faculties, whether organ or functional
projections, into mechanisms is clearly aligned with Arthur’s (2009: 37–38) evolutionary principle
of technological combination, introduced earlier in this chapter.
As was hinted to at the beginning this chapter, such evolutionary theories of technology begin to
bring to light the ancient close relationship between human development and technology.
Archaeologists Lawrence Barham and Peter Mitchell (2008: 59–107) have argued that Hominin
development was linked in many ways to a dependence on technology. The first archaeological
evidence of tool-making was found in Ethiopia 2.6 – 2.5 million years ago (mya) where stones
were deliberately flaked to produce sharp cutting, chopping and scraping edges (Barham &
Mitchell 2008: 60). This was not the first time that Hominin’s used tools, but rather it documents
a moment in time where Hominin anatomy (bone and muscle) and cognitive abilities (brain) had
evolved to a point that enabled stone tool-making (Barham & Mitchell 2008: 74–81) (Also see,
Ingold 2013: 33–45). With reference to the inherent systemic nature of technology, not only did
Hominin’s physically and cognitively develop the capacities to make tools, but they also had to
further adapt themselves and their tools to ecological, dietary and social changes:
The interaction of social intelligence, innovation, and brain size with the
environment establishes an evolutionary framework for modelling the emergence of
the human dependency on technology 2.6 mya. This is the framework on which the
subsequent development of the human lineage was built, enabling it to cope in this
new and climatically unstable world and, in the case of Homo, to thrive as the premier
landscape generalists. (Barham & Mitchell 2008: 107)
The relationship between technology and human development as described by Barham &
Mitchell reached a level of equilibrium for the majority of traditional civilisations (Jonas 2003:
192). However, Jonas (2003: 195) notes a modern technological “restlessness” was brought about
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by the close relationship between technology and scientific advancement. This has resulted in the
exponential development of technology in modern society including “electric technology”
(McLuhan 1994: 3), this McLuhan describes as the technological extension of our cognitive
capabilities.

3.1.4.2 Extension of Human Cognitive Faculties
During the mechanical ages we had extended our bodies in space. Today, after more
than a century of electric technology, we have extended our central nervous system
itself in a global embrace, abolishing both space and time as far as our planet is
concerned. Rapidly, we approach the final phase of the extensions of man – the
technological simulation of consciousness, when the creative process will be
collectively and corporately extended to the whole of human society, much as we
have already extended our senses and our nerves by the various media. (McLuhan
1994: 3)
McLuhan (1994: 90) explained how technology not only extends but also amplifies human
cognitive capabilities since much contemporary electronic media are, “extensions of our physical
and nervous systems to increase power and speed.” He believed that if it were not for this
increase in efficiency, new technological extensions would not be developed or would be
discarded. McLuhan (1994: 57) saw electronic media as an efficient extension of the information
processing function of the central nervous system to the point that humans have become, “an
organism that now wears its brain outside its skull and its nerves outside its hide.” From this
McLuhan (1994: 346–360) arrived at the ultimate level of cognitive extension, the extension of
human creativity and intelligence into automated digital computer “consciousness”. The extent of
such cognitive technical extension was questionable at the time, but as Lawson (2010: 210)
explains, “McLuhan’s main concern is to understand the implications that follow for personal
autonomy as bodily functions are taken over by machines.” He was also concerned about the
ramifications of technological choices on society, culture and personal psychology (Brey 2000:
65). McLuhan (1994: 44) described this as the “numbing” or “amputation” of our existing
faculties by technological extensions – our loss of autonomy to the point we become
“servomechanisms” and the problems inherent in the eventual commercialisation of our own
faculties. Such a position moves beyond hardware technology that was simpler and far less
pervasive than traditional technological extensions of the mechanical age, into ubiquitous
contemporary information communication technologies that translate all social, cultural and
economic processes (rules). McLuhan (1994: 68) notes with concern that,
Once we have surrendered our senses and nervous systems to the private
manipulation of those who would try to benefit from taking a lease on our eyes and
ears and nerves, we don’t really have any rights left. Leasing our eyes and ears and
nerves to commercial interests is like handing over the common speech to a private
corporation, or like giving the earth’s atmosphere to a company as a monopoly.
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46 years later, Kevin Kelly (2010) the co-founder of Wired Magazine, explored how this aspect of
technology has become even more extreme with the growth of Artificial Intelligence. Kelly (2010:
12) coined the technium to describe how technology now has its own needs and desires in a “selfreinforcing system of creation”.
Although all these concerns are valid, as per McLuhan’s contrast of the mechanical age to
contemporary society, the extent of cognitive extension through technology in small-scale urban
farmers in South Africa was expected to be relatively limited. Although technological change is
rapid, the most recent statistics found that in 2011, almost 76% of the South African population
did not access the Internet through either a computer or mobile phone even though 85% of the
population had devices (Bornman 2015). Such a digital divide can greatly hinder the South
African information society and hence the extent of cognitive extension – such capability impacts
will be further explored in the individual farmer case studies below.
The third aspect of technological extension is that of extending human intentions or agency.
Such a concept is clearly linked to human development, and if effective, can become a very
powerful opportunity for emancipation. However, as explored above, it is important to
understand whose intentions are being extended since technology can then be manipulated by
those in power as a means to control.

3.1.4.3 Extension of Human Intentions
Philosopher of technology David Rothenberg (1993) explored technology as an extension of
humanity in his book Hand’s End. Where McLuhan described artefacts as primary extensions of
human faculties, Rothenberg (1993: 16) sees this as secondary, for him artefacts are primarily
extensions of human intentions:
Technology as an extension means that when we make something, we thrust our
intentions upon the world. The result of an extended intention through the
technology is the realization of the intention. Sometimes this is something perceptible
in the landscape, like a strip mine that has denuded a hillside upon the idea that the
significance of the site is the coal which the trees and grasses kept hidden before. We
intend the Earth to be a resource, and we drive our idea of resource into the ground
itself. With technology, we turn the scenery into whatever we wish it to be: material
for our sustenance, formerly invisible, now unassailable before us. What we saw in it
it has become.
Brey (2000: 59) explains that our intentions are normally self-contained, however the act of
technological creation transfers these intentions to the technologies themselves, these now
become carriers of our intentions. Philosopher Bruno Latour’s (2005) Actor-Network Theory
takes significant steps in linking technological artefacts to human agency. He proposes that in
trying to “make [objects] talk” (Latour 2005: 79), the human actor is integral to the object, and in
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disuse the object becomes invisible. Of relevance to this thesis, Latour (2005: 79–82) highlights
that by studying “innovations” objects are made visible for longer since their creation is a process
of development and the objects live a multiple life through various plans, sketches and trials, fully
integrated into other social agencies.
Rothenberg explored the technological extension of humanity as a means to re-evaluate our
relationship with nature. He notes the implications of technological extension, for example
mechanical tools are more “transparent” (Rothenberg 1993: 207) in realising our intentions in a
natural and uncomplicated manner, however, roads, buildings and computers are all “abstract and
material, as well as humanly driven and independent” (Rothenberg 1993: 134) and hence have
more potential to limit autonomy. Brey (2000: 56) explains that,
Rothenberg emphasized that artifacts, particularly those that are not transparent to
our intentions, are not neutral means that extend our ability to realize our intentions,
but that also serve to modify our intentions and to generate new ones. As new means
are added to our existing means, our experience of ourselves and of our world
changes, we develop new priorities, and we discern new shortcomings in our existing
inventory of artifacts that we resolve by introducing yet other artifacts.
Brey (2000: 68) argues that technology does not extend our intentions, but rather that
“technology extends the means by which human intentions are realized.” He posits that, whether
selflessly or selfishly, all humans try to change the world and that technology only extends our
pre-existing physical and cognitive faculties for such intentions to be realised (Brey 2000: 68).
Such a concept of technology extension enables the theory to apply to all forms of technology,
not only those that originate from human organs or functional faculties. Returning to the age-old
debate around structure and agency(Archer, Bhaskar, Collier, Lawson & Norrie 1998; Giddens
1984; Bourdieu 1977), Lawson argues that Brey’s distinction between intentions and means is not
particularly helpful if we consider human agents as centres of power (For example, Bhaskar
1978). As Lawson (2010: 211) explains, “the very capabilities that people have depend upon the
relations in which people stand both to other people and to things” and through technology, “the
capabilities of the human agent become augmented and extended across time and space.” Sen
(1999) and Nussbaum (2011) both define human capabilities not only as people having the
intention to act, but also the social, cultural and economic means to do so. Intention is therefore
only converted into capability when it is enrolled into broader socio-technical networks.

3.1.4.4 Extension of Human Capabilities
A central concept of Latour’s (2005) Actor-Network Theory is that technical objects are not
secluded from broader relational networks. In other words, “Technical objects take on their
properties, characteristics, powers or whatever only in relation to the networks of relations in
which they stand” (Lawson 2010). This can be defined as the process of “enrolling” the technical
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objects into networks (Latour 1992a). If we return to the concept of technology as an extension
of intentions, Latour (1992a: 369) notes three ways of dealing with agency, the first is to attribute
“naturality” and link agency with nature, the second to award “sociality”, tying agency into the
social fabric and thirdly to consider it “as a semiotic construction and to relate agency with the
building of meaning.” Latour makes clear that all approaches to agency are important to
understand action, but of particular relevance to this thesis is the centrality that technical objects
play in creating social ties (Latour 2005). Echoing the work of Foucault (1979), Latour (1992a)
explores a range of common technical objects, such as seat belts and mechanical door-closers,
and how ethics are “prescribed” through their use. Lawson (2010: 213) argues that Latour’s
examples are not only about moral “disciplining”, but that enrolling technical objects into
networks can also be seen as providing the potential for extension of capabilities since, “These
examples illustrate the use made of the intrinsic properties of material artefacts to extend the
extrinsic properties of powers of people.” Enrolment therefore invests the technical object with
meaning and aesthetics, but also politics and power. Philosopher of technology, Andrew
Feenberg (1999: 76) argues that such enrolment creates an inbuilt ambivalence in technology, on
the one hand it reinforces social hierarchies and on the other it can rationalise society in a way
that democratises control, this he describes as the democratisation of technology (1999: 131–
147).
Philosopher of technology, Peter-Paul Verbeek argues that, “we are fundamentally mediated
beings; technologies always mediate us.” (2020a). Designers, development practitioners and
anyone making technology therefore needs to consider the moral and hence democratic impacts
of technological interventions. Such impacts can be explored through mediation analysis
(Verbeek 2020b), to anticipate, assess, and ultimately design the quality of mediations – this Verbeek
(2011) describes as “moralizing technology.” Philosopher Ilse Oosterlaken (2015: 14–16) also
provides us with a useful way to navigate the complexities of enrolment through a process of
“zooming in” on the details of technological design and “zooming out” in the technical artefacts
socio-technical embedding (Fig. 2).

Figure 2 Oosterlaken's diagram of the technology-capability relationship (2015: 15)
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Oosterlaken (2015: 14) highlights that both the details of design and socio-technical embedding
of technical artefacts are significant factors in the expansion of human capabilities. She uses the
method of “zooming in” to explore the structure and details of the design of an artefact
(Oosterlaken 2015: 46–77), a form of human functioning, and “zooming out” to explore how the
technical artefact is embedded in broader socio-technical networks and practices (Oosterlaken
2015: 78–102), to extend human capabilities. Oosterlaken (2015: 9) highlights that technology has
specific implications for well-being, agency and justice, which are all central values of the
Capabilities Approach. She uses the Capabilities Approach as a lens through which to explore
technology and its role in development, but is careful to note that technology does not always
lead to the extension of capabilities that are “intrinsically valuable” (Oosterlaken 2015: 7). Some
technological extensions of capabilities have mere “instrumental value”:
For example, a hammer and nails may expand one’s capability to join timber, which
may in turn be important for expanding one’s capability to have adequate shelter.
This capability in turn contributes to one’s capacity to be healthy – which is
intrinsically valuable. (Oosterlaken 2015: 7)
Oosterlaken (2013: 61–74) takes the Capabilities Approach a step further arguing that it should
not only focus on the justice and development of human capabilities through policy and
proposals for social change, but additionally through the design of artefacts.
The United Nations Development Programme (UNDP) Human Development Report 2001 also
argues that technological innovation supports human capabilities. The report notes that
technology innovation advances capabilities by improving people’s life expectancy, health,
knowledge, creativity, living standard, and enhancing their ability “to participate in the social,
economic and political life of a community” (United Nations Development Programme 2001:
28). The report highlights how technological change encourages economic growth through
productivity gains, and that this then benefits further technology innovation and the building of
human capabilities through “education, health, communication and employment” (United
Nations Development Programme 2001: 28). Technology itself also directly benefits the building
of human capabilities through, “advances in medicine, communications, agriculture, energy,
manufacturing” (United Nations Development Programme 2001: 28). The increase of human
capabilities, in turn encourages knowledge and creativity, which spurs on further technological
change (Fig. 3).
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Figure 3 The virtuous circle of technology and human development (United Nations Development
Programme, 2001: 28)

In the context of our current ecological crisis, historian James Burke and psychologist Robert
Ornstein (1997: xviii) in The Axemaker’s Gift claim that, “if we can become more conscious of
how axemaker gifts8 always unleash the kind of power that first changes the environment and
then changes our way of thinking and our values, we will recognize that our survival now
depends on harnessing the same technological power to save ourselves.” Technology as a means
to expand capabilities and to empower people to “save themselves” is of particular relevance to
this thesis through the exploration of the acts of design by small-scale urban farmers in
technological innovation. Furthermore, and as another clear indication of new knowledge that
this thesis may generate, Oosterlaken (2015: 14) highlighted that there is a clear research gap in
the explorative “zooming in” and “zooming out” of technical objects.
3.1.5

Technology Summary

In summary, there is an extensive body of literature which has explored technology, a significant
amount of this literature is contradictory, with many academics exploring the topic from differing
epistemological and ontological points of view. This makes any exploration of the topic
particularly difficult when one has not spent their whole life studying the phenomenon. However,

8

The axemaker’s gift in Burke and Ornstein’s book refers to the original stone axe makers of human archeology, but
also to any contemporary maker of technology and the resulting influence such technology has had on human
existence (1997, pp. xii-xvii).
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from a developmental, designerly and systemic point of view, I have collated a range of this
differing points of view to highlight some key aspects of technology that can be operationalised
into the theoretical framework and research instrument. From the consensus definition of
technology, it is understood that it is made up of both hardware and rules, and most
comprehensively, a system made up of both. Technology plays a significant role in mediating the
human world and in this plays a major role in extending human physical faculties, cognitive
faculties, and ultimately, intentions and human capabilities. Due to this technology has the
potential to be used by those in power to manipulate society, but in contrast, with careful
analytical consideration for its mediatory role in human-world relations, it can also be designed,
or moralised, to enable more democratic and emancipatory participation in society. Keeping a
critical eye on the problematic side of technology, it is the empowering aspect of technology that
has significant potential for positive designerly and developmental ends. Keeping in mind the
individual urban farmers who form the focus of this study, such a positioning of technology will
significantly aid the exploration of their case studies.
The study now takes a turn towards a specific moment of technological change, namely
innovation. It will be explored with reference to literature sourced from a range of disciplines to
help to provide a relatively clear concept of the moment and most importantly to identify key
aspects of technology innovation by farmers, which will aid in identifying key themes to cover
when interviewing the urban farmers at the core of this study. The literature begins with a
definition, then an exploration of why people, and specifically farmers innovate. The chapter
ends with an overview of innovation systems, with particular focus on how such systems can be
developed to be more democratic and inclusive.
It needs to be noted that depending on the disciplinary source of literature, a person can innovate
a pre-existing ‘technology’ or ‘innovation’. Although Rogers (2003: 13–14) argues that
‘technology’ and ‘innovation’ are terms which can be used to define an object, knowledge or
system and can therefore be used interchangeably, I will argue that although innovation is part of
the socio-technical system, it is a subset of this wider system. Although ‘innovation’ is also a
slippery term, I will argue, below that to ‘innovate’ or ‘innovation’ is an active approach to
change-making within the wider socio-technical system – this helps to explain the use of
‘technology innovation’ in the title of this thesis.
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4 INNOVATION
4.1.1

Definition of Innovation

Like ‘design’, ‘development’, and ‘technology’, ‘innovation’ is also a concept that is not simply
conveyed. Seminal author and Professor of Management of Technology at MIT, Edward Roberts
(2007: 36) explains that based on roundtable discussions at the Industrial Research Institute in
the USA in 1970, the following definition of innovation was arrived at:
Innovation is composed of two parts: (1) the generation of an idea or invention, and
(2) the conversion of that invention into a business or other useful application.
Roberts (2007: 36) simplifies this to “Innovation = Invention + Exploitation”. Thus, for Roberts
the invention process is separated into two parts, one in which the idea is developed and tested,
and the other which uses its use value to economic benefit through the process of
commercialisation. Roberts presents this definition from a particular position, that of an Institute,
which, like South Africa’s own Centre for Scientific and Industrial Research (CSIR), is mandated
to commercialise Intellectual Property (IP). Hence, much of the choice of terminology has been
greatly influenced by the legal definitions used to protect such IP, most commonly Patents. When
we see that patentability has a generally accepted set of legal requirements, which include
“novelty”, “inventiveness” and “usefulness” (Smit & Van Wyk 2020), the terminology begins to
reinforce itself. However, if we take a step back, to the words themselves the word ‘innovate’
stems from the Latin “innovātus past participle of innovāre to renew, alter” (“Innovate” 2020), and
‘invent’ originates from the Latin “inventus past participle of invenīre to encounter, come upon,
find” (“Invent” 2020). From a purely linguistic point of view, it would seem that innovating
builds on something that pre-exists, whereas invention focuses on finding something new.
However, in our exploration of technology we have already become aware that technologies are
recursive (Jencks & Silver 2013: 39–53; Arthur 2009: 38–39), technologist Scott Berkun also
argues in his book The Myths of Innovation that “ideas never stand alone”(2010: 7), hence no
technology can ever be completely new.
Shifting from the act of innovating to an innovation itself, seminal innovation diffusion scholar
Everett Rogers (2003: 12) helps to overcome the issue of originality by defining an innovation as:
An idea, practice, or object that is perceived as new by an individual or other unit of
adoption. It matters little, so far as human behaviour is concerned, whether or not an
idea is “objectively” new as measured by the lapse of time since its first use or
discovery. The perceived newness of the idea for the individual determines his or her
reaction to it. If an idea seems new to the individual, it is an innovation [emphasis added].
Allowing ‘newness’ to be defined by an individual as opposed to an expert (such as is required in
the legal protection of IP) allows something to be defined as an innovation without the need for
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it to be completely original. An innovation can simply be something that an individual has not
seen before or something that they have done, that they have not seen others do (Nielsen 2001:
94). Since such a definition has been used extensively in the exploration of farmer innovation
(Rogers 2003; Nielsen 2001), this becomes a particularly suitable definition for the identification
of innovations in this study.
However, there is still an uneasiness that remains with the concept of innovation, and although
Rogers’ definition of innovation is suitable for the intentions of this study, there is an inherent
contradiction in his work that needs to be explored. Although Rogers defines an innovation as
anything new to an individual, he does not credit individuals or those targeted to adopt
technology, with the power to innovate. Rogers (2003: 180–181) explained that in early diffusion
research adoption was considered as the utilisation of an innovation without it being changed,
making it easier for diffusion researchers to specifically measure adoption.
In many cases, however, an innovation is not invariant as it diffuses. The new idea
changes and evolves during the diffusion process as it moves from adopter to
adopter. (Rogers 2003: 180–181)
An innovation is therefore not a fixed entity, it is constantly modified as it diffuses within a social
system. The term “re-invention” was chosen by diffusion scholars to define “the degree which an
innovation is changed or modified by a user in the process of its adoption and implementation”
(Rogers 2003: 181). Based on Rogers’ own definition of innovation, ‘innovation’ seemed perfectly
well-suited to define this process of change, however we find many other terms peppered
throughout technology adoption literature from “re-invention” (Bui 2013; Rogers 2003),
“corruption” (Lozeau, Langley & Denis 2002), “translation” (Sarker, Sarker & Sidorova 2006;
Czarniawska & Joerges 1996), “reorientation and variation” (Normann 1971) “modification”
(Fedorowicz & Gogan 2010; Mamman 2002; Lewis & Seibold 1993), “emulation with
innovation” (Westney 1987), “hybridization” (Botti 1997) and “adaptation” (Ansari, Fiss & Zajac
2010; Majchrzak, Rice, Malhotra, King & Ba 2000; Leonard-Barton 1988). In most of these cases
the diffusion research is focused on technology transfer, where pre-existing, externally developed
innovation is implemented in most cases in ‘underdeveloped’ contexts. For many of these
diffusion scholars any form of further ‘innovating’ by those it was intended for seems to have
been replaced by a multitude of lesser, and sometimes quite derogatory, actions. This
phenomenon indicates an inherent elitism/imperialism that only experts can innovate and that
any innovation by those who the technologies were intended for only muddies the waters.
Returning to Roberts’ (2007) definition of technology innovation, that of taking something new
(which we have already identified as being problematic) and then commercialising it, also presents
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innovation as something from a prescriptively capitalist point of view. Roberts (2007: 37) does
explain that innovation is a process that is extended over a long time – anywhere from 3-20 years.
However, a definition which does not describe the early stages of technology innovation as
innovation, due to the limitations of a system that does not support marginalised individuals to
commercialise their ideas, is discriminatory. Furthermore, such discriminatory and colonial
thinking has led many large organisations to patent Indigenous Knowledge (IK) without credit to
indigenous, and in many cases marginalised, knowledge holders (Foster 2016, 2017; Barsh 2001).
Anil Gupta from the Honey Bee Network and Indian Institute of Management furthers this line
of engagement by questioning:
Why is it… that the designers of pedagogies and curricula, policies and programmes
the world over neglect the need for learning from knowledge rich-economically poor
people? Why are there so few papers on innovations by workers in [the] organised
and unorganised sector compared to managerial innovations. (Gupta 2012: 29).
Recognising the innovation of those that are not considered part of the academy has long been a
problem in the knowledge economy (Mbembe 2015; Daniels 2010; Mukuka 2010; Gupta 2007;
MacDonald 1983). This extends to South Africa where Brigid Letty, Zanele Shezi and Maxwell
Mudhara (2011) undertook extensive research into grassroots innovation. They found that even
though the South African National Research and Development Strategy (NR&DS) recognises the
role that Indigenous Knowledge Systems (IKS) can play in poverty reduction, there is not
sufficient attention paid to the role of grassroots innovation (Letty et al. 2011: 3). The policy
recognises two goals for a National System of Innovation (NSI), the first is “quality of life” and
the second is “growth and wealth creation” (Department of Science and Technology 2002: 19).
However, by only tracking formal research and technology outputs such as R&D investment,
publications and patents by scientists, researchers, business and universities, most forms of
measurement of innovation in the policy are aligned only with “growth and wealth creation”
(Department of Science and Technology 2002: 27). More recently the Ministerial Review
Committee on the Science, Technology and Innovation Landscape in South Africa reference the
NR&DS goals in an inclusive framework for innovation:
Innovation is the capacity to generate, acquire and apply knowledge to advance
economic and social purposes. It includes both the search for frontier technologies
driven by research and development (R&D), as well as the forms of learning and
adaptation that might be market led or socially driven. Innovation is fundamentally
uncertain, highly contextual and path dependent, but it is the heart of moving the
country from its present mix of resource- and efficiency-driven economic activity to
one that is driven by the generation and application of knowledge. It is about doing
new things in new ways. (Department of Science and Technology 2012: 15)
However, the same Ministerial Review document found that by the end of 2011 the current NSI
policy “has not been adopted widely enough across the range of government departments to
achieve the intended pervasive impact”, it is “elusive”, “fragmented” and found in “insulated
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silos” (Department of Science and Technology 2012: 11–13). It was also noted that, “the practical
emphasis of the State’s investment in innovation has historically focused on ‘big science’, rather
than sufficiently supporting the technological requirements of the business economy and social
development priorities” and that “Demand-pull approaches to the development of the NSI
should be given as much attention as science supply-push approaches” (Department of Science
and Technology 2012: 12). Chairperson of the South African National Advisory Council on
Innovation, Cheryl De la Ray (2015: vii) agrees that the South African NSI, “particularly when
supported by government resources, needs to extend beyond any commercial and economic
indicators, and should impact local community development, the poor and sustainable futures.”
From the Ministerial Review document, it is clear that the means to improve the current situation
is focused on knowledge infrastructure such as universities, vocational colleges and State
laboratories, which are undoubtedly important, but no suggestion was made of how to recognise
more authentic “demand-pull” local innovation practices, which could impact more directly on
the quality of life for the majority of South Africans. There is a clear lack of documentary
evidence of grassroots innovation in South Africa (Odora Hoppers 2013; Letty & Bell 2012;
Letty et al. 2011), and this thesis project therefore intended to provide insight into this gap by
documenting highly localised innovation undertaken by small-scale urban farmers in
Johannesburg.
From this introduction, it is clear that technology innovation is generally something that is
considered part of mainstream economic activity. Echoing the words of Gupta (2012: 29), I have
argued that this undermines the technology innovation activities of those who are marginalised in
the economic system, and that even though their innovation activities may never lead to
commercialisation, they are innovative none-the-less. What seems key to enhancing such
activities towards commercialisation, and thus fully acknowledge marginalised or grassroots
innovators, is an effective NSI (this will be explored further below).
With a better understanding of innovation, this exploration of literature will now move towards
innovation strategies and activities. Facets of innovation will be explored from a range of
disciplinary sources in an attempt to present a picture of technology innovation that is of
particular relevance to local urban farmers. I explore how ‘fixed’ technologies are changed
through processes of adaptation, re-invention and modification, creative appropriation and
grassroots innovation. This then leads into an exploration of user-innovators and the problemsolving process, with particular focus on farmer innovators, and finally, bringing us back to the
role of innovation systems in agricultural development.
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4.1.2

Changing ‘Fixed’ Technologies

In the introduction to technology innovation, it was argued that there are many terms that are
used to describe the process of users changing technology to make it more suitable for their
needs. It was also argued that all of the terms will be considered as parts of the process of
technology innovation in this thesis. In this subheading of the literature, I explore a variety of
concepts and theories from a range of disciplines that are used to describe people making
changes to things as a means to better their circumstances, but particularly in relation to changing
‘fixed’ technologies.

4.1.2.1

Adaptation

If we accept that technologies are recursive, then any act of innovation is an act of adapting what
already exists to better suit ones needs. Adaptation is, however, far more often used in
development with a more “utilitarian” focus on “mental satisfaction” (Sen 1999: 19), hedonism or
“adaptive preferences” (Qizilbash 1997: 251–253) where deprived people adjust to their
conditions (Clark 2012; Teschl & Comim 2005). There is, however, one form of adaptation from
the development literature which is of key relevance, David Clark (2012: 3) describes this as,
“valiant struggle in the face of adversity”. This idea of adaptation is similar to Sen’s (1999: 19)
notion of “creative discontent and constructive dissatisfaction” in the Capabilities Approach. Sen
(1999: 19) claims that creative discontent and constructive dissatisfaction can be harnessed to
induce change by those who are politically empowered, even though they may be marginalised
and disadvantaged. These can extend into strategies of survival, risk-management and resistance
in a person’s attempt to improve their quality of life (Clark 2012; Reddy & Olsen 2012), and such
actions regularly are linked to technology innovation.
Innovating technology, particularly in relation to growing food, is a credible representation of a
valiant struggle in the face of adversity. Such a face of adaptation shows a pragmatic and
empowered process undertaken by people attempting to change their circumstance in an effort to
meet their personal aspirations; it may even be considered a process of people actualising their
capabilities. With many parallels to design, this form of adaptation is pivotal for innovation since
it is the moment when an individual acts on a need to change something to better suit their
circumstances. Furthermore, as opposed to more psychological forms of adaptation, this facet of
adaptation tends to be visible and hence more readily observable.

4.1.2.2 Re-invention and modification
At the beginning of this chapter, a range of terminology was introduced to describe technologies
that are changed by their adopters in the process of use. Although this may seem out of place in
this study, since technology is recursive it was assumed that many of the urban farmers do not
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start with a blank slate; hence an understanding of how technologies have been edited by users in
their diffusion is useful. The problematics of the intentional othering of these innovation
activities aside, the editing of adopted innovations was found to be a relatively common
phenomenon (Rogers 2003: 180–184; Larsen & Agarwal-Rogers 1977). Development scholar Ian
Smillie (2000: 85) provides an explanation of why this phenomenon is more common than the
diffusion scholars expected and why supporting it (as opposed to ignoring it to limit the
distortion of adoption research findings) has become important for technology development:
It is in studying the role of individuals that some of the most salient lessons about
the development and diffusion of technology emerge. Technological development is
not automatic. It is the product of conscious and unconscious choices and decisions,
all of which take place within a social and historical context. The notion that
technology can be 'transferred' without modification has few historical precedents to
support it. The 'transfer' will almost always involve modifications. And the process of
modifying a technology will, in itself, often stimulate other developments. But the
implications are clear: in adapting technology to local needs and conditions, local
skills must be available. There must be a supply of 'dirty fingernail people', thinking
people who have intimate knowledge of the material with which they are working.
This is one of the most fundamental historical lessons of technology development.
Diffusion scholars who first identified the phenomenon of modification were focused on
studying the implementation stage of Rogers innovation-diffusion model, and it was only because
of this focus that they were unable to ignore it (Rogers 2003: 181; Charters Jr. & Pellegrin 1972).
Based on an exploration of literature on re-invention, Rogers (2003: 183) presented three
generalisations: “Re-invention occurs at the implementation stage for many innovations and for many adopters”,
“A higher degree of re-invention leads to a faster rate of adoption of an innovation” and “A higher degree of reinvention leads to a higher degree of sustainability of an innovation”. The last two generalisations concur
with some of the tenants of appropriate technology, which suggest that the “soft design” of
technology that encourages modification in the field results in far more relevant and sustainable
technology transfer (Vanek 2003). Sustainability is enhanced due to the use of local resources and
the emotional and practical durability that is built into a technology by someone investing their
own time to make it better suited to their purposes.
Re-invention can be either incremental, as the invention passes from one adopter to another, or
to a much greater extent by a single adopter. Kelly et al. (2000) describe the “core elements” of
an innovation as being those that are “responsible for its effectiveness”. By measuring the
number of elements that remain the same or are changed from this core, the degree of reinvention can be measured (Eveland, Rogers & Klepper 1977). Adopting technology is therefore
not only a binary choice of adoption or rejection, but for more creative individuals can be also be
a process of modifying the innovation to make it more suitable to their needs. Rogers (2003: 185)
notes further that encouraging technology that is designed to be modified may result in an
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“innovation that is more appropriate in matching an adopter’s pre-existing problems and more
responsive to new problems that arise during the innovation-diffusion process.”
Other than the three generalisations of re-invention listed above, through an extensive literature
review, Rogers (2003: 186–187) also explored the reasons that re-invention was taking place. In
summary he analysed that reinvention resulted from: complex innovations that were difficult to
understand, which led to simplification or incorrect usage; the lack of access to information on
the innovation; a tool-based or loosely bundled innovation9 which is more likely to be reinvented
or customized; a greater heterogeneity of adopters which leads to a greater degree of reinvention;
local pride of ownership which can result in a level of customisation; decentralised diffusion
systems where change agents may encourage reinvention; the existing structure of an organisation
adopting an innovation requiring its reinvention; and finally, a later stage in the adoption process
where reinvention may become more frequent, such as in the diffusion of State laws (Rogers
2003: 186–187). Concurring with much of the social construction of technology literature (Bijker,
Hughes & Pinch 2012), it is evident that it is the enrolment of the technology into the social
context of use that ultimately results in its reinvention. Science and technology scholar Pablo
Boczkowski (1999: 91) provides a succinctly summary of the phenomenon of re-invention or
modification:
Artifacts are not only constructed by their designers, they are also reconstructed by
their users. Artifacts’ features enable and constrain certain types of social action, and
users may either leave those features untouched or attempt to modify them.

4.1.2.3 Creative Appropriation
Philosopher of technology, Andrew Feenberg’s (1999) critical theory of technology includes the
moments of primary and secondary instrumentalisation, the first describing the processes of
technology design, and the second the integration of the technology into society. As has been
extensive documented in the technology transfer discourse, the primary instrumentalisation of
technology is not neutral and regularly reifies the position of a powerful group of people in
society, contributing to social injustice (Feenberg 1995: 3, 1999: 131). In Feenberg’s (1999: 207)
theory, the most authentically democratic moment is that of initiative. It is at this point that
adopters of technology stand in opposition to the technical control intended through the original
innovation/technology and become agents adapting and transforming the original design (1999:
101–131, 193). Feenberg provides examples of such democratic rationalisation in relation to
medicine (1995: 96–122), and computers (1995: 144–168). As a computer example, he described
the French Telephone Company distributing millions of free terminals, called Minitels, in the

9

“A loosely bundled innovation consists of elements that are not highly interrelated; such an innovation can be
flexibly suited by adopters to their conditions.” (Rogers, 2003: 186)
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early 1980s with the intention of people using them to access information services (Feenberg
1995: 126). The similarity of the Minitel to a telephone led many of the users to assume it enabled
communication between other users on the network and soon led to people anonymously
searching for “amusement, companionship, and sex” (Feenberg 1995: 126). “Users “hacked” the
network in which they were inserted and altered its functioning, introducing human
communication where only the centralized distribution of information had been planned.”
(Feenberg 1995: 126). Feenberg (1999: 125) described the process of how people reinvent,
modify or improve technologies with which they are engaged as “creative appropriation”. In the
case of the Minitel, Feenberg (1995: 126) explained how this is a perfect example of the
“interpretative flexibility” of technology, which results in the user taking advantage of a
technological capability that was quite different from the designers’ original intention. In turn,
Feenberg (1999: 128) described how creative appropriation is central to redefining a new politics
of technology:
The protest against dystopia draws its justification from the necessity of protecting
certain dimensions of human life from technization. And it is true that advanced
societies enroll their members in even wider technical networks which, as dystopian
pessimists claim, do indeed constrain behavior significantly. But absolute opposition
to technology leaves no room for practical criticism and reform. Even as technology
expands its reach, the networks are themselves exposed to transformation by the
individuals they enroll. Human beings still represent the unrealized potential of their
technologies. Their tactical resistances to established designs can impose new values
on technical institutions and create a new type of modern society. Instead of a
technocracy in which technology everywhere trumps human communication, we
many yet build a democratic society in which technical advance serves
communicative advance.
Feenberg, therefore, positions creative appropriation as central to individual actors untangling
themselves from the inherent politics of technology, democratizing it in the process.

4.1.2.4 Grassroots Innovation
10

There are a collection of terms that have been used to classify people without formal education

taking actions to institute change in their lives, these include: “lay designers” (Campbell 2017),
“nonexpert” (Manzini 2015: 48) designers in social innovation, “innovators and rationalizers”
(Oroza 2016) in technological disobedience, as “informal” (Werthmann 2014) designers in
informal urbanism, as “fundis” (Crutchley 1996) or “fitters” (Powell 1995) in appropriate
technology, and fleetingly as “citizen designers” (Heller & Vienne 2003). Upon wider exploration,
an extensive body of literature exists about similarly ingenious people under the guise of the
“grassroots innovator” (Gupta 2016). Common colloquial descriptions of grassroots innovation

10

Much of the information in this subheading has previously been published in a journal article I wrote for the
international design journal Design Issues titled “Lay Designers: Grassroots Innovation for Appropriate Change”
(Campbell, 2017).
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include do-it-yourself or DIY (United States), hacking (England), jugaad (India), 自主创新 or
zizhu chuangxin (China), Trick 17 (Germany), gambiarra (Brazil), système D. (France), and jua kali
(Kenya). Within South Africa, in isiZulu, izenzele, in Sesotho, iketsetse, and in Setswana, itirele, all
refer to doing it yourself and being self-sufficient (Rakgalane 2015). Afrikaans speakers also
describe how, “’n boer maak ’n plan” or “a farmer makes a plan”. Although originating from the
same ingenious spirit there are two forms of grassroots innovation delimited by the inventor’s
socio-economic position. The first exists due to the accessibility of decentralised and affordable
technology, such as rapid prototyping, resulting in a more creative consumer (Sansom 2010) or
“maker” (Anderson 2012). The second, of relevance to this thesis, is a so-called ‘low-tech’
approach consisting of improvised or makeshift solutions born from ingenuity and cleverness by
knowledge-rich, economically-poor people: “Innovations by the poor for the poor” (Gupta
2012). It is important to note that such terminology could easily be construed as a celebration of
poverty, however as Pieterse (2015: 58–67) notes, informality is not something to be celebrated,
particularly in the highly unequal South African context, but is rather a “starting point.” The
systemic limitations imposed by poverty, inequality, gender and violence in the South African
context need grand schemes for their overcoming, but in the meantime small change can have
significant impact for those on the margins of society (Hamdi 2004). Although innovation is
undertaken by people from all walks of life, a focus on grassroots innovation is therefore a
considered choice to amplify the voices of those who are marginalised and disempowered, so that
incremental design and development interventions can be undertaken were they are needed most
for more equitable human well-being. Such a focus on grassroots innovation is also a choice due
to the fact that the South African National System of Innovation currently prioritises traditional
Research and Development over more emergent innovation activities – this has clear parallels
with dependency theory, which highlights how those with wealth benefit from those who are
marginalised or poor (Arezki et al. 2013; Harvey et al. 2010). However, more progressive policies
would actively challenge such power imbalances; India’s National Innovation Foundation (2020)
is a clear example of how focussing innovation support on grassroots innovation can have
significant positive impact for marginalised innovators.
It is important to note that the terms DIY, hack or jugaard do not necessarily have positive
connotations. They can allude to fast and cheap solutions at the expense of quality workmanship.
Ingenuity is not always seen to be positively pragmatic, since activities undertaken by people in
desperation can at times be destructive. Unmet needs (and sometimes even wants) drive people
to creatively find solutions on both sides of the law, and hence one finds both a problematic and
pragmatic side of the same grassroots innovator coin. From my experience problematic solutions
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are only evident where basic human needs are not being met through current legitimate avenues
or where legitimate avenues are economically exorbitant, as the English proverb highlights:
“necessity is the mother of invention”.
In his book Making Do (2010), Steve Daniels explores grassroots innovation in Kenya’s informal
economy by roadside ‘engineers’ or jua kali. Jua kali is Swahili for “hot sun”, which describes the
conditions that these grassroots innovators work under. These circumstances, however, have led
the jua kali to demonstrate creative problem solving within limited means. The story of Malawian
William Kamkwamba (2010) is similar. With limited access to textbooks at his local library, found
materials and gritty determination, he developed a basic electric windmill with the hope that it
would power his home (Fig. 4). In time his invention not only brought electricity to his
household, but also powered a pump to bring water to his drought-stricken village (Kamkwamba
& Mealer 2010).

Figure 4 William Kamkwamba standing at the top of his windmill (Kamkwamba 2007)

Another example is the Mitticool (Mitticool Clay Innovations 2016), a low-cost evaporation fridge
developed by rural innovator, Mansukhbhai Prajapati, after an earthquake devastated his village in
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Gujarat, India (Radjou, Prabhu & Ahuja 2012: 2–4)(Fig. 5). His innovation went from local to
international success, both meeting the needs of communities with limited electricity supply and
creating local employment as demand increased.

Figure 5 Mitticool Refrigerator (Mitticool Clay Innovations 2016)

These grassroots innovators have all applied their abilities and sought knowledge to develop new
technologies that would meet the needs of their local contexts, representing a new and highly
localised path to development.
According to Daniels (2010: 101), the jua kali, and those who follow in their spirit are able to
teach Western economies that, “economic and environmental efficiency can be gained from
resource constraints, rather than boundless choice, and from linkages among small independent
enterprises, rather than from vertical integration.” Grassroots innovation is not only a
phenomenon of ‘developing’ societies, but evident worldwide where political, economic, and
social circumstances force people into a creative corner. It is highly relevant to businesses and
economies that aim to “do more with less” to meet the needs of consumers seeking more
affordable, sustainable and better-quality products (Radjou & Prabhu 2015: xvii). These new
approaches to alternative modes of human endeavour have been publicised through books like
Jugaad Innovation (Radjou et al. 2012), Frugal Innovation (Radjou & Prabhu 2015) and Democratizing
Innovation (von Hippel 2006). They highlight the risky and insecure nature of complex global
markets, resulting in a loss of confidence in Western economic models. Such explorations of
grassroots innovation also highlight its deep embedding in social relations. By documenting
resource-savvy innovations at a local resource-scarce level they show how such endeavours can
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contribute towards building a more equitable, sustainable future, at both a grassroots and
enterprise level, challenging the current capitalist economic model (Mason 2015).
Anil Gupta (2016) provides an extensive exploration of his own academic and practical work
with grassroots innovators in India. The innovative structure that he developed to integrate
grassroots innovators in NGO and governmental support initiatives is described below in
Innovation Systems. There are two important aspects of Gupta’s work with grassroots
innovators, of relevance to framing this study. The first is his observation that, “Authenticity is
the necessary condition for making a breakthrough.” (Gupta 2016: 332). By this Gupta was
referring to the deep embedding of the grassroots innovators in their particular, mostly
marginalised, contexts and as a response; their development of a focused set of expertise, or
capabilities, in an attempt to overcoming their realities. The second useful aspect of Gupta’s
(2016: 187–241) observations was his description of the grassroots innovation process as one of
“knowing, feeling, doing.” Gupta (2016: 171) explains further,
One of the most important drivers used by the innovators is that of the samvedana, a
Sanskrit word that signifies the immense potential for converting knowledge into
feelings and feelings into action. Samvedana is composed of two root words: Sam
meaning equal, vedana meaning pain. When a person feels somebody else’s pain as his
or her own, it no longer remains a third party’s pain. It becomes personal pain. Such
an internalization of pain triggers srijansheelta (creativity) from samvedana. The closest
English word for empathy is samvedana, but the difference is this: one has empathy
for others but samvedana is inside oneself.
These two observations of the characteristic of authenticity and the knowing, feeling and doing
innovation process followed by grassroots innovators were used to reflect on the respondents
and their technology innovation processes in this study. Of further relevance, Gupta’s description
of “feeling” in the grassroots innovation process is described as both internal and external, and
possibly due to the limitations of physical resources, this would seem to acknowledge that a
significant portion of grassroots innovation activities rely on social systems over technical ones.

4.1.2.5 Social Innovation
Innovation that is predominantly social in its orientation is more commonly described as “social
innovation” (Meroni 2019). Through an extensive literature review, The Young Foundation
(2012: 18) provide the following definition of social innovation:
Social innovations are new solutions (product, services, models, markets, processes
etc.) that simultaneously meet a social need (more effectively than existing solutions)
and lead to new or improved capabilities and relationships and better use of assets
and resources. In other words, social innovations are both good for society and
enhance society’s capacity to act.
Of particular interest to this study, is the core aspect of social innovation as “enhancing society’s
capacity to act” through the common elements of “developing of capabilities and assets” and the
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“better use of assets and resources” (The Young Foundation 2012: 21)(See, Figure 6).
Furthermore, aligning with the prior sub-heading, is the additional common feature of
“grassroots” or “bottom-up” action in social innovation (The Young Foundation 2012: 22).

Key
Core elements of social innovation
Common features of social innovation
Figure 6 Core elements and common features of social innovation (The Young Foundation, 2012:18).

This grassroots aspect of social innovation is “localised” and “distributed” where, “the old model
of centralised command and control that developed in the period of mass production have been
replaced by distributed systems where innovation and initiative are dispersed to the periphery and
connected by networks.” (The Young Foundation 2012: 22). This concurs with Gupta’s (2016:
332) observation of the embedded and localised authenticity of grassroots innovators. Additional
common features of social innovation include “creating new roles and relationships” in an “open
and collaborative” manner (The Young Foundation 2012: 21–22). Here technology plays a
central role in connecting people together who have similar interests without the need for
physical connection. In terms of collaboration, social innovations “are developed ‘with’ and ‘by’
users and not delivered ‘to’ and ‘for’ them.” (The Young Foundation 2012: 22) – such an aspect
finds many commonalties with participatory design and development. Finally, in returning to the
core development theory in this thesis, many of the above aspects of social innovation will
develop peoples’ capabilities:
Many social innovations explicitly aim to develop the capabilities of beneficiaries
enabling them to meet their needs over the longer term. This capability approach
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highlights human agency and advocates participation; it conceptualises people as
active, creative, and able to act on behalf of their aspirations. In this sense, the
capabilities approach is based on the notion that people are in control of their own
lives and the source of their own solutions. This is in marked distinction to
approaches which parachute in solutions from the ‘outside’. It also challenges
relationships of power; which is important in terms of social innovation. Examples
include participatory approaches to development pioneered by Robert Chambers as
well as initiatives such as the Barefoot College. This is closely linked with asset-based
approaches… which focus on the skills, talents and resources that communities have
at their disposal. (The Young Foundation 2012: 23)
This articulation between social innovation and capabilities helps to confirm that the aim of
exploring socio-technical systems through activity system mapping with a capabilities lens is not
out of kilter with contemporary innovation discourse. The social aspects of the participant
farmers’ activity systems will therefore be key areas of exploration in order to identify
innovations.
In the last subheadings, I have described a multitude of concepts that both theoretically and
practically explore the phenomenon of people changing ‘fixed’ technologies (both physical and
social) to better suit their needs. Adaptation, re-invention and modification, creative
appropriation, grassroots innovation and social innovation all provide good conceptual positions
from which to now explore literature on the actual process that individuals follow when changing
or innovating technology.

4.1.3

User-Innovators and the Problem-Solving Process

All forms of innovation are some form of problem-solving utilising a person’s creativity to
change a current situation or technology into something that better suits their needs. Eric von
Hippel, economist and professor at MIT Sloan School of Management, is most known for his
work into user innovation. With reference to the work of psychologist Jonathan Baron (1988)
and innovation scholar Stefan Thomke (2003), von Hippel (2006: 63) explores how “the nature
of problem solving shows it to consist of trial and error, directed by some amount of insight as to
the direction in which the solution might lie.” Von Hippel (2006: 63) describes this as a fourphase iterative cycle:
Problem solvers first conceive of a problem and a related solution based on their
best knowledge and insight. Next, they build a physical or virtual prototype of both
the possible solution they and envisioned and the intended use environment. Third,
they run the experiment – that is, they operate their prototypes solution and see what
happens. Fourth and finally, they analyze the result to understand what happened in
the trial and to assess the “error information” they gained.
Such a description seems particularly focused on the prototype, without much consideration for
the complex socio-technical embedding of an individual’s problem-solving process. Although
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reference is made to exogenous information, how this is integrated into the individual’s problemsolving process is not clearly articulated. Von Hippel (2006: 63) does, however, explain that it is
in the error information that the problem solver acquires new information and learns about
aspects of the experiment that were not originally predicted, and is then able to repeat the
process.

Figure 7 The trial-and-error cycle of product development (von Hippel 2006:64)

Von Hippel’s (2006: 63) trial-and-error cycle is illustrated in Figure 7, due to its focus on
prototyping, most of the stages of this cycle can be found in literature on design process models
that generally consist of various sequential moments of understanding, ideation and resolution
(IDEO.org 2015; Fenn & Hobbs 2013; Cross 2011; IDEO 2011). A clear oversight of von
Hippel’s cycle, particularly with regards to grassroots and social innovation, is that it makes out
that the product developer is an autonomous individual with little consideration for their broader
social embedding. Furthermore, although many of these models define a series of separate steps,
with reference to the making of a hand axe anthropologist Tim Ingold (2013: 45) argues that,
… the process of making is not so much an assembly as a procession, not a building up
from discrete parts into a hierarchically organised totality but a carrying on – a
passage along a path in which every step grows from the one before and into the one
following, on an itinerary which always overshoots its destinations…. Adopt[ing] as
useful distinction from Deleuze and Guattari (2004: 410), this is not an iteration of
steps but an itineration: making is a journey… And the essential characteristic of this
activity is not that it is concatenated but that it flows.
Concurring with Ingold’s description of a making journey, Berkun (2010: 35–52) also argues that
a defined method of innovation is a myth. Berkun (2010: 10) makes reference to psychologist
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Mihaly Csikszentmihalyi’s (2002, 2013) state of “flow” as a more accurate portrayal of the
innovation process.
At this point in this study, the exact divisions and structure of the innovation process or cycle,
are not as important as the fact that innovation is a form of technological change. Also, the
process of the farmer’s innovation themselves was expected to become clearer through my direct
engagement with them. What is relevant is that von Hippel (2006: 65) noted that his trial-anderror cycle can be used to define the problem-solving process of both informal and formal
product development. The formal process was most likely to be followed by a manufacturer or
designer through lab-based experiments; the informal process most likely to be followed by userinnovators11 or any other of the terms used to describe grassroots innovators – in the case of this
thesis the farmers themselves. Of particular relevance to this study Von Hippel (2006: 66–67)
notes that user-innovators,
… have better information about their needs and their use context than will
manufacturers. After all, they create and live in that type of information in full
fidelity!
This ultimately results in more endogenous and appropriate technology innovation. Of interest to
understanding why user-innovation is particularly powerful are the issues that product developers
(designers and manufactures) face in getting sufficient contextually relevant information from
users – this von Hippel (2006: 66) described as “information stickiness”. Such stickiness arises
for a range of reasons including: where the attributes of the information make it difficult to
access (for example, tacit knowledge); the information is costly to access from the owner (for
example, the time it takes to gain knowledge built over years of apprenticeship); access to
information is hindered purely based on its volume and the “absorptive capacity” of a
manufacturer/designer; issues defining what information is or is not potentially relevant; and that
the information required may be contingent on the product development process itself (von
Hippel 2006: 66–72). This stickiness entails “information asymmetries” that are not easily
overcome and result in manufacturers or designers developing products that “draw heavily on the
types of solution information in which they specialise” (von Hippel 2006: 70). Although many
participatory design methods attempt to overcome such asymmetries (such as IDEO.org’s design
kit (2015)) Riggs and von Hippel (1994) compared innovations of scientific instruments by both
users and manufacturers finding that user-innovations were much more likely to result in “new
functional capability”, in other words enable the instruments to do new things, and manufacturer

11

A user is someone who will “benefit from using a product or service”, a manufacturer will “benefit from selling a
product or service” (von Hippel 2006:3). A user-innovator is therefore an individual who identifies a context specific
need he/she has and takes it upon themselves to develop a product or service to meet that need.
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innovations were more likely to result in products that do the same thing but with “convenience
or reliability improvement”. Ogawa (1998) had a similar finding in his exploration of
collaborative product development, where more needs intensive tasks were undertaken by users,
and more solution intensive tasks were undertaken by manufacturers/designers. Such an
exploration of user innovators finds much similarity with Gupta’s (2016: 332) description of the
“authenticity” of grassroots innovators.
From a development perspective, user-innovators’ deep understanding of their personal needs
and contexts results in what von Hippel (2006: 72–74) describes as “users’ low-cost innovation
niches”. Von Hippel’s innovation niche is very similar to Gibson’s (1986: 128–129) “ecological
niche” – a form of affordance that allowed humans and animals to evolve into. Von Hippel
(2006: 74) explains that user-innovators tend to originate innovations that fill innovation niches
from “personal needs they had frequently experienced…us[ing] solution information they already had, rather
than learning new solution information…” The costs of such user-innovations are low due to the
information already possessed by the user. However, in further argument against Roberts’ (2007)
position that innovation must be commercial, if the “user decides to stray outside his chosen
activity in order to develop innovations of interest to others with needs that are different from
his own, the cost properly assignable to the innovation will rise” (von Hippel 2006: 75). Such cost
increases are ultimately what manufacturers/designers have to contend with.
Of particular relevance to understanding the characteristics of user-innovators, von Hippel (2006:
74) describes many of them as “lead users” who are “generally expert in the field or activity
giving rise to their needs”, hence it would be expected that this study would find more
experienced urban farmers innovating technology to better suit their purposes. Pamela Morisson
et al (2004: 351) defined two characteristics of lead-users:
(1) they face needs that will be general in a marketplace – but face them months or
years before the bulk of that marketplace encounters them and; (2) they are
positioned to benefit significantly by obtaining a solution to those needs. It has also
been argued that lead users were more likely than others to innovate (i.e., develop
new products) when the product or service they needed was not yet available on the
marketplace.
Again, such characteristics would be expected to repeat in the individual urban farmers in this
study. Furthermore, Morrison et al’s study identified that lead-users play an important role in the
diffusion of innovations. This aligns the lead-user well with Rogers’ (2003: 281) “innovator”
adopter categorization (Fig. 8).
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Figure 8 Adopter categorisation on the basis of innovativeness (Rogers 2003:281)

Although the clearly articulated bell-shared curve is problematic, how Rogers presents his
adopter categories is not relevant to this thesis, however, his description of innovators is:
Venturesomeness is almost an obsession with innovators. Their interest in new ideas
leads them out of a local circle of peer networks and into more cosmopolite social
relationships. Communication patterns and friendships among a clique of innovators
are common, even though these individuals may be quite geographically distanced.
Being an innovator has several prerequisites. Control of substantial financial
resources is helpful in absorbing the possible losses from an unprofitable innovation.
The ability to understand and apply complex technical knowledge is also needed. The
innovator must be able to cope with a high degree of uncertainty about an
innovation at the time he or she adopts.
The salient value of the innovator is venturesomeness, due to a desire for the rash,
the daring, and the risky. The innovator must also be willing to accept an occasional
setback when a new idea proves unsuccessful, as inevitably happens. While an
innovator may not be respected by other members of a local system, the innovator
plays an important role in the diffusion process: that of launching the new idea in the
system by importing the innovation from outside of the system’s boundaries. Thus,
the innovator plays a gatekeeping role in the flow of new ideas into a system. (Rogers
2003: 282–283)
Such a descriptive portrayal of innovator venturesomeness provides a further set of
characteristics to explore within the sample group of urban farmers in this study.
Based on our understanding of the recursive nature of technology, this section of the exploration
of innovation has provided a diverse overview of how ‘fixed’ technologies are altered through
adaptation / re-intention / modification / creative appropriation / and ultimately grassroots
innovation. I have explored the trial-and-error process of user-innovators, and how such situated
change is significantly more appropriate in terms of suitability, cost and sustainability than
externally driven technology development processes. Furthermore, I have begun to paint a
picture of the characteristics of grassroots innovators. The grassroots innovators in this study are
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farmers, and hence we narrow our focus to literature that specifically documents innovation and
experimentation undertaken by farmers.
4.1.4

Farmer Innovation and Experimentation

Farmer innovation and experimentation are broad categories that are applied to research that has
been undertaken to explore the innovative and experimental practices of farmers, generally in the
‘developing’ world. Most of these studies stem either from diffusion research or from the
participatory technology innovation movements that sprung up in the 1970s as a direct reaction
to ill-considered and inappropriate technology transfer. Some of the participatory technology
innovation approaches will be briefly explored within the innovation systems sub-heading, but it
is important to note that most of the research into farmer innovation and experimentation only
exists due to the academic endeavours of people who were external to the farming communities
they were studying. The bias that this introduces ultimately also applies to this study with me as
an outsider, in a multitude of ways in the complex South African context, to the urban farmers I
was studying. With this in mind, Paul Richards (1985), in his book Indigenous Agriculture Revolution,
demonstrates through multiple case studies that many of the most successful innovations in
food-crop production in the 20th Century had indigenous roots. Of crucial benefit to the aims of
this thesis, Richards (1985: 194) highlighted that, “there should be less emphasis on ‘teaching’
farmers how to farm and supplying ‘improved’ inputs, and more emphasis on how to foster and
support local adaptation and inventiveness.” Richards (1985: 14), does not exclude the benefit of
outside input or research, but rather proposes a more thorough understand of local knowledge
and skills to answer local problems. This sub-chapter will thus review a selection of studies that
explore the reasons behind farmer experimentation.
Farmer experimentation and innovation has been extensively documented in literature (Reij &
Waters-Bayer 2001; Chambers et al. 1989; Richards 1985; Biggs 1980; Johnson 1972). However,
there are only a few studies that actively look at the underlying reasons that farmers innovate and
what process they follow. Underlying Rogers (2003: 282) characterisation of venturesome
innovators, in 1961 Rogers undertook a study of Ohio farmers, with particular focus on the
characteristics of the agricultural innovators (1961). He found that, “innovators were
characterized by greater cosmopoliteness12, higher education and larger-sized farms” (Rogers
2003: 95). In 1962 Paul J. Deutschmann and Orlando Fals Borda undertook a similar study of
Colombian farmers, which bore striking similarities (1962). These three characterisations,
ultimately identify farmer innovators as having good social networks, which supports a systemic

12

Rogers’ (2003: 290) defines cosmopoliteness as “the degree to which an individual is orientated outside a social
system.”
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approach to technology innovation; higher education, which although not clarified by Rogers or
Deutschmann and Fals, one would assume more broadly includes von Hippel’s (2006: 74)
description of lead-users having significant experience; and larger-sized farms which would more
broadly be understood as access to resources to allow the opportunity for innovation (Rogers
2003: 282–283).
More recently, agricultural geographer Flemming Nielsen (2001) undertook an etic study in
Kenya and Tanzania exploring “why farmers innovate and why they don’t innovate more.”
Nielsen (2001) noted that in order to undertake such a study, a good definition of innovation was
required. With strong similarities to Rogers (2003: 12) definition, Nielsen (2001: 94)
proposed that,
An innovation is something new. For example, it can be a new maize variety,
composting, use of new tools, line planting instead of broadcasting or a new
combination of crops. Some innovations come from outside, like chemical fertilizers,
while others are developed by farmers themselves, like herbicide made from local
plants. We are interested in both innovations you have made yourself and
innovations that you got from elsewhere. We also call it an innovation if you try new
planting times or change the spacing of crops compared to what you used to do. So
an innovation is anything new you are doing in your farm.
Such a definition where ‘newness’ need not be objective, but rather is a result of anything new for
the individual farmer that arises from their trial-and-error process inspired in the way that
technology innovation was defined for the farmers in this doctoral research study (See, Annexure
IV). In his study Nielsen (2001: 100) found that there was no statistically significant difference in
innovation based on gender. As per Rogers’ (1961) first study, he was expecting to find a link
between innovativeness and farm size, since “owners of big farms are often rich, have access to
more resources, including information, and can better afford failed experiments” (Nielsen 2001:
100). However, no correlation was found in Nielsen’s study. He did however find a correlation
between innovativeness and off-farm work, which although reducing time for farming, provided
farmers with more access to information and resources than full-time farmers (Nielsen 2001:
100). Regarding age, levels of innovation were found to be lower with older household heads, but
only from late 60s onwards, the peak was found in the age bracket of 35-40 (Nielsen 2001: 101).
The most controversial of Nielsen’s findings was the link between ethnic group and
innovativeness. His study consisted of two ethnic groups in Western Kenya the Luo and Luhya.
It was found a cultural system of discouraging younger family members from doing something
not previously undertaken by older brothers or relatives greatly hindered the innovativeness of
Luo farmers (Nielsen 2001: 101). Additionally, “Many Luo farmers told how they consider
farming to be a last option of which they were not very proud.” (Nielsen 2001: 102). Institutional
systems (Acemoglu & Robinson 2012) or more clearly aligned to this study, social rules
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(Engeström 1987), clearly underlie innovation activities. Due to the diversity of participants in
this Doctoral study, similar findings were not expected, however it was expected that other social
rules would impact the farmers technology innovation activities.
An earlier study by participatory technology development organisation World Neighbours
wanted to know if forms of experimentation pre-existed in Malian farming communities, as a
means of ensuring the long-term sustainability of their own interventions (Stolzenbach 1994). In
1991, they requested Arthur Stolzenbach, from the Department of Communication and
Innovation studies at the Agricultural University in Wageningen, to explore how farmers learn
through improvisation in Sanando, a semi-arid region in Mali that had received relatively little
attention from development institutes (Stolzenbach 1993, 1994). In Mali the farmers’ described
experimentation as shifleli, when asked by Stolzenbach (1993: 28) what it meant to them the
recurrent descriptions were:
… close observation, show or prove something to others, check what others say. The
most important criterion for them is that it works in real-life practical situations. The
range of themes was broad, mostly based on an appreciation of changing situations
and opportunities.
The majority of farmer experiments documented in Stolzenbach’s study consisted of crop
experimentation. He used the term “adaptive rationality”13 (Stolzenbach 1994: 155) to describe
the process that farmers followed in their experimentation. Ulrich Nitsch (1991: 101) defined
adaptive

rationality as

a

“continuous

interaction

among

visions,

experiences

and

experimentation.” Stolzenbach (1994: 155) explained that adaptive rationality was necessary in
the running of a farm, since a farmer needed “the ability to handle a multitude of biological,
technical, economic and social factors in a changing and largely unpredictable environment” –
such a description identifies clear overlaps with the various aspects of activity system modelling.
Stolzenbach (1994: 155) goes on to define three types of experiments undertaken by farmers,
namely those that are exploratory, hypothesis-testing or move-testing14(Stolzenbach 1994: 155).
This experimentation is a constant process undertaken in the farming and therefore
experimenting should be considered “as a continuous and innovative element in the craft of
farming” (Stolzenbach 1994: 155). Stolzenbach (1994: 155–157) referred to Donald Schön (1983)
to explain how farmers’ experiments build their tacit knowledge through a process of “reflectionin-action”. Although such a way of describing experimentation highlights the inseparability of
theory and practice, like von Hippel’s trial and error cycle, it too does not take into account the
impact of wider social relations.
13

This is in contrast to the formal rationality employed by scientists.
A move-testing experiment is where the farmer grows plants in different locations on his/her farm, Stolzenbach
(1994: 155) defined such experiments as a “desired change in the environment itself.”
14
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In his book on experimentation, Harvard Business School Professor, Stefan Thomke (2003: 2)
notes that the importance of the experimentation process is to learn what works and what does
not, with both outcomes being just as important for innovation. He further highlights how
experimentation can unlock the potential of technology for innovation, but that real-world
experiments, as farmers undertake, are far more complex than in lab environments:
In the ideal experiment, managers, and engineers separate an independent variable
(the “cause”) and a dependent variable (the “effect”) and then manipulate the former
to observe changes in the latter. The manipulation, followed by careful observation
and analysis, then gives rise to learning about relationships between causes and effect,
which ideally can be applied to or tested in other settings. In real-world
experimentation, environments are constantly changing, linkages between variables
are complex and poorly understood, and often variables are uncertain or unknown
themselves. The result is iteration: Innovators make progress through iterative
experimentation that is guided by some insight where a solution might lie. In fact, all
experimentation involves iteration sooner or later. (Thomke 2003: 6)
Although Thomke’s work is targeted at business, such an understanding of experimentation is
not only limited to scientists, engineers or designers, echoing Richards (1985), Zainul Abedin and
Fazul Haque (1991: 161) note that, “In their innovations, farmers are often ahead of scientists.”
As an example, of advanced farmer innovation, a recent working group of farmers, engineers and
manufacturers met at the 2011 Young Farmers Conference at the Stone Barns Center for Food
and Agriculture in New York. They had been actively developing, advocating for and distributing
what they describe as “Slow Tools” (Stone Barns Center for Food & Agriculture 2012). A
member of the group, design engineer, Barry Griffin highlighted that,
Nearly all of the tractors and their implements used by small farmers disappeared
during the rise of the current global industrial farming system, beginning in the
1960s…The re-emergence of small-scale farming has created a need for small
tractors and other tools and implements capable of performing traditional and newer
farming tasks more efficiently and ergonomically. (Stone Barns Center for Food &
Agriculture 2012)
The group noted that small-scale farm equipment and tools did not exist in the market, greatly
hindering the efforts of small-scale farmers (Stone Barns Center for Food & Agriculture 2012).
So, in 2011 Slow Tools began with a list of 34 tools they considered needed development.
Although the list of tools has changed over time, most of their completed projects focused on
“electric power equipment, cultivating tools, washing/packing equipment, structures
(greenhouse/tunnels/coops) and energy systems (O2 compost radiant heating, AD systems)”
(Yuan 2016). Their approach to the design of the equipment aligned with many of the tenants of
appropriate technology (Smillie 2000: 91–92), resulting in, “appropriately scaled, lightweight,
affordable and open-source tools for small scale farmers... that produced little waste, cut down
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on labor/time and cost even less” (Yuan 2016). The DIY wire weeder shown seen in Figure 9
below is an example of such a tool, appropriately conceived through a partnership between
farmers, engineers and manufactures.

Figure 9 DIY prototypes of ergonomic wire weeders at the Slow Tools Summit (Yuan 2016)

At the opening of the Slow Tools Summit in 2016, Jack Algiere highlighted the importance of
their endeavours: “Some of the things that have been innovated have really changed the systems
we’re working in and made it a lot more efficient, comfortable for our bodies, and as I’d like to
say, a little more intimate by getting us back into the soil and not so disassociated on top of the
machines.”(In, Yuan 2016). Such an approach to localised innovation with farmers in partnership
with other key stakeholders in agricultural technology innovation is exactly the kind of innovation
system that needs wider institutional support.
In summary, in this sub-chapter we have explored a range of literature focused on farmer
innovation and experimentation. Further farmer specific characteristics of cosmopoliteness,
education or experience, farm size or access to resources and age were identified for farmer
innovation. The complexity of farmer experimentation was noted, with significant importance
placed on practical feedback towards success. Considering that 84% of all farms are small-scale
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(Lowder, Skoet & Raney 2016), even if they do only produce an estimated 28-31% of food
(Ricciardi, Ramankutty, Mehrabi, Jarvis & Chookolingo 2018), it is surprising to note how limited
the literature is that documents grassroots farmer innovation. This is thus a gap this thesis will be
helping to fill. Some of the reasons for this gap will become clearer as I move into the next subheading which will explore innovation systems, and where possible, with specific reference to
agriculture.
4.1.5

Innovation Systems

Both development and technology have to be considered systemically. Activity Theory helps to
map human activity systems with technology playing a key mediatory role, the Capabilities
Approach provides another layer of understanding in terms of activity systems’ impact on
individual human development. It is therefore important to similarly consider innovation
systemically. With significant evidence that we are in the midst of an ecological crisis (SEI et al.
2019; IPCC 2018), such a systemic position does not only include human and technological
aspects – socio-technical and ecological systems need to be considered holistically (Ceschin &
Gaziulusoy 2020: 162–164). Key to our continuation as a species is innovative thinking and
action, however in order to do this,
Two fundamental shifts in perspective are essential: recognising innovation as a
process with shared social purpose, not merely economic drivers; and understanding
it not as a one-way process of scientific or technological progress, but as a negotiated
political process of choice between multiple pathways. (Friends of the Earth 2015:
56)
An important area of focus for such a shift at the socio-technical-ecological nexus, and of core
relevance to this thesis, is the agricultural innovation system. However as noted in the
introduction to this chapter, currently much of the South African innovation space is taken up by
more traditional innovation pathways with those who are not part of the knowledge economy
undervalued for their localised, and in many cases low-impact, expertise (De la Rey 2015; Letty,
Shezi & Mudhara 2012; Waters-Bayer, van Veldhuizen, Wongtschowski & Wettasinha 2009).
Seminal sustainable development academic and practitioner, Calestous Juma (2015) also noted
that in Africa,
The use of emerging technology and indigenous knowledge to promote sustainable
agriculture will require adjustments to existing institutions. New approaches will need
to be adopted to promote close interactions between government, business, farmers,
academia, and civil society. (Juma 2015: 83)
In the foreword to Innovation Africa: Enriching Farmers’ Livelihoods, Peter Matlon (2009: xv)
described the evolution of different approaches used in African agricultural technology
innovation:
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The limited success of conventional research and development approaches in
transforming African agriculture has led to a series of conceptual and methodological
innovations throughout the last 40 years. Production systems approaches gave way to
farming systems research, which in turn yielded to new participatory and farmer-first
approaches, and then to broader livelihoods and knowledge systems approaches at
household, community and meso levels. Each step in the uneven evolution expanded
the unit of analysis and intervention, ‘dynamized’ the framework by acknowledging
the non-linear and iterative nature of change processes, and introduced a larger scale
and set of economic, socio-cultural, institutional and political factors to
understanding and directing the drivers of technological change. Perhaps the most
current and complete expression of this evolution is the innovation systems
approach.
Simply put, an innovation system is a holistic set of policies and stakeholders which supports the
identification, generation and diffusion of technologies. The innovation systems approach has its
historical roots in Friedrich List’s (1841) National Systems of Political Economy, but currently is more
commonly termed the National System of Innovation (NSI) a, “… network of institutions in the
public and private sectors whose activities and interactions initiate, import, modify and diffuse
new technologies.” (Freeman 1987: 1). More recently and accommodating a wider scope, the
World Bank states that,
An innovation system can be defined as a network of organizations, enterprises, and
individuals focused on bringing new products, new processes, and new forms of
organization into social and economic use, together with the institutions and policies
that affect their behavior and performance. The innovation systems concept embraces not only
the science suppliers but also the totality and interaction of actors involved in innovation. It extends
beyond the creation of knowledge to encompass the factors affecting demand for
and use of knowledge in novel and useful ways. (World Bank 2007: xiv)
Innovation systems in agriculture extend beyond artefacts themselves, rather highlighting the
importance of the networks of public and private institutions which support technological and
information exchange between stakeholders (Matlon 2009: xvi). This is required to ensure the
entire value chain of the product, service or process are engaged for scaling into intended
markets (Matlon 2009: xvi). Successful innovation systems require an understanding of existing
institutional and policy environments whilst at the same time trying to engage with stakeholders
to reduce complexity and bureaucracy in the process (Matlon 2009: xv–xvii). “…real innovation
emerges by encouraging creativity, taking advantage of unexpected opportunities and exploiting
serendipity” (Matlon 2009: xvii). Matlon (2009: xvii) notes that many attempts of implementing
an innovation systems approach “…are over-engineered and include multiple layers of
bureaucracy, [leading to] a greater risk of stifling real discovery.” He further highlights that a
significant change is required in current innovation systems approaches in order to,
… establish greater synergy between ‘modern’ scientists and those who promote
indigenous innovation. One can observe a counter-productive and sometime
ideologically based tension between the two camps. There is an urgent need for
further evolution in the mind-sets and institutional cultures of both. Too often these
are viewed as competing rather than complementary approaches, whereas the
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greatest gains are possibly only when the two scientific approaches combine to create
new opportunities and cross-fertilize the thinking of the other. (Matlon 2009: xvi)
Returning to the South African National System of Innovation (NSI) as introduced in the
introduction of this chapter, it has two goals, the first to improve “quality of life” and the second
is to improve “growth and wealth creation” (Department of Science and Technology 2002: 19).
However, on review in 2012, it was found that most innovation activities were “illusive”,
“fragmented”, “siloed” and only focused on taking place with the second aim (Department of
Science and Technology 2012). In March 2019, the South African Department of Science and
Technology launched a White Paper on Science, Technology and Innovation focused on “enabling
inclusive and sustainable South African development in a changing world.” (Department of
Science and Technology 2019a), which has been adopted by cabinet. Key aspects of this updated
approach to South African innovation were to overcome many of the issues identified in 2002,
but also foci that are of relevance to this study which include: “developing local innovation
systems”, “supporting social and grassroots innovation:, and “developing human capabilities”
(Department of Science and Technology 2019a: iii). The policy document explains the benefits of
more diversified innovation systems, but like much South African policy, lacks the details for
how this will be undertaken. In the July 2019 South African Science, Technology and Innovations
Indicators Report (Department of Science and Technology 2019b), I found that although the report
highlights South Africa’s growing inequality, many of the reported indicators continue to follow
traditional innovation indices such as funding, R&D, Doctoral qualifications, patents and
academic publications. There is a hint to “innovation for inclusiveness and social impact” but not
in the positive with South Africa’s regression in the Human Development Index and Social
Progress Ranking in comparison to 2016-2017 (Department of Science and Technology 2019b: 6,
50–52). The report’s agriculture indicator makes no reference to small-scale or urban agriculture
(Department of Science and Technology 2019b: 15). Although mention is made of the water,
energy and nutrition security complex (Department of Science and Technology 2019b: 60–66),
this is again with reference to water quality, plant breeders rights, GMO crops and large-scale
energy production. It is clear that the white paper and the review do not quite match intention
with on the ground practice, this is thus a continuation of problems highlighted with the earlier
policy. However, it must be acknowledged that the implementation of the current white paper
will need time to see practical result.
Feenberg (1999: 224) believes that user participation is the new frontier of technology, but also
notes that dialogues to democratise the innovation process are fraught with “technical
micropolitics” (1999: 120–125). Despite this, it does seem that some international governments
are beginning to realise the importance of “innovation democracy” and how, “innovation is not
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so much a race to optimize a single pathway, but a collaborative process for exploring diverse
alternatives.” (Stirling 2014: 49). Adrian Smith and Andy Stirling explore this concept further
though their working paper on Grassroots Innovation and Democracy (Smith & Stirling 2016).
Although many grassroots innovations take place outside of traditional innovation systems, Smith
and Stirling (2016: 12–19) highlight that grassroots innovation encourages more democratic
innovation practices, supports civic action towards wider democracy, promotes more
empowering socio-technical systems that challenge existing socio-technical control, and is more
diverse and hence more representative. The outcomes from grassroots innovation activities are
therefore, “novel bottom–up solutions for sustainable development; solutions that respond to the
local situation and the interests and values of the communities involved.” (Seyfang & Smith 2007:
585).
Noting how local innovations are “one of Africa’s least recognized assets,” Juma (2015: 210)
describes the work of Anil Gupta and Indian government innovation systems can support both
bottom-up and top-down innovation pathways:
For more than 20 years, India’s Honey Bee Network and Society for Research and
Initiatives for Sustainable Technologies and Institutions [STIST] have been scouting
for innovations developed by artisans, children, farmers, women, and other
community actors. They have built a database of more than 10,000 innovations.
To further the work, India’s Department of Science and Technology created the
National Innovation Foundation (NIF) in 2000. Its aim is “providing institutional
support in scouting, spawning, sustaining and scaling up grassroots green innovations
and helping their transition to self supporting activities.” NIF has so far filed over
250 patent applications for the ideas in India, of which 35 have been granted.
Another seven applications have been filed in the United States, of which four have
been granted.
To facilitate the commercialization and wider application of the innovations, NIF
works with institutions such as the Grassroots Innovations Augmentation Network,
which serves as a business incubator. Some of the objectives of the Honey Bee
Network later became part of the work of the Indian Prime Minister’s National
Innovation Council. (Juma 2015: 210)
A significant amount of this well-articulated Indian innovation system that actively supports
grassroots innovation at its core, arose from the vision of Gupta, already introduced in the subheading on grassroots innovation. An extensive documentation of his thinking and journey is
found in his recent book Grassroots Innovation: Minds on the Margin are not Marginal Minds Most
(Gupta 2016). The South African government seems aware of the work undertaken by NIF in
India since its head, Vipin Kumar was invited to South Africa with a delegation of local
innovators for a Grassroots Innovation Workshop organised by the Department of Science and
Technology in Pretoria on the 6 July 2016, which I attended. It would seem that this workshop
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had an influence in the expanded inclusion of grassroots innovation in the Departments’ recent
white paper (2019a) – only time will tell if what is written on paper plays out in practice.
A key aspect of the success of a more inclusive South African innovation system, particularly in
agriculture, will need to be underpinned by an understanding of the extensive history and
approaches to the collaborative development of technology towards social benefit, this includes:
Appropriate Technology (Schumacher 2011; Hazeltine & Bull 2003) and Human-centred Design
(IDEO.org 2015); and with particular relevance to agriculture: Participatory Research and
Peoples’ Science (Richards 1985), Farmer First (Scoones & Thompson 1994, 2009; Chambers et
al. 1989), Participatory Technology Development (Prain 2006; Haverkort et al. 1991) and MultiStakeholder Engagement (Hassan 2014; Dubbeling et al. 2010). All of these approaches and
methods, which I have explored and used in my own practice-based research (Campbell 2013a,
2017, 2019; Brown & Campbell 2017c; Campbell & Brand 2012), help to navigate the complex
power relationships between farmers/grassroots innovators, academia, civic organisations, and
the State in order to arrive at outcomes that are both endogenous and locally appropriate. At the
same time despite the complexity of navigating collaboration, outcomes that arise from such
methods are far more resilient and sustainable (Manzini 2015), whilst still allowing to scale for
wider economic benefit.
4.1.6

Innovation Summary

This chapter has explored a diverse range of literature to help situate innovation activities.
Innovation was defined as a process that builds on existing technology and where properly
supported, leads into commercial realisation. However, innovation was also argued as the highly
contextualised and resource sparse creative acts of marginalised farmers to develop their own
technologies. The individual characteristics of innovative African farmers were identified through
previous studies as a reference from which to explore the urban farmer participants in this study.
It was also acknowledged that innovation takes place in wider social relations, and these will need
to be considered for a fuller exploration of farmer technology innovation activities. Furthermore,
grassroots innovation activities were contextualised within wider National Systems of Innovation,
where it was found that their activities still largely remain ignored by traditional top-down
approaches to innovation management. Despite policies that acknowledge the role of grassroots
innovators, the South Africa National System of Innovation still seems to follow this dominant
paradigm. In contrast, the multipronged and integrated approach in the Indian NIF was shown as
an example of a National System of Innovation which has practically made significant strides in
democratising the innovation process.
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At this point in this thesis, the problem has been contextualised, design and development have
been explored as domains focused on bringing about appropriate change, and the potential for
technology innovation to further or hinder the capabilities of urban farmers has been established.
At this point I, therefore, return to the central research question and how this study was
theoretically grounded and practically undertaken whilst following a rigorous research design.

5 THEORETICAL FRAMEWORK AND METHODS
5.1 Theoretical Paradigm
As a designer, I could argue that the theoretical paradigm from which I approach the world is
designerly, or in a “design way” (Nelson & Stolterman 2012). However, since this thesis and
much of my thinking within it, is situated at the intersection of the discipline of Design and the
field of Development, that would be presumptuous. As explored above, design and development
are both domains that are inherently focused on bringing about tangible positive change. As a
designer working in the field of Development, this research project is predominantly about
making visible the innovative actions of small-scale farmers and the impact these actions have on
their capabilities. Understanding that policy change is fraught with political complexity, there is
also the hope that such a study will in time be a part of the discourse that leads to tangible
changes in the current South African National System of Innovation.
The paradigm for this research study needed to align with the theories and research methods
both in the field of Development Studies and the discipline of Design – it also needed to align
with my own intentions, as described above. Considering the perspective I took in the prior
exploration of the field of Development, the discipline of Design, technology and its
moralisation, innovation and in particular grassroots innovation, there is a golden thread that ties
them all together – they are all focused on bringing positive change into the world. Although
embedded in theory and disciplinary discourse, they, therefore, all inherently have practical
intentions. Furthermore, the focus of this study is on practical outcomes, the technological
innovations of a group of participant urban farmers. It is from these practical outcomes and the
deep exploration of their creation that I am postulating the impact such activities have on the
farmers’ capabilities. Such an approach echo’s in Pierce’s (1878) pragmatic maximum to,
Consider the practical effects of the objects of your conception. Then, your
conception of those effects is the whole of your conception of the object.
This position ultimately highlights the inseparability of theory and practice, rather presenting a
more systemic account of knowledge. Of importance, new knowledge is primarily relevant for its
use in practice. Such a concept holds well for both Development and Design, where practical
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change is core to many of the theoretical approaches to the domains, as Kvale (2002: 324) notes,
“to pragmatists truth is whatever assists us to take actions that produce the desired results.”
Other than this theory-practice relationship, key concepts from Deweyan (1910, 1916, 2005)
pragmatism found in the theoretical framework below are the interrelated concepts of emergence
and interaction, situation, inquiry, technology and experience, and transformation (Dalsgaard
2014). Emergence and interaction in pragmatism acknowledges that the world is never stationary
it is always in a state of change. Situation is found in many contemporary development and
design models that situate interventions in the context of those being designed for. Likewise,
many of the debates about inappropriate approaches to development and design are due to
misunderstandings and misinterpretations of context. Pragmatic inquiry is a “rejection of all
forms of absolutism and the regard for principles as working hypotheses that must produce
results in practice.” (Weaver 2018: 1287). Following on from the pragmatic maxim, Peirce’s
(1908) pragmatic model of inquiry is constructed of a cycle of abduction, induction and
deduction as a means to explain phenomena. Experience is a central concept of pragmatic
inquiry, with a rejection of the Cartesian separation of subjective experience from the objective
world (Weaver 2018: 1287). As has been discussed in the mediatory role that technology plays
between people and the world around us, and will be seen in Activity Theory below, pragmatists
also acknowledge the key role that technology plays in human experience (Dewey 2005;
McCarthy & Wright 2004). Finally, and as introduced at this sub-chapter, both design and
development have a transformative agenda. Pragmatism, embedded in human experience, is
particularly interested in the process of human development (Dewey 1916).
Kathryn Weaver (2018: 1288) succinctly explains that,
In terms of ontology and epistemology, pragmatism is not committed to any single
system of philosophy and reality. Reality is actively created as individuals act in the
world, and it is thus ever changing, based on human experience, and oriented toward
solving practical problems. Truth is what works at the time and not based on dualism
between reality independent of the mind (as with postpositivism and critical
paradigms) and within the mind (as with constructivist and deconstructivist
paradigms). Most pragmatists embrace a form of naturalism (the idea that philosophy
is not prior to science but continuous with it).
She also notes how the pragmatic inquiry is well aligned to Social Science:
Pragmatism emphasizes that research involves decisions about which goals are most
meaningful and which methods most suitable. Dewey opposed any use of force or
domination that could limit freedom of inquiry and possibilities for social justice with
other social groups. The compatibility of pragmatism with versions of
transformative, emancipatory, and participatory research can enable a more detailed
understanding of social conflicts. (Weaver 2018: 1288)
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David Morgan (2014) highlights the links between pragmatism and social justice, and Kelly and
Cordeiro (2020) also explore the benefits of pragmatism for Social Science research on complex
organisational processes. As a Doctoral study in the field of Development Studies that is focused
on the socio-technical embedding of technology innovation activities by urban farmers, the
pragmatic paradigm is methodologically well-suited to an exploration of action as a means to
generate new knowledge, recognise the interconnectedness between acting, knowing and
experience, and finally, an inquiry focused on an experiential process. I will now explore the
theoretical framework of Activity Theory in more detail, which will further highlight appropriate
alignments between the theory and this Doctoral study’s pragmatic orientation.

5.2 Theoretical Framework
The selection of a theoretical framework was chiefly guided by the need to provide insight into
the central research question: With a focus on capabilities, how and why have selected Johannesburg smallscale urban farmers innovated technology? Activity Theory (Engeström 1987) is particularly useful in
describing and analysing why, what, and how people act within a consistent conceptual
framework (Bødker 1990: 28) and was thus selected for this purpose (a justification for its choice
is further explored below). Although Activity Theory, and specifically activity system modelling,
has been extensively used in the Social Sciences, I found no examples of its use in the field of
Development Studies. Hence to add relevance to the field this study is located within, the
farmers’ technology innovation activities were additionally considered through a parallel lens, that
of the Capabilities Approach (Nussbaum 2011). As was explored in the introduction, the
Capabilities Approach has been used extensive as a theory that underpins contemporary
approaches to development. As will follow in more detail below, the central framework of
Activity Theory structured the exploration and analysis of why and how farmers innovated, and
the Capabilities Approach became a useful lens from which to explore the impact of the
technology innovation activities on the farmers. This chapter will begin with a historical and
theoretical exploration of Activity Theory, which will lead into Victor Kaptelinin and Bonnie
Nardi’s Activity Checklist and the operationalisation of Yrjö Engeström’s activity system model.
5.2.1

Activity Theory

Activity Theory proposes that in order to study subjects and objects the most effective manner to
do this is by studying the manifest activity between them (Leontiev 1978). It is also a framework
focused on “understanding the interactions that take place between individuals or networks in
order to achieve a goal.” (Murphy, Littlejohn & Rienties 2020: 113). Therefore, by studying how
people act, in this case innovate, we can arrive at a much more accurate understanding of a
person’s motivations and the operations undertaken in the act of innovating a technology.
“Broadly defined, Activity Theory is a philosophical and cross-disciplinary framework for
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studying different forms of human practices as development processes, both individual and social
levels interlinked at the same time.” (Kuutti 1995).
Activity Theory was originally introduced to the West in the late 1970s through the translated
works of the Soviet psychological activity theorists Aleksei Leontiev (1978), Lev Vygotsky (1978)
and the published collections of other Soviet activity theorists (Wertsch 1981). In 1993, Yrjö
Engeström called Activity Theory “the best kept secret of academia”. It was Engeström’s
enthusiasm for the theory that had much impact on its growing popularity, leading to it
eventually being adopted by a diverse range of academic domains as evidenced by its rapid
increase in citations (Roth & Lee 2007: 188)(Fig 10).

Figure 10 Four indicators of the increasing interest shown in Activity Theory over the past three decades
(Roth & Lee 2007: 188)

Although there have been criticisms that Activity Theory is not a unified theory due to the
multitude of academic voices involved in its conception (Holzman 2009), Annalisa Sannino,
Harry Daniels and Kris D. Gutiérrez (2009) argue that such perspectives try to accommodate too
much under a singular umbrella, which results in a loss of focus on activity, the core of Activity
Theory. Activity Theory is not overly rigid in its definition (Engeström 2008, 1999a: 20), but at
the same time is not a mixed collection of multiple theories. It is a monistic theory with a primary
focus on exploring activity as a unit of analysis; it therefore “provides both a theory of human
activity and a productive method for its study” (Sannino et al. 2009: 2). The origins of Activity
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Theory can be traced all the way back to Descartes and Aristotle, however it was mainly
influenced by Hegel and Marx prior to its more contemporary form emerging from the Russian
Revolution in 1917 (Blunden 2010). Activity Theory developed in Soviet Russia as a concept of
change, it “was a vehicle for the articulation of a critical and creative species of Marxism that
stood in a tense relation to the Marxist-Leninist orthodoxy of the Soviet establishment”
(Bakhurst 2009: 199). The Russian Revolution was a direct response to grave social inequalities
evident in Russia prior to 1917, the historic turmoil that preceded and continued after this event
were important factors in the initial concepts of Activity Theory (Sannino et al. 2009: 7–10).
Much of the initial work that founded Activity Theory was therefore based on studies of human
development in environments of inequality: Vygotsky focused on discovering ways to enable
children suffering from blindness, deafness and mental retardation to reach their full potential
(Luria 2005: 39). These roots of Activity Theory are generally unknown to most Anglo-American
readers leading to a level of neglect (Kuutti 1995), however Engeström (1999a) claims that
modern Activity Theory has transcended its origins to become both internationalised and
interdisciplinary, with its continued use in a multitude of disciplines (Al-Huneini, Walker &
Badger 2020; Engeström & Pyörälä 2020; Murphy et al. 2020).
Like pragmatism, Activity Theory is a practice-based theory where practice is the source of
knowledge, as evidenced by the activism and practice of the theory’s founders (Sannino et al.
2009: 7). Of particular relevance to this thesis, Minnis and John-Steiner (2001: 308) argue, “The
delineating factor [between activity theory and the dominant theories of Western psychology and
sociology] is that activity theory requires a systematic examination of change. This can be done by
provoking, facilitating and documenting change.” Activity Theory is therefore a particularly
useful theoretical lens in a qualitative case study since it provides a way of analysing and
understanding a phenomenon.
Activity Theory is well-suited as a framework for this study because it has been identified as
being well-suited to exploring technological innovation as opposed to other socio-technical
networked theories (Miettinen 1999); it has been used extensively in interaction design15 to
explore how people “act with technology” (Kaptelinin & Nardi 2006); it has recently been used
as an underlying theoretical framework to explore the development of artefact ecologies in an
urban organic food community in Aarhus, Denmark (Bødker, Korsgaard & Saad-Sulonen 2016)
and, it has been used to explore the collaborative learning of water conservation practices by
farmers in South Africa (Pesanayi & Weaver 2016). Activity Theory aligns well with the
15

Interaction design is defined as “the design of spaces for human communication and interaction” (Winograd
1996:15) with “interaction” being described as “acting-in-the-world” (Kaptelinin & Nardi 2006:32).
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Capabilities Approach in the sense that it is an asymmetrical theory of change that plays particular
attention to a subject (Sannino et al. 2009: 7–10). Subjects in the case of Activity Theory are
considered to be both able to “produce effects” and have an “ability and need to act” (Kaptelinin &
Nardi 2006: 33), hence possess agency. It is this emphasis on the need to act that sets Activity
Theory apart from similar theories such as Actor-Network Theory (ANT). Latour (1992b) argues
that ANT is a symmetrical network of both living and inanimate actors, whereas, although
Activity Theory acknowledges the role that technology plays in affecting peoples actions, focuses
on action from a human perspective within an embedded socio-technical system. Not only does
Activity Theory provide a framework to explore how people action their capabilities, but it is
relevant in its use in Social Science due to its embedding in the broader social system of action,
which includes “contextual rules”, “community” and “division of labour” (Engeström 1990),
each of these aspects of activity systems are explored below in more detail.
Engeström provides an extensive overview of the diverse psychological and philosophical
sources that informed Activity Theory in his 1987 book Learning by Expanding: An ActivityTheoretical Approach to Developmental Research. It is generally accepted in the West that there are three
stages of development of the theory. The first generation of Activity Theory was introduced by
Vygotsky as a concept of mediation (1962, 1978: 40, 1997: 79) in response to what he saw as gaps
in existing theories of stimulus-response behaviourism (Bakhurst 2009: 199) and the artificial
separation of mind and society, and mind and behaviour (Gay & Hembrooke 2004: 2). The
model focused on the individual with “the emphasis on meaning through action, the connection
between the individual and the social, and the role of mediating tools” (Gay & Hembrooke 2004:
2). Vygotsky (1982) proposed that humans very rarely directly engage with the world, they rather
created a wide array of artefacts to mediate this relationship. Vygotsky (1982) included both
technical tools, which enabled people to affect things (like spades), and psychological tools,
which were signs to enable people to affect themselves or others (such as maps).

Figure 11 Vygotsky's model of mediation (adapted from Vygotsky 1982)
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Vygotsky’s model of mediation (Fig. 11) reflects a simple association of a natural mental function
in the brain between two stimuli “A-B”. However, when a memory transforms into a higher
mental function, mediated by culturally developed means, this association is replaced with an
instrumental act, which consists of “A-X” and “X-B” (Vygotsky 1982). Engeström (1999b)
depicted this first-generation activity model as Figure 12 below.

Figure 12 First generation activity model (adapted from Engeström 1999b)

The second-generation activity model emerges from the work of Aleksei Leontiev, Vygotsky’s
student.
Leontiev distinguishes between “action” and “activity”. An action is conducted by an
individual or group to fulfil some “goal”. An activity, in contrast, is undertaken by a
community (deploying a division of labour, and various means of production) and it
has an “object” and a “motive”. Both action and activity are contrasted with
“operations”, which are habituated behaviours provoked by certain conditions.
(Bakhurst 2009: 199–200)
Thus, the second-generation activity model is central to this study since it is the one that
describes an activity system; a system where, as Engeström (1999a: 29) proposes, artefacts are
studied “as integral and inseparable components of human functioning” in relation to other
components of the system (See, Figure 13). The top triangle in Figure 13 ultimately reproduces
Vygotsky’s (1982) model of mediation with action undertaken by people (subject/s), towards the
solution of a problem (object), mediated by tools, or of more relevance to this thesis, technology,
in order to achieve the goal (outcome). In accordance with Leontiev’s (1981) position, the lower
three triangles were introduced by Engeström in 1987 to highlight how the activity of the subject
is influenced by cultural and socio-historical factors16 including conventions (rules), social
organisation (division of labour), and the context of the subject’s broader society (community). The
additional intersecting arrows indicate additional possible reciprocal relationships or

16

Hence Activity Theory in many cases being described as Cultural-Historical Activity Theory or CHAT.
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contradictions between all the elements of the activity system (these will be explored further
below in the operationalisation of Engeström’s activity system model).

Figure 13 Second generation activity model, the structure of a human activity system (adapted from
Engeström 1987: 78)

The third-generation activity model explores the interaction of two or more activity systems
(Engeström 1996, 2008) (Fig. 14). This model highlights the multitude of perspectives,
viewpoints and in/congruencies that may result from such interacting activity systems and their
resultant object/s (Bakhurst 2009; Engeström 1996, 2001, 2008). The third-generation activity
model was an important consideration in this study since, as was identified in the literature above,
grassroots innovation has a distinct collaborative and social nature. Although this study was
focused on the activity systems of individual farmers, and hence each of the activity systems we
explored through the 2nd generation model, I had to remain aware of the fact that other farmers’,
NGOs’, government’s etc. activity systems would also impact on the farmers’ technology
innovation activity systems.

Figure 14 Third-generation Activity Theory model, the interaction of multiple activity systems (Adapted
from Engeström 2008: 4 & Bakhurst 2009: 201).

5.2.1.1

Basic Principles of Leontiev’s 2nd Generation Activity Theory Model

Victor Kaptelinin and Bonnie Nardi (2006, 2012, 2018) build on Wertsch (1981) to identify a
series of basic concepts and principles of Leontiev’s Activity Theory model leading into an
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Activity Checklist to guide the exploration of an activity system. Kaptelini and Nardi’s five basic
principles of Activity Theory are object-orientedness, hierarchical structure of activity,
internalization and externalization, mediation and development, are explored below:
5.2.1.1.1 Object-Orientedness.
Core to Activity Theory is the notion that subjects have a need-based agency and that needs
motivate a subject to act towards a particular object (Kaptelinin & Nardi 2012: 12). In this
process subjects express themselves in activities, but are also developed by the activity itself
(Rubinshtein 1989). For example, while a farmer’s ability to grow crops determines how
successful he/she will be at harvest time, it is also true that over time in growing crops the farmer
will become more skilled in farming and will be more likely to have successful harvests.
Similar to Paul Dourish’s (2001) notion of “intentionality” in phenomenology17, the principle of
object-orientedness in Activity Theory highlights that all human activities are directed towards
objects18 and activities are therefore differentiated from one another by their objects.
Objects motivate and direct activities, around them activities are coordinated, and in
them activities are crystallized when the activities are complete. Analysis of objects is
therefore a necessary requirement for understanding human activities, both
individual and collective ones. (Kaptelinin & Nardi 2012: 12)
Activity is core to the relationship between subject and object since it is through activities that
subjects undertake structured engagement with the world.
A way to understand objects of activities is to think of them as objectives that give
meaning to what people do. Concrete actions can be assessed as to whether or not
they help (or otherwise) accomplish the objectives. (Kaptelinin & Nardi 2006: 66)
In this thesis, the motivations and actions of a farmer designing or innovating are directed
towards an object and prospective outcome. By exploring his/her objectives, underpinned by
his/her motivations, we are then able to better understand the activity of technology innovation
by the farmer, both in terms of the individual, but also as part of broader society since,
“‘Objective’ is understood in activity theory in a broad sense as including not only the properties
of things that can be directly registered with physical instruments, but also socially and culturally
defined properties.” (Kaptelinin & Nardi 2012: 29).
17

Both phenomenology and Activity Theory are postcognitivist theories (Kaptelinin & Nardi 2006: 195-236).
“CHAT analysis focuses on cultural means and social practices, which necessarily mediate the transformation of
perception, while phenomenological analysis aims towards understanding of the role of intentionality in acquiring
new forms of immediate perception. Hence these two perspectives attempt to grasp two important aspects of the
educational/learning complexity, and seem to be neither contradictory nor reducible to each other, but rather
essentially complementary” (Shvarts & Zagorianakos 2015: 2728).
18 In Russian Leontiev uses the word predmet not objekt. “Both refer to objectively existing entities, but the notion of
predmet typically also implies a relevance of the entity in question to certain human purposes or interests.”
(Kaptelinin & Nardi 2012: 29). In English both predmet and objekt are “object” so the specific linguistic meaning gets
lost in translation.
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5.2.1.1.2 Hierarchical Structure of Activity
The hierarchical structure of activity makes it clear that an activity can broadly be analysed at
different levels, namely activities, actions, and operations (Leontiev 1974).

Figure 15 The hierarchical structure of activity (Adapted from Kaptelinin & Nardi 2012: 28)

Figure 15 shows the hierarchy of an activity. The activity is driven by a particular motive, derived
from a need or desire, through a series of goal-directed conscious actions, to a range of lowerlevel contextually embedded operations (Kaptelinin & Nardi 2012: 28–30; Kaptelinin, Nardi &
Macaulay 1999: 29). “Operations are routine processes providing an adjustment of an action to
the ongoing situation” (Kaptelinin & Nardi 2012: 30). Operations are carried out automatically
(Kaptelinin et al. 1999: 29), and take place in two ways. Firstly, as “a step-by-step automatization
of an originally conscious action” (Kaptelinin & Nardi 2012: 30), such as when a famer may plan
how to plant specific seedlings in terms of hole spacing and depth, but over time and through
experience this becomes a routine operation without the need for conscious control. However,
when something goes wrong in the planting, this operation would once again become conscious.
Secondly, “an operation can be the result of ‘improvisation’, a spontaneous adjustment of an
action on the fly” (Kaptelinin & Nardi 2012: 30). For example, the farmer could find a cutworm
in the soil as he/she digs and without thinking quickly cuts it in half with the spade blade in order
to protect their crops from its voracious hunger.
Considering activity as a three-part system enables one to analyse the combination of motivations
(why something ought to be done), goals (what ought to be done) and operations of human action
(how it is done) within one conceptual framework (Bødker 1990: 28). Kaptelinin and Nardi (2012:
30) note that a problem with Leontiev’s model is the expectation that people can reveal their
high-level motives or be aware of the nuanced aspects of automatic operations. Therefore, they
suggest a strategy of starting with “actions first” since actions are relatively easily to research with
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qualitative methods (Kaptelinin & Nardi 2012: 30). In this study, it was therefore the action of
the famers’ innovating that was documented and from this the analysis expanded upwards
towards higher-level goals, and ultimately motives, and then downwards towards sub-goals and
operations (See, Kaptelinin et al. 1999), which were both easier for people to access once the
action was placed at the fore.
5.2.1.1.3 Internalization and Externalization
Activity Theory differentiates itself from more traditional, cognitive scientific notions of mental
processes that focus on internal activities. “Activity theory emphasizes that internal activities
cannot be understood if they are analysed separately, in isolation from external activities, because
it is the constant transformation between external and internal that is the very basis of human
cognition and activity” (Kaptelinin et al. 1999: 29). During internalization, external components
of an activity become internal, for example when a farmer initially learns to plant crops to the
correct depth and spacing, this is initially measured using a piece of string or a ruler, over time
and with experience such external processes become redundant. Externalization is the opposite,
changing the internal components of an activity into external ones, such as drawing a plan to
plant crops in different locations of a farm.
Externalization is the basis of all human culture. It is a uniquely human capacity.
Tools motivate and enable externalization… Tools excite and propel us. The
capacities of a tool afford what is entirely remarkable – a person’s thoughts, ideas,
dreams, reasoning, change to materially visible form… Tools thrill us, and they
therefore entail morality because that will cause us to act. The tools we imagine and
construct alter us and the world through externalization. (Kaptelinin & Nardi 2012:
32)
The act of innovating technology is thus driven by the farmers internal motivations into an
external iterative activity embedded and significantly influenced by the complex interrelations and
contradictions of the farmers’ broader socio-technical system. In a context where the innovation
of technology requires another person’s input, early externalization of an idea is key in the
coordination of its realisation between the various actors.
5.2.1.1.4 Mediation
As was explained in the beginning of this chapter, the interest in mediation in Activity Theory
was inherited from Vygotsky’s cultural-historical psychology (See, Figure 11). However, as
opposed to Vygotsky’s focus on signs as a means to mediate higher mental functions, Activity
Theory highlights the social aspects of people’s interactions with their environments (Kaptelinin
& Nardi 2012: 31). Tools play an important role in defining how humans act in the world. As
echoed in the technology chapter, tools, “reflect the previous experience of other people
accumulated in the structural properties of tools such as their shape or material” (Kaptelinin &
Nardi 2012: 31).. Like Verbeek’s (2005) theory of technological mediation, “activity theory
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emphasizes that a tool comes fully into being when it is used and that knowing how to use it is a
crucial part of the tool.” (Kaptelinin et al. 1999: 32). Tools become enrolled in the human society
and therefore, using tools is an evolutionary way of accumulating and transmitting social
knowledge, whilst at the same time influencing external behaviour and the development of new
internal activities and mental functionings (Kaptelinin & Nardi 2012: 31).
5.2.1.1.5 Development
The final principle of Activity Theory is that human activities lead to development19.
Activity theory sees all practice as being reformed and shaped by historical
development. It is important to understand how tools are used not in a single instant
of trying them out in a laboratory (for example) but as usage unfolds over time. In
that time, development may occur making the tool more useful and efficient that
might be seen in a single observation. (Kaptelinin et al. 1999: 32)
Analysis of activity should therefore be undertaken in terms of development both as “an object
of study and research strategy” (Kaptelinin & Nardi 2012: 32). As an object of study,
development can be analysed through the levels of “phylogenesis”, “sociogenesis”,
“ontogenesis”, and “instrumental genesis” (Kaptelinin & Nardi 2012: 32) – Kaptelinin and
Nardi’s Activity Checklist, discussed below, provide a useful guide to operationalise such analysis.
As a research strategy, development can be explored in terms of how an object of study
transforms over time. In short activity system modelling enables a systemic approach to research
both into the changes in the socio-technical relations, in this case, of the individual farmers, and
at the same time the changes of the particular object of the study – in this case technology
innovation. Thus, Activity Theory is an appropriately holistic framework from which to explore
the formative experiments of innovative farmers as they innovate technology to meet their needs
with these activities framed within the complex interrelations of the farmers activity systems over
time. As an example of this from the community aspect of an activity system, as part of Vygotsky’s
(1978) work he explored how children develop in relation to the adults in their environment.
Vygotsky (1978) described how children learnt to undertake various tasks by emulating adults, to
the point they could do them on their own. This phenomenon is described as “the zone of
proximal development” (1978) and has particular relevance to this study in terms of what farmers
can do on their own, but also whom they choose to surround themselves with in order to enable
more expansive personal development in their technology innovation activities – this was carried
into the research instrument.

19

Here Activity Theorists use development in the sense of progressive positive change and not from a
conceptualisation of development in the field of Development Studies (as has been explored earlier).
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Kaptelinin and Nardi (2012: 33) highlight that the four principles of Activity Theory, as explored
above, need to be considered as an integrated system:
For instance, analysis of the effects of certain technologies on human cognition from
an activity theoretical perspective would require identifying the variety of activities, as
well as their respective objects within which the technologies are being employed
(object-orientedness), the role and place of the technologies in the hierarchical
structure of each of these activities (hierarchical structure), how the activities are
being re-shaped by using the technologies as mediating means (mediation), and how
transformations of external components of activity are related to corresponding
changes of internal components ([ex]ternalization and internalization). And all these
phenomena should be analyzed as they unfold over time (development).
In this regard Susanne Bødker (1990) provides a succinct descriptive summary of an activity
system in her book Through the Interface – a Human Activity Approach to User Interaction Design.
Bødker (1990: 25–35) describes how actions lead to operations, which in a social context of
collective knowledge (such as urban farming) leads to the development of shared practices
requiring both shared communicative and individual instrumental aspects in order to lead to
human activity.

5.2.1.2 Operationalisation of Engeström’s Activity System Model
Drawing on Ilyenkov (1977), and of particular relevance to Development Studies, Engeström
(1987: 6, 98–106) argues that the dynamics of human activity systems (See, Figure 13), and a
driving force of change and development, results from internal “contradictions” between their
elements. Engeström (1999a: 9) is therefore particularly interested in the use of Activity Theory
to explore how joint activity brings about social transformation, with both “instability” and
“contradictions” identified as the “motive force of change and development.” Both subject and
environment are modified through mediated activity, but it is the “reflective appropriation of
advanced models and tools that offer ways out of internal contradictions” (Cole & Engeström
1993: 40). Important when considering innovation, it is through a process of internalised “critical
self-reflection – and externalization, [that] the search for novel solutions, increases” (Cole &
Engeström 1993: 40). Cole and Engeström (1993: 40) explain further that,
Externalization reaches its peak when a new model for the activity is designed and
implemented. As the new model stabilizes itself, internalization of its inherent ways
and means again become the dominant form of learning and development.
Engeström identified four types of contradictions driving change and development in activity
systems: “First-level contradictions are inner contradictions of each of the components of an
activity system: subject, object, community, instruments, rules, and division of labour.”
(Kaptelinin & Nardi 2012: 35). As an example, farmers may need water in order to irrigate their
crops. However, water is a municipally controlled resource, and although there is a minimum
allowance per person this is generally too low for small-scale agricultural purposes. Therefore,
due to the arduousness of watering by hand, the cost of piped water, and the fact that many
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urban farmers may be farming on land without tenure, they may undertake illegal water
connections. “Second-level contradictions are those that arise between the components of an
activity system.” (Kaptelinin & Nardi 2012: 35). For instance, without access to sufficient water
the farmer will not be able to scale his farming operations. “Third-level contradictions describe
potential problems emerging in the relationship between the existing forms of an activity system
and its potential, more advanced object and outcome. The advancement of an activity system as a
whole may be undermined by the resistance to change, demonstrated by the existing organization
of the activity system.” (Kaptelinin & Nardi 2012: 35). An example of this could be the resistance
of some urban farmers to want to scale their efforts beyond subsistence, which could be due to
the additional effort and resources required for such an undertaking or their marginalisation, lack
of empowerment and personal drive for such an undertaking. “Finally, fourth-level
contradictions refer to contradictions within a network of activity systems, that is between an
activity system and other activity systems involved in the production of a joint outcome.”
(Kaptelinin & Nardi 2012: 35). For example, government policy may be written to support smallscale farmers but be underpinned by conventional approached to farming, which is at odds with
the agro-ecological approaches of many small-scale farmers. Throughout this study it was
important to note that based on these four types of contradictions there are components that
support and limit the farmers’ innovation activities, and sometimes this was even found within
the same aspect. For example, the local community could support farmers by regularly
purchasing produce from them, but the farmers could also experience theft and damage to their
infrastructure from other members of the same community.
The various examples provided above of Engeström’s four levels of contradictions show how
exploring contradictions in the technology innovation activity systems of urban farmers added a
valuable critical perspective to this study. The leading model that was used to operationalise
Engeström’s activity system model (Fig. 13) was developed by Daisy Mwanza in her PhD thesis
(2002) and published in a co-authored journal article with Engeström (2005). The eight-step
model (Table 1) was developed by Mwanza’s for a study focused on managing content in elearning environments, which is not of great relevance to this thesis, but the article published in
collaboration with Engeström became a useful starting point to direct the process of
operationalising technology innovation activity system modelling in this study.
Step

Identify the:

Question to ask:

1

Activity of Interest

What sort of activity am I interested in?

2

Objective

What is the activity taking place?
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3

Subjects

Who is involved in carrying out this activity?

4

Tool

By what means are the subjects performing this activity?

5

Rules and Regulations

Are there any cultural norms, rules, or regulations governing the
performance of activity?

6

Division of Labour

Who is responsible for what, when carrying out the activity, and how are the
roles organised?

7

Community

What is the environment in which this activity is carried out?

8

Outcome

What is the desired outcome from carrying out this activity?

Table 1 The eight-step model (adapted from Mwanza & Engeström 2005)

Following a pragmatic approach, the above eight-step model, which includes all the aspects of
Engeström’s (1987: 78) 2nd generation activity model (Fig. 13) was the starting point for the
theoretical framework’s integration into the case study research instrument (Appendix IV).
However, the original model was refined for the purposes of this study. Despite maintaining a
similar trajectory in this study’s framing model, the steps were reorganised, and an additional step
was added (See, Table 2).
Step 1 was already predefined as an exploration of small-scale urban farmer technology
innovation and hence was renamed step 0. The next step swapped subject and objective around since
the subject is the initiator of activity in Activity Theory (Sannino et al. 2009: 7–10). Furthermore, I
did not agree with Mwanza and Engeström’s (2005) objective question, “what is the activity taking
place,” since the objective is not about what activity is taking place (since this has already been
answered in step 1), but rather what can the subject describe as the goals/motivations behind the
activity (Kaptelinin & Nardi 2012: 12). Steps 4-7 are all interrelated and their exact order in the
model will have little impact on the exploration of any activity system. However, based on the
central role of social networks in grassroots innovation (The Young Foundation 2012: 22),
community was moved higher up to step 3. Only one new step was added, this was prior to
outcomes, through the inclusion of contradictions and plans. This additional step aimed to more
explicitly include an exploration of Engeström’s (Kaptelinin & Nardi 2012: 35) four types of
contradictions within the activity system. This step also ensured that other external activity
systems that may have been impacting on the farmers technology innovation activity system were
also taken into consideration. The inclusion of plans attempted to overcome the fact that the
exploration was taking place at a specific point in time despite the flux of contradictions, and hence
offered the subject the opportunity to explain any plans they may have had to refine the
technology innovation in the future. In the final step, outcomes, I also did not agree with Mwanza
and Engeström’s (2005) question, “What is the desired outcome from undertaking this activity?”,
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since their desires are defined in step 2, the objective. Rather outcomes should be a deep exploration
of the outcomes from the interaction between all aspects of the activity system directed by the
subjects objectives and hence, in this case, is a deep exploration of each technology innovation
outcome. Central to this step is whether or not the final technology innovation outcome achieved
the subject’s objectives despite the contradictions within their activity system.
Step

Identify the:

Question to ask:

0

Activity of Interest

Small-scale urban farmer technology innovation

1

Subject

Who is involved in carrying out this activity? What gender is the farmer? How old
is the farmer? What was the farmers’ education /schooling? Was their family
involved in farming? How long has the farmer been farming for?

2

Objective

What is the activity taking place? What was the reason for the farmer starting to
farm? Can they explain their deeper motivations behind their farming?

3

Community

What is the environment in which this activity is carried out? Who inspires the
farmer in terms of farming/technology innovation? Who does the farmer turn
to for specialist farming knowledge? What communities of practice do they
belong to? How do their neighbours or community respond to their farming
/ technology innovation activities? Does the farmer share their knowledge or
technology innovations or help other farmers?

4

Tool/s

By what means are the subjects performing this activity? What is the size of the
farm? What physical and biological resources are available on the farm? What
equipment is available on the farm / social network platforms / other tools?
What income do they receive from their farming activities?

5

Rules and

Are there any cultural norms, rules, or regulations governing the performance of

Regulations

activity? What Government / municipal / legal (business) regulations impact
on the farmers’ operations? Do they pay water and rates & taxes? How is
their farmland zoned? Do they have legal tender? Do they receive
Government support? Did any rules & regulations inspire the technology
innovation/s?

6

Division of Labour

Who is responsible for what, when carrying out the activity, and how are the roles
organised? Does the farmer farm full- or part-time? Does s/he employ other
farm employees? Are other experts employed for specialised farm work?

7

Contradictions &

What do the farmers identify as their most significant limitation or frustration

Plans

in their farming activity systems? What contradictions can the farmers
identify in their farming and technology innovations? What plans does the
farmer have to overcome some of their contradictions?

8

Outcomes

What is the desired outcome from carrying out this activity? What were the
technological innovations? What was their reason for innovating the
technology/s? Did the technology innovation/s impact on any rules or
regulations? Did anybody else contribute to the technology innovation? Can
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the farmer explain how they navigated all the above steps to innovate the
technology/s? Does the farmer have any plans to refine the technology
innovation/s in the future? Did the technology innovations achieve the
farmers’ objectives? What capabilities were impacted on by the technology
innovation/s?
Table 2 Refined eight-step activity system model for the exploration of small-scale farmer technology
innovation (adapted from Mwanza & Engeström 2005)

Since this study is focused on technology and innovation and literature and theory underpinning
these two concepts, as explored in the two chapters above, were also included in questions under
the refined 8-step activity system model. In terms of innovation, this included questions about
the characteristics of the farmers in terms of their prior education and training (subject) (Rogers
2003), their cosmopoliteness (community) (Rogers 2003), the size of their farms and access to
resources (tools) (Rogers 2003), whether they undertook off-farm work (division of labour) (Nielsen
2001), and their age and gender (subject) (Nielsen 2001). A question about how the farmers
innovated their technologies were also included under objective as a means reflect on their
innovation processes in relation to others identified in the literature, including Gupta (2016), von
Hippel (2006), Thomke (2003) and Stolzenbach (1993, 1994). In terms of technology, where the
innovated technologies hardware, software or socio-technical systems (Dusek 2006; Kline 2003),
could the technology be seen as combined, recursive or based on a natural phenomenon (Arthur
2009), and finally, and most importantly, was their evidence of capability extension through the
technology (outcomes) (Oosterlaken 2013, 2015; Lawson 2010). This last aspect of the integration
of the Capabilities Approach into model, however required further theoretical consideration for
its integration and operationalisation.
5.2.2

The Capabilities Approach

Activity Theory has been used widely in the Social Sciences, however, to enhance its relevance in
the field of Development Studies the outcomes of the farmers’ technology innovation actions
were further evaluated in terms of their potential impact on the farmers capabilities. Most
approaches to human development tend to aim at bringing about the ‘good life’, however an
exploration on well-being is an undeniably complex task due to the many differing ways of
defining it (Brey & Briggle 2012; Chari & Corbridge 2008: 4; Ryff & Keyes 1995), in addition,
there are a wide range of disciplines involved in such a pursuit (Brey 2012). One framework that
has found widespread use in Development Studies is the philosophical theory of well-being,
agency and justice aligned with the human development paradigm called the Capabilities
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Approach20 (Brey 2012: 20; Nussbaum 2011; Sen 1999). The Capabilities Approach was
identified as a key perspective from which to analyse urban farmers’ innovation activities due to
its underpinning of one of the most utilised human development indices of the Human
Development Report (United Nations Development Programme 2019b), and the fact, that like
Activity Theory, it centres on a networked concept of agency, focused on both the internal
capabilities of actors and the external capabilities of their broader environment (Nussbaum 2011:
20–21; Sen 1999: 18–19). Activity Theory can be used to explore technology as a mediator in
human development. Similarly, the Capabilities Approach can also be used to explore technology
as a means to extend human development, as is evident in the work of Ilse Oosterlaken
(2015)(See, extension theories of technology). As a central theory in the field of Development
Studies, the Capabilities Approach is useful to frame how technology acts as an enabling or
hindering platform for capabilities, and hence analyse its effect on the farmers’ well-being.
However, the empirical application of the Capabilities Approach in practice has been undertaken
in a diversity of ways (Byskov 2018), mostly due to the wide scope of the approach and its
“underspecification” (Robeyns 2006: 353). Despite a focus on what people can be and do, the
majority of empirical studies have used the Capabilities Approach as a quantitative assessment of
people’s agency, well-being and justice (Robeyns 2016). Such applications are important in
refining the concept of development, but quantitative applications are ultimately removed from
the complex realities of individual people’s lived experiences. Hence, utilising the Capabilities
Approach as a lens within an Activity Theory framework could provide a significant contribution
to its qualitative empirical application, whilst at the same time providing a sharpening of focus of
activity modelling on people’s individual values and freedoms. Below I explore a brief history of
the Capabilities Approach and then lead into the operationalisation of it within the refined 8-step
activity system model.
Nobel prize winning economist Amartya Sen saw development as a means to enhancing human
achievements, freedoms and capabilities (Anand & Sen 1994: 1). He is credited with developing
the Capabilities Approach as a theoretical method to shift development economics from national
income accounting to more people-centred policies, a Human Development Approach (Haq
1995). Development economist Sakiko Fukuda-Parr (2003) provides an extensive overview of the
philosophical foundations, conceptual roots and differences between Sen’s approach and other
Neoliberal and “basic needs” approaches to improve human well-being. From her analysis it is

20

Also called the Capability Approach and sometimes conflated into the Human Development Approach. I have
chosen to use the term Capabilities Approach because it inherently hints to a multiplicity of capabilities necessary for
well-being and in agreement with Martha Nussbaum (2011: 18), that capabilities can also extend as a theory of justice
and entitlement for nonhuman plants and animals.
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clear that the philosophical extent to which rights, freedoms and human agency are included in
Sen’s capability approach make his a robust model, although not free from criticism (Robeyns
2011; Clark 2005; Fukuda-Parr 2005; Crocker 1992).
The capability approach is a theoretical framework that entails two core normative
claims: first, the claim that the freedom to achieve well-being is of primary moral
importance, and second, that freedom to achieve well-being is to be understood in
terms of people's capabilities, that is, their real opportunities to do and be what they
have reason to value. (Robeyns 2011)
In addition to these two normative claims, as an economist Sen’s Capabilities Approach consists
of two aspects: an “evaluative aspect” and an “agency aspect” (Sen 1999: 18–19, 2002). The
evaluative aspect concerned the measurement of the actual improvement in peoples’ lives
through their well-being achievements, as opposed to earlier obtuse measures aligned only to
economic growth (GDP) (Sen 1999: 19–20). The agency aspect relates to what opportunities are
in place for people to act towards such well-being achievements (Sen 1999: 18–19). The Human
Development Approach, underpinned by Sen’s Capabilities Approach, is mostly associated with
the evaluative aspect (Fukuda-Parr 2003: 304), as is evident in the HDI21. It is, however, the link
between agency and well-being that is of most pertinence to this study.
Since the Capabilities Approach is about the freedoms that people have to be and do what they
value, Sen originally differentiated “agency freedom” and “well-being freedom” (Sen 1985).
Although Sen (1985: 203–204) extensively explained his distinction between the two, philosopher
Martha Nussbaum (2011: 198) highlights that freedom, the ability of a person to do or not to do
(hence expressing the extent of their agency), is intrinsic to well-being itself. It is clear that Sen
came to the same conclusion in his later work since he also removed the distinction (Nussbaum
2011: 197). It is however useful in this study to keep in mind that the freedom to act is a
component of well-being and hence the activities of farmers to bring about change in their
farming practices through technology is a strong indication of their intention to benefit their own
well-being.
In terms of well-being and capabilities, development academic David Clark (2005: 3) notes that
the Capabilities Approach differs from other welfare models, which tend to conflate well-being
into either opulence or utility. The Capabilities Approach rather centres on the agent, who Sen
(1999: 19) defines “as someone who acts and brings about change, and whose achievements can
be judged in terms of her own values and objectives.” Sen (1999: 75) is particularly interested in
how a person is able to participate in economic, social and political action on a level of both
21

For an extensive history of the development of the Human Development Index and Sen’s involvement in it please
refer to Fukuda-Parr (2003) and Haq (1995)
85

“functionings”, “what a person values doing and being”, and “capabilities”, “the alternative
combinations of functionings that are feasible for her to achieve.” Sen (1999: 75) describes
capability as the fundamental freedom to achieve alternative combinations of functionings, or
different lifestyles. Nussbaum (2011: 20) clarifies that capabilities, “are not just abilities residing
inside a person but also the freedoms or opportunities created by a combination of personal
abilities and the political, social and economic environment.” Similarly to Sen (1999: 70–71),
Nussbaum (2011: 20–21) differentiates “combined capabilities”, all opportunities for choice and
action in a person’s particular socio-politico-economic context, from “internal capabilities,” a
component of combined capabilities, which refers to a person’s individual characteristics
(personality, emotional and cognitive intelligence, physical health and skills). Both internal and
combined capabilities are required for the realisation of a decent society (Nussbaum 2011: 21–
22). For example, a good education system may ensure good internal capabilities for citizens, but
a government that limits freedom of speech would hinder opportunities for political
participation, stifling combined capabilities. The opposite can also be true where freedom of
speech and political participation is actively encouraged in a society, but a poor education system
does not enable the development of people’s internal capabilities to do so. As per the subheading
on extension theories of technology, we have already explored how technology can act to enable
or hinder both internal and combined capabilities. What is of key interest to this study is how
individuals combine and work around their capabilities in order to achieve different combinations
of functionings to achieve the lifestyles they value; it is in this where innovation lies. In order to
explore how small-scale urban farmers innovate technology as a means to extend the opportunity
for them to live the lives they choose to live, the Capabilities Approach needs to be
operationalised within the 8-step activity system model developed in the prior sub-heading.

5.2.2.1 Operationalisation of the Capabilities Approach
Sen’s Capabilities Approach supports social justice through the premise that each and every
citizen is equally entitled to a set of basic capabilities. This is a powerful idea, but its complexity
lies in how one identifies these basic capabilities and how to operationalise the concept – this has
seen much debate (Robeyns 2011; Clark 2005; Fukuda-Parr 2005; Crocker 1992). The most
common format for the Capabilities Approach’s operationalisation is in the HDI, even though
Sen has criticized it for its narrowness (United Nations Development Programme 1999: 23).
However, in his collaboration on the index with economist Mahbub ul Haq, special advisor to
the United Nations Development Programme (UNDP), Sen learnt to appreciate that even a
crude measure to the complex reality of human development that provokes discussion and
awareness, is better than none at all (United Nations Development Programme 1999: 23).
Although at the time in the 1980s the HDI was a great advancement, it can still be considered
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crude since it only explores the achievement of socio-economic progress through education,
health and equitable economic growth22. Nussbaum (2011: 17) notes that these can be used
comparatively to influence development policy and debate, but not to advance a systemic
economic or political theory. Although Sen (1999: 74–81) proposes many important capabilities,
he argues that they should be more broadly identified through a pragmatic process of public
engagement, reconsidered for each and every context – this has however been criticized for being
too procedural (Alkire 2005: 116).
Nussbaum (2011: ix–x) agreed that the HDI is too narrow, but also appreciated that a too open
approach to defining capabilities may be problematic (2011: 19–20). Nussbaum (2011: 19) skirts
operationalisation by intending her version of the Capabilities Approach to not focus on
capabilities as a means of quality-of-life assessment, as Sen’s did, but rather as a liberal theory of
fundamental political entitlements. These entitlements she prescribed in a list of ten “Central
Capabilities” that explore her central question of the Capabilities Approach: “What is each
person able to do and to be?” (Nussbaum 2011: 19). Taking significant inspiration from Aristotle,
Nussbaum (2011: 33–34) defined her Central Capabilities as is captured in Table 3 below.
Central

Descriptor:

Explanation:

Life

Being able to live to the end of a human life of normal length; not dying

Capability:
1

prematurely, or before one’s life is so reduced as to be not worth living.
2

Bodily health

Being able to have good health, including reproductive health; to be adequately
nourished; to have adequate shelter.

3

Bodily integrity

Being able to move freely from place to place; to be secure against violent
assault, including sexual assault and domestic violence; having opportunities for
sexual satisfaction and for choice in matters of reproduction.

4

Senses, imagination

Being able to use the senses, to imagine, think and reason – and to do these

and thought

things in a “truly human” way, a way informed and cultivated by an adequate
education, including, but by no means limited to, literacy and basic mathematical
and scientific training. Being able to use imagination and thought in connection
with experiencing and producing works and events of one’s own choice,
religious, literary, musical, and so forth. Being able to use one’s mind in ways
protected by guarantees of freedom of expression with respect to both political
and artistic speech, and freedom of religious exercise. Being able to have
pleasurable experiences and to avoid nonbeneficial pain.

22

Although the HDI still only consists of a combination of these three, the current HDR also links to many other
indices, such as the Gender Inequality Index and the Multidimensional Poverty Index (United Nations Development
Programme 2015).
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5

Emotions

Being able to have attachments to things and people outside ourselves; to love
those who love and care for us, to grieve at their absence; in general, to love,
grieve, to experience longing, gratitude, and justified anger. Not having one’s
emotional development blighted by fear and anxiety. (Supporting this capability
means supporting forms of human association that can be shown to be crucial in
their development.)

6

Practical reasoning

Being able to form a conception of the good and to engage in crucial reflection
about the planning of one’s life. (This entails protection for the liberty of
conscience and religious observance.)

7

Affiliation (A&B)

(A) Being able to live with and toward others, to recognize and show concern
for other human beings, to engage in various forms of social interaction; to be
able to imagine the situation of another. (Protecting this capability means
protecting institutions that constitute and nourish such forms of affiliation, and
also protecting the freedom of assembly and political speech.) (B) Having the
social bases of self-respect and nonhumiliation; being able to be treated as a
dignified being whose worth is equal to that of others. This entails provisions of
nondiscrimination on the basis of race, sex, sexual orientation, ethnicity, caste,
religion, national origin.

8

Other species

Being able to live with concern for and in relation to animals, plants, and the
world of nature.

9

Play

Being able to laugh, to play, to enjoy recreational activities.

10

Control over one’s

(A) Political. Being able to participate effectively in political choices that govern

environment

one’s life; having the right of political participation, protections of free speech

(A&B)

and association. (B) Material. Being able to hold property (both land and
moveable goods), and having property rights on an equal basis with others;
having the right to seek employment on an equal basis with others; having the
freedom from unwarranted search and seizure. In work, being able to work as a
human being, exercising practical reason and entering into meaningful
relationships of mutual recognition with other workers.
Table 3 Nussbaum’s 10 Central Capabilities (2011: 33–34)

Nussbaum (2011: 32–33) considered these ten Central Capabilities a minimum threshold in terms
of justice for human flourishing. As opposed to Sen’s procedural criticism, Nussbaum’s list of
basic capabilities has been criticized as being too perfectionist (Claasen 2016) and additionally
problematic since it is defined by a theorist and not in terms of people’s own values (Robeyns
2005). However, this is very similar to the problem of trying to get people to access their subconscious motivations behind an activity in Activity Theory (Kaptelinin & Nardi 2012: 30). In
Activity Theory this is overcome by looking at observable operations and actions. In the
Capabilities Approach this can be overcome as Nussbaum has done, by starting with a wellconsidered and tested framework, which on engagement with individuals can be prioritised or
88

edited. This is where Activity Theory becomes particularly useful, since as Kaptelinin and Nardi
(2006: 8) highlight:
Activity theory seeks to understand the unity of consciousness and activity. It is a
social theory of human consciousness, construing consciousness as the product of an
individual’s interactions with people and artifacts in the context of everyday practical
activity. Consciousness is constituted as the enactment of our capacity for attention,
intention, memory, learning, reasoning, speech, reflection, and imagination. It is
through the exercise of these capacities in everyday activities that we develop; indeed
this is the basis of our very existence.
Activity Theory focuses on human intentionality – our ability to act in a world shaped by culture
and society (Kaptelinin & Nardi 2006: 10). Through activity, humans develop (Kaptelinin &
Nardi 2006: 10). Activity Theory therefore provides a qualitative framework from which to
explore how and why people act in a particular environment as a means to more accurately
explore the motivations behind such actions. The Capabilities Approach provides a lens from
which to explore the impacts of people’s activities on their freedom to do and be.
Taking the refined 8-step model from the previous sub-chapter, I was able to cross-reference
Nussbaum’s 10 Central Capabilities into it (See the red text in Table 4). Both the 10 Central
Capabilities and activity system modelling attempt to holistically guide explorations of the good
life and human activity in high fidelity. In undertaking the process of mapping the Central
Capabilities to the refined 8-step model, it became clear that there were significant overlaps. The
benefit of the inclusion of the 10 Central Capabilities in the activity system model enabled a
critical reflection on the impact of the contradictions in the system in hindering capability
extension, and in line with this study’s focus on innovation, how the farmers innovated despite
these. It must be noted that the mapping of the Central Capabilities into the model was to ensure
all aspects were considered in the generation of the research instrument, but it was also
acknowledged upfront that the data from the farmers may identify different priorities within each
of the steps. For the subject, the exploration of the farmers education, inspired by the innovation
literature, had clear overlaps with the expectations of “adequate education” in CC4. It was
expected that aspects of the farmers health (CC2), and indirectly their life (CC1) would be also be
well-placed here, with questions added to the research instrument to enquire about the farmers’
home living circumstances. Gender was also included in the subject from the innovation literature,
and with South Africa having significant problems with gender-based violence and crime CC3,
bodily integrity, was considered appropriate to reflect on for all genders at this step in the model.
In terms of objective, this was the aspect of the model which reflected the intentions of the
participants and it was therefore expected that all Central Capabilities should be considered at
this step. In terms of community, Nussbaum’s 5th and 7th Central Capabilities, the first relating to
emotional connections with others and the second, highlighting connection to and in relation to
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others were deemed appropriate considerations. The tools step of the model most clearly
articulated with aspects of material control over the farmers’ environments (CC10B) since this
step of the model considered physical and biological resources and the income the farmers
received. The rules & regulations step reflected on external regulation and hence had its closest
articulation with the famers’ political control over their environments (CC10A), but also in terms
of their property rights and hence their material control as well (CC10B). Division of labour was
mapped to both senses of affiliation (CC7A&B). Contradictions and plans reflected on the farmers
abilities to identify the complex interactions within their activity systems and how they innovated
around them. This thus mapped to their abilities to use their senses, to imagine, to think and to
reason (CC4) and the reflective and forward-thinking aspects of practical reason (CC6). The final
step, outcomes, is the assessment of the final technology innovation outcomes in relation to the
farmers objectives, and hence required consideration for the technology innovations’ impact on all
the Central Capabilities.
Step

Identify the:

Question to ask:

0

Activity of Interest

Small-scale urban farmer technology innovation

1

Subject

Who is involved in carrying out this activity? What gender is the farmer? How old
is the farmer? What was the farmers’ education /schooling? Was their family
involved in farming? How long has the farmer been farming for? CC1 – life ,
CC2 – bodily health, CC3 – bodily integrity, and CC4 – senses, imagination &

thought
2

Objective

What is the activity taking place? What was the reason for the farmer starting to
farm? Can they explain their deeper motivations behind their farming? CC110

3

Community

What is the environment in which this activity is carried out? Who inspires the
farmer in terms of farming/technology innovation? Who does the farmer turn
to for specialist farming knowledge? What communities of practice do they
belong to? How do their neighbours or community respond to their farming
/ technology innovation activities? Does the farmer share their knowledge or
technology innovations or help other farmers? CC5 – emotions, and CC7 –

affiliation A&B
4

Tool/s

By what means are the subjects performing this activity? What is the size of the
farm? What physical and biological resources are available on the farm? What
equipment is available on the farm / social network platforms / other tools?
What income do they receive from their farming activities? CC10B –material

control over one’s environment
5

Rules and

Are there any cultural norms, rules, or regulations governing the performance of

Regulations

activity? What Government / municipal / legal (business) regulations impact
on the farmers’ operations? Do they pay water and rates & taxes? How is
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their farmland zoned? Do they have legal tender? Do they receive
Government support? Did any rules & regulations inspire the technology
innovation/s? CC10A&B – political & material control over one’s

environment
6

Division of Labour

Who is responsible for what, when carrying out the activity, and how are the roles
organised? Does the farmer farm full- or part-time? Does s/he employ other
farm employees? Are other experts employed for specialised farm work? CC7
– affiliation A&B

7

Contradictions &

What do the farmers identify as their most significant limitation or frustration

Plans

in their farming activity systems? What contradictions can the farmers
identify in their farming and technology innovations? What plans does the
farmer have to overcome some of their contradictions? CC4 – senses,

imagination & thought and CC6 – practical reason
8

Outcomes

What is the desired outcome from carrying out this activity? What where the
technological innovations? What was their reason for innovating the
technology/s? Did the technology innovation/s impact on any rules or
regulations? Did anybody else contribute to the technology innovation? Can
the farmer explain how they navigated all the above steps to innovate the
technology/s? Does the farmer have any plans to refine the technology
innovation/s in the future? Did the technology innovations achieve the
farmers’ objectives? What capabilities were impacted on by the technology
innovation/s? CC1-10

Table 4 Refined eight-step activity system model for the exploration of small-scale farmer technology
innovation with the inclusion of Nussbaum’s 10 Central Capabilities (2011) (Adapted from, Mwanza &
Engeström 2005)

The combination of Nussbaum’s (2011) 10 Central Capabilities, with the activity system model
becoming a useful means to explore the complexity of, “What are people actually able to do and
be?” (Nussbaum 2011: x). The farmers’ backgrounds, their goals, the broader social fabric of
their farming activities, and their technological innovations are the infrastructural aspects of the
activity system, and similarly to “securing” capabilities (Nussbaum 2011: 169), either enable or
hinder the achievement of outcomes congruent with their motivations. I therefore arrived at the
theoretical framework model as shown above in Table 4, which pragmatically built on Mwanza
and Engeström’s (2005) 8-step activity system model. It included additional considerations from
literature and theory on technology and innovation and the 10 Central Capabilities (in red) in
order to consider the capability impacts within the broader socio-technical system, as well as in
the final technology innovation outcomes. As was noted earlier, the format of this framework
was a guide, and it was expected that the actual experiences of the farmers uncovered through the
study may lead to its refinement.
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At this point, I now move on to explain how this theoretical framework was integrated into the
practical aspects of the research design and methods.

5.3 Research Design and Methods
The research design for this study was a qualitative embedded multiple-case study (Yin 2009: 53–
60), which explored the phenomenon of technology innovation in small-scale urban farming in
the Johannesburg region through activity systems modelling. A case study was chosen as the
most suitable research design, since it is an empirical method of inquiry well-suited to exploring
contemporary phenomena, such as innovation, within real life contexts, with particular suitability
in answering “how” and “why” research questions (Gray 2014: 267). With the case studies being
specifically focused on technology as the core unit of analysis, the case study method also allowed
for the wider exploration of the farmers systemic social contexts needed for activity systems
modelling and explorations of capabilities impacts. Having a narrowly defined unit of analysis is
argued by Yin (2009: 29–33) as key to successful case study research. The core structure of the
multiple-case study method is show in Figure 16 (Gray 2014: 270 adapted from Yin, 2009). The
headings of define and design; prepare, collect and analyse; and analyse and conclude will be used to explore
the research design of this particular thesis.

Figure 16 Multiple-case study method, (Gray 2014: 270 adapted from Yin 2009)

5.3.1

Define and Design

The central research question: With a focus on capabilities, how and why have selected Johannesburg smallscale urban farmers innovated technology? positions the study within the urban South African context.
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The region for the study was defined by Johannesburg as an urban agglomeration with all the
participants having a Johannesburg based address. Innovation was the core phenomenon being
studied, with technology as the unit of analysis. Extensive thematic literature reviews (Muratovski
2016: 33)(Chapter 3 and Chapter 4) explored both technology and innovation theoretically and
practically in preparation for engaging with the participant farmers.
The farmer participants were a purposive sample (Babbie & Mouton 2011: 166–167) of smallscale urban farmers. All farmers could be defined as small-scale based on the fact they were all
farming on land that was less than2 Ha (20 000m2) – the generally accepted farm size limit for
small-scale/smallholder farmers (Lowder et al. 2016). Due to limited information on urban
farming in the Johannesburg region, these farmers were identified through the iZindaba Zokudla
project in which I am a co-researcher. The key sampling criteria was that the participant farmers
needed to have been identified as being particularly innovative by their farming peers. Through
individual informal interviews (Terre Blanche, Durrheim & Painter 2008: 303) and informal focus
groups (Terre Blanche et al. 2008: 304) with urban farmers at iZindaba Zokudla Farmers’ Labs on
the following dates 2016/09/03, 2016/08/13, 2016/04/30, 2016/02/27, 2015/11/14,
2015/10/10, 2015/09/12, 2015/08/15, 2015/08/01, 2015/06/18, 2015/05/16, 2014/09/02,
2014/06/05 (See, list of interviews). This therefore followed a convenience sampling technique
(Gray 2014: 223–224), since I participated in a range of activities at these iZindaba Zokudla
Farmers Labs with particular focus on technology development and during breaks and
technology demonstrations was able to engage directly with individuals and groups of urban
farmers. In these interviews they were asked who they considered to be innovative urban farmers
in Johannesburg. Further identification of innovative farmers was also undertaken through the
initial participant farmer interviews, where they were asked who they considered as innovative
local urban farmers. This therefore followed a snowball sampling technique (Gray 2014: 223). A
total of seven participant farmers were identified - four male and three female farmers of varying
ages. As a means to mitigate bias that may have arisen in the sampling of the farmers, each case
study was individually undertaken with the cross-case comparison only taking place after each
individual case study report was completed (Appendices III-VII).
5.3.2

Prepare Collect and Analyse

5.3.2.1 Ethics
This PhD study was granted ethical clearance by the University of Johannesburg Faculty of
Humanities Higher Degree Committee on the 24th of October 2013. All seven participant farmers
were over the age of 18 and as per the requirements for informed consent (Denscombe 2010:
67), each participant was asked to sign an informed consent form (Appendix III). The form
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described the nature of the study, their voluntary participation and that their identities would be
kept anonymous should they be willing to participate. The form was verbally read and explained
to them by me. I also provided them with the opportunity to ask any questions they may have
had, prior to signing. Two copies were signed, one for them, which they kept for access to both
my and my supervisor’s contact information, and the other one for me to keep on record.
Participation or non-participation in no way disadvantaged the participants. However, I felt that it
was important to compensate the participants for their time, so at all the farms I purchase
vegetables and/or plants after the interview was concluded. Importantly, to eliminate the
potential for bias, none of the participants we aware that I would do so until after the interview
was complete. Due to the sensitive nature of some of the information that was provided, for
example, some of the participants were farming on land without permission, and to encourage
more open engagement, all participants were informed that their identities would be kept
anonymous with each farmer only recorded in this document based on their participant number
(from P1-P7). All participants provided permission to voice record the interviews and to take
photographs of the farm site and the technologies that they had developed. All photographs that
have been used in this document do not include any of the participants faces or clearly identify
the locations of their farms. Due to the increased potential for participants to be identified, full
transcripts are stored securely, but are not provided as annexures of this thesis document.
Although, the participants remained anonymous it must be noted that the innovations presented
in this document remain their Intellectual Property (IP). Although I do not make judgments on
the novelty and protectability of the farmers’ IP, should an external organisation want to
commercialise an innovation, the documentary evidence from this research study legally
documents the farmers’ IP and hence goes some way to protect the farmers under South African
copyright law from unwarranted exploitation from the exposure they may receive through the
publication of the study. Anyone found to infringe on the farmers’ intellectual property would be
infringing on the participants legal IP rights under South African law (Act No. 28 of 2013:
Intellectual Property Laws Amendment Act 2013)

5.3.2.2 Interviews & Observations
As has been expansively described in the theoretical framework, a refinement of Mwanza and
Engeström’s (2005) eight-step model, which included Engeström’s four types of contradictions
(Kaptelinin & Nardi 2012: 35), together with key concepts from the technology and innovation
literature and theory, and Nussbaum’s (2011) 10 Central Capabilities, was used as the basis from
which to development the interview instrument. This comprehensive framework ensured the
interview questions did not have data gaps between the complex interactions of the various
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aspects of the farmers’ activity systems. This process of assimilation resulted in an extensive set
of interview questions which are included along with links to literature to tracking each of the
questions source of inspiration (shown in coloured references) in Appendix II.
Although the list of interview questions was extensive, the interviews themselves were
undertaken in a semi-structured format. Yin (2009: 107) describes this as a “focused interview,”
allowing for more natural conversation and for information the farmers wanted to share to more
naturally arise. Each of the farmers were interviewed in person by me with assistance from a
research assistant, Oratile Mokgatla, a Master’s student in the Department of Industrial Design,
who took additional photographs, acted as a second set of observant eyes, and could help with
translation if necessary. A full list of all interviews undertaken is provided at the end of this
document (List of Interviews). After arranging a suitable time for each interview with each of the
farmers by phone call or WhatsApp, we travelled to their individual farms where we spent an
entire morning or afternoon, interviewing the farmer, photographing their farm and the
technologies that they identified as innovative, whilst noting observations. The farmers were
interviewed in their natural environments for me to be able to experience their natural working
environments, and to allow them to act naturally in an environment they were comfortable with.
All interviews were recorded with a digital recording device.
An important introduction into each interview was my description of technology and innovation.
This was included in the informed consent form (Appendix III) so that each farmer had it as
reference whilst they answered questions. It was introduced at the beginning of the interview to
allow them time to think about the technology innovations they may want to highlight later on.
Using practical farming examples, explained in plain English, it was clarified that technologies
could be hardware, rules or systems (see, definition of technology). With reference to Rogers
(2003: 12) and Nielsen (2001: 94), I also explained that an innovative technology need only be
considered as ‘new’ from the farmers’ own point of view. Undertaking the interviews at the
farmers’ sites also allowed me to use my experienced designers’ eye to suggest potential
technological innovations that the farmers may not have considered – the defence of this
approach is explained in the next sub-section below under validity and reliability. Each
technology innovation that was collaboratively identified has been distinguished in the individual
case study reports as “researcher and farmer identified.”
All interviews were transcribed (HCRH 2010), they were checked for accuracy by listening and
transcribing the information and then relistening and editing what had been captured. Using the
themes that had already been integrated into the refined 8-step activity system model and
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interview instrument, the transcriptions were globally analysed into themes and networks through
coding and categorisation (Henning, van Rensburg & Smit 2011: 109–114). A second phase of
coding and categorisation followed which enabled themes that had not been identified in the
literature prior to the interviews to emerge through reinterpretation (Gray 2014: 269; Ellingson
2013: 419). From this information each individual case report was written with information
organised under the same set of themes for each of the seven participant farmers (Appendices
III-VIII). As explained above, due to the need to keep the participant farmers anonymous, no
full transcripts of the interviews are provided with this thesis document, and hence the case study
reports include significant amounts of direct quotations in order to allow the actual voices of the
participant farmers to be ‘heard’.
5.3.3

Analyse and Conclude

Figure 17 Replication through the use of multiple case studies (Gray 2014: 277, adapted from Flick, 2006).

The final phase of the qualitative embedded multiple-case study was the cross-case comparative
analysis. The data from each of the individual farmer case themes were combined in order to
identify similarities and differences (Gray 2014: 273). Through an analytical process of inductive
reasoning, pattern matching (Gray 2014: 283) and explanation building (Gray 2014: 285)
relationships back to theory were explored (See, Figure 17). With the use of the refined 8-step
activity system model, I was able to present a systemic overview of how the various aspects of
the farmers’ activity systems constrained or promoted their technology innovation activities, and
how these technology innovation activities directly linked to the realisation or hindrance of
Nussbaum’s (2011: 33–34) 10 Central Capabilities. Having seven cases and the multiple units of
analysis as defined in the refined 8-step activity system model enabled a more compelling
argument through the replication of findings (See, Figure 17) as a means to arrive at reliable and
credible results.
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5.4 Validity and Reliability
Case studies need to pay particular attention to validity and reliability (Gray 2014: 279). In terms
of validity, careful consideration was, therefore, made for construct, internal and external validity
(Gray 2014: 279). It is clear from the literature reviews of both technology and innovation that
both these constructs are relatively slippery. Significant effort was taken in trying to define both
technology and innovation in order to enhance construct validity. Such efforts are evidenced in
the way the concepts were carefully and plainly explained to the farmers (Appendix II).
Furthermore, there was a suitably prepared research assistant present who help to explain the
concepts in the farmers’ local languages. This study focused on technology innovation and the
farmers’ abilities to identify what they considered to be technology innovations. Despite the
provision of a definition, like any situation where someone is put on the spot, the farmers may
have missed innovations or presented innovations in order to meet the expectation of an answer.
In this regard, one innovation, a greenhouse identified by P4, was excluded from the study since
on further exploration with the participant there was little evidence of him playing any role in its
realisation. In terms of identifying innovations the farmers may have missed, as a designer with
20 years of experience, I nudged the participants (John et al. 2013; Thaler & Sunstein 2009) based
on what could be observed at their farms. During such nudges if the participant disagreed with a
technology innovation that I identified it was left at that. Although this may be construed to
bring bias into the study and challenge its validity, the study only presents what the farmers
considered innovative. Furthermore, such an approach ensured that the phenomenon of
technology innovation by the seven participant farmers was more fully explored. Such an
approach to technology innovation identification is regularly followed by the Honey Bee
Network (2020) and National Innovation Foundation (2020) in India with external experts used
to identify innovations that those who created them may not be empowered to – such an
approach is expansively documented in Gupta’s (2016: 103–147) description of Shodhyatra, a
“walking class”:
Every summer and winter, since the first year in 1998, I, with fellow volunteers,
pursue the shodhyatra in different parts of the country to recognize, respect and
reward creative and innovative people and communities at their doorsteps. We are
aware that when outsiders recognize somebody in our country, the validation
prompts desire to respect and view the local achievers differently. In much the same
way it seems that when we as outsiders recognize local talent, the peer respect for
such creative achievers increases in the respective communities as well. (Gupta 2016:
103)
Although a different country, South Africa does have similar socio-economic realities and like
India many marginalised citizens are also not necessarily empowered to raise their creative actions
above the fray. Despite the participants identifying technology innovations, and me nudging
others with the participants acknowledgment that they considered them innovative, others may
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have been missed. Although some may question the inclusion of some of the technology
innovations in this study, they are critiqued and, other than the single excluded innovation that
had no direct links to the farmer, it was the farmers that had the final say in what they considered
the technology innovations to be. In terms of framing the exploration of the farmers’ technology
innovation activities, Activity Theory, which has been extensively utilised in the Social Sciences,
consistently framed the exploration of the complex interplay of the range of different variables in
the farmers’ activity systems. Furthermore, it enabled the study to embrace the complexity of
such contextualised practice due to its acknowledgement of contradictions within the system. In
terms of evaluating the impacts of the farmers technology innovation activities, the Capabilities
Approach, an approach widely used in the field of Development Studies, was used as an
evaluative lens. In terms of reliability, as suggested by Yin (2009), the case study protocols (plan
of data collection instruments and procedures for using them) and databases are well-described in
the research design above and are well-documented below.
At this point the theoretical framework and methods have been thoroughly described and
justified. The thesis document therefore progresses into reporting on the field work.
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6 CROSS-CASE COMPARATIVE ANALYSIS
As per Yin (2009) and Gray’s (2014) approach to the multiple-case study method, each individual
farmer case has been documented in an individual case study report. Each of these case study
reports followed the same thematic headings that were defined in the refined 8-step activity
system model in order to theoretically situate the findings and for comparisons to more clearly
articulate. Each case study report began with the background activity system information, finally
leading to the technology innovations themselves – the activity of interest. It is clear that in each
of the farmers’ cases there are a multiple of activity systems (Bakhurst 2009: 201; Engeström
2008: 4) at play. When farmers work closely with other farmers, NGO’s or projects like iZindaba
Zokudla, the activity systems of these other subjects also interact with those of the farmers – many
of these aspects were identified in contradictions with the individual farmers’ technology
innovation activity systems. Following Gray (2014:277) and Flick’s (2009) approach to embedded
multiple-case studies, what is presented in this chapter is the cross-case comparative analysis with
each of the extensive seven case study reports included as appendices at the end of this thesis
document (Appendices III-VIII). The individual case study reports are provided with significant
detail in order to allow the ‘voice’ of the participants to more clearly be heard, but also for the
reader to review the specifics of each case in more detail should you so wish. The sections of the
cross-case comparative analysis and the individual case study reports both follow the same
thematic order developed in the refined 8-step activity system model. For a more narrative flow
and to ease readability all in-text references to the participants simply include the participant
number (the full list of interviews with dates is available at the end of the document).

6.1 Subjects
Of the seven participants, three were women (P3; P4; P5) and all South African, except for one
Kenyan who had been living in South Africa for 17 years (P7). In Nielsen’s (2001: 100) rather
dated study with Kenyan and Tanzanian farmers, he found no significant difference in
innovativeness across genders and, although in this study the selection of participants was
purposive with no attempt to undertake a generalisable sample, a similar pattern was found.
Furthermore, the majority of the participants in this study were aged between 47-68 (P4; P2; P6;
P5; P3), with only two participants (P1; P7) aged between 35-40. This younger age band was
identified by Nielsen (2001: 101) as a common age range for agricultural innovators. Again,
although not generalisable, the participants in this study were mostly outside of this age category.
This could be explained by the fact that in South Africa there is evidence of significant problems
in getting youth to engage in agriculture (Strydom 2018; Campbell 2013a). However, as Swarts &
Aliber (2013: 23–25) note, the “youth in agriculture” problem in South Africa is not clear cut due
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to ambiguous and out of date data. What was not ambiguous was that in the sample of
participant farmers (P1, P2, P3, P4, P5, P6) in this study, including the youngest participant (P1),
they acknowledged generational gaps in agricultural knowledge that were caused by apartheid,
and which may have wider influence in breaking familial agricultural lineages.
6.1.1

Health

An additional point to note with regards to the participants' age is that in South Africa the
“median” life expectancy for men is 60.5 and for women is 67.4 (United Nations Development
Programme 2019a). Two of the male participant farmers, P6 at 58 and P5 at 59, and a female
participant farmer, P3 at 68, are all close to or exceed these life expectancy averages. All these
participants indicated they were in good health, with P4 noting that:
Growing, eating those wild berries, and whatever, it made me to be strong, even
today. The flu is coming in March, most of the people will be coughing, I don't
cough!
P7, a younger participant, also said part of his role was to, “… take people to see that whatever
you are eating is a reflection of your health.” Such claims and the ages of some of the farmers
could indicate a link between the health benefits of the farming activities they undertake and the
nutritional benefits they receive from eating their fresh produce. This may again be an outcome
of the sample, but it may also indicate a link between farming and health benefits. The report
from the 1st Global Summit on Metropolitan Agriculture (Reos Partners & TransForm 2010)
noted the significant health care and quality of life benefits from urban agriculture, and it may be
that the farmer participants also find positive extension of Nussbaum’s 1st and 2nd Central
Capabilities (2011), life and bodily health through their farming activities. A contradiction to this
would be P2’s decision to use car tyres as seedling planters with the knowledge that toxic
chemicals could leach from the tyres into the soils, and hence into the produce. Further
contradictions also exist in none of the farmers knowing the quality of the soil they were growing
produce in or water they were using to irrigate, despite the observable potential of toxins from
polluted sewage treatment runoff (P3) and mine tailings (P6). These contradictions are
significantly influenced by the continued geographic and socio-economic impacts from apartheid.
Despite these relatively uncontrollable contradictions which would impact on their functioning of
health and life, most of the farmers indicated objectives of personal health and wellbeing in their
farming (see, personal health and wellbeing in objectives below).
6.1.2

Home & Work

The majority of the participants all lived within proximity to their farm sites (P1, P2, P5, P6, P7).
However, P3 currently lived 28km and P4 lived ±50km from their farm sites. P3 had a car but
had noted that after she had written-off her car at her first farm, which was also located far from
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where she lived, she was no longer able to work because public transport was too expensive. Her
current situation also presented a similar risk with the distance she had to travel, leading to one of
her main expenses being automotive fuel. P4 lived far from his farm site because he chose to live
near to his daughter. He also explained that he had previously slept “where it was not conducive
for a human being…” because of the tension between limited income and his deep desire to be
close to his daughter. Since receiving a monthly income, P4 was living in improved conditions
although he still described it as a backroom “shack.” Despite what seemed to be rather basic
accommodation for P4, all the other farmers were able to meet their basic needs for shelter from
their farming activities, meeting such a need is was described by Nussbaum’s (2011) as a
significant component of her 2nd Central Capability, bodily health.
Although not directly related to the farmers’ technology innovation activities, all of the
participants described the socio-cultural expectations to provide for or accommodate their
extended family. Journalist and author, Lucas Ledwaba (2019: 37–38) describes why this is not
uncommon in South Africa:
The laws of apartheid condemned those living in rural areas to a life where they were
far removed from tertiary institutions and job opportunities. So, by virtue of us living
in a township, our house became a transit station of sorts, a refuge for those in
search of economic opportunities or education.
Although in P6’s case, his farm was clearly a refuge from his familial environment including
extended family and tenants, such socio-cultural pressures may have added to other farmers’
motivations to ensure financial reward from their farming ventures.
6.1.3

Formal Education

The participant farmers’ education and schooling are core aspects of our understanding of them
as subjects in their technology innovation activity systems (Engeström 1987: 103). The majority of
participants completed some level of schooling: P6 completed Grade 8 (Std 6); P1 and P5
completed Grade 11 (Std 9); and P2, P4 and P7 completed Grade 12 (Matric). P3 chose to not
provide information on her schooling. Three of the participants had higher education
qualifications: P2 has an N5 Certificate in Marketing Management; P3 was trained as a social
worker by an NGO (it was not made clear if this was certified); and, P4 had a Certificate in
Gardening Horticulture, a Skills Diploma and a Certificate in Green Economy. P7 had been at
university twice but failed to complete studies both times due to financial constraints. Financial,
familial or preparedness limitations echoed across the majority of the participants’ attempts at
completing either school or higher qualifications (P1, P2, P4, P7). In this regard, it is important to
note that most of the participants were fully or partially educated under the apartheid Bantu
Education Act (Cole 1967: 96–109) and that for them to complete schooling, let alone undertake
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higher education, shows significant dedication and determination in a legal, political and
educational apartheid system that was stacked up against them.
6.1.4

Further Education

In terms of further education, all participants, except for P6, had undertaken short courses in
farming and/or permaculture (P1, P2, P3, P4, P7). Most participants had also done some
marketing and/or management courses (P1, P3, P5, P6, P7). The organisations that had offered
these courses included government, NGO’s, universities and private companies. Although most
participants said they benefited from attending training, two of the participants noted that most
of their current expertise was self-taught either through the internet (P1) or work experience (P6).
P1 further explained that going to courses was more about confirming what he had learnt
himself. P7 highlighted, that he chose the training he attended carefully since many instructors
were not as knowledgeable as they should be.
An important point that P7 made was that traditional or indigenous knowledge was often
excluded from what was taught in mainstream courses and that it was essential for farmers to
combine different types of knowledge:
The university gives you technology. They give scientific stuff. And then you
combine it with the tradition[al] knowledge.
Other knowledge that was noted as being important for farmers’ development, although often
overlooked, were ‘soft’ skills such as, “personal mastery” (P4), “coaching and mentoring” (P5)
and “leadership” (P7). An additional skill that was identified as being instrumental to accessing
wider freedoms was being able to drive (P1, P3, P5); this was only useful if paired with either
owning (P3) or having access to a car (P1, P5).
All participants saw a significant benefit in undertaking both formal and further education, as
noted earlier, in most cases against the odds. That fact that all of them had undertaken education
and training, whether formally or through work experience concurs with Rogers’ (2003) finding
that most innovators have higher education. Additionally, although there were significant barriers
to success, most participants were able to realise aspects of Nussbaum’s (2011) 4th Central
Capability – senses, imagination and thought through their own tenacity in education themselves
beyond the State education system. As significant aspect of all the farmers’ education was
through their functioning of their social networks, this will be explored in more detail in
community below.

102

6.1.5

Farming Experience

All the participants, except for P3, came from families who farmed. P3 was an orphan and not
aware of any farming history in her family. From the familial farming narratives, apartheid land
redistribution significantly limited (P2) or completely put a halt (P1) to the passing on of ancestral
farming knowledge for generations. Although some of the participants did still have family
farming land (P2, P4, P6, P7), P4 and P7 did not indicate any intention to return to their familial
land in Venda and Kenya respectively, P2 was waiting for the right opportunity to return to her
family farm in Botshabelo, and P6’s grandmother’s farm in Wakkerstroom was sold without his
knowledge. Even in the two cases (P2, P4) where family farms are still operational, much of the
farming has changed: P2’s family rent their ±650 Hectare farm to the white farmer who was
given it during apartheid land redistribution even through the title deed has been returned to
them; and P4’s family, who used to farm cattle and crops, only continue with subsistence farming
now due to cattle theft and a lack of natural grazing.
In most cases, the participants' experience of farming was with their grandparents (P2, P4, P5,
P6). P7 was the only farmer who had direct engagement with his parents as farmers, but also only
until he was 18. All participants with childhood farming experiences (P2, P4, P5, P6, P7), all
reflected on these as some form of either sentimental or deeply rooted motivation for farming
throughout their lives (P4, P6, P7) or return to farming in their adulthood (P2, P5). Although for
most participants these experiences were in their youth, Dewey (1916: 133–145) provided
significant insights into the importance of experience in learning and, more recently, agronomist
Charles Francis (2009: 285–287) also noted the key role of practical experience in farmers’
education. In this study, it also seems that there is a link between the participants’ experiences of
farming in their youth as some form of embedded tangible evidence in their adult consciousness,
and the potential of farming as a way to help them achieve a range of objectives – many of which
clearly aligned with Nussbaum’s Central Capabilities (2011). This will be explored further in
objectives below.
P4, P6 and P7 all considered themselves farmers since childhood, with 42, 55 and 35 years of
farming experience respectively. All three of the female participants, P2, P3 and P5, all started
farming 12 years ago in 2006 (this will be explored in more detail in the next section). P1 was one
of the two youngest participants and had the least amount of farming experience of 7 years.
Reflecting on the fact that a Master’s qualification in South Africa takes a minimum of 7 years
from entering higher education, this is still a significant amount of time for practical learning. As
noted earlier, integrating new information and learning with prior experience is an essential aspect
of farmers’ education (Francis 2009). When layering the farmers’ childhood experiences, with the
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in/formal qualifications they undertook, and the length of time that all the farmers have been
‘learning on the job’, it is clear that all participants have a significant level of higher education,
further corroborating Rogers’ (2003) finding about innovators.
6.1.6

Subject Conclusions

There were three different positions that the farmers’ described in terms of their level of formal,
further and experiential education for farming and technology innovation. The first was a
position of sufficiency. One of the youngest and least experienced farmers, P1, felt that after 7
years of involvement in farming and what he considered 5 solid years of urban agricultural
experience that he had sufficient knowledge for his current farming operation. The second was a
position of competence but with the acknowledgement that “you’ll never reach a stage where you
will say, I know it all.” (P3). Both P3 and P7 described themselves as having sufficient farming
knowledge, but with the acknowledgement that there are things that they could learn from
others. The third was a position of life-long learning, “Whether you are doing [farming] in smallscale or you are doing it in big-scale you will never say, you know.” (P2). P2, P4, P5 and P6 were all
farmers’ that appreciated the need to constantly learn new things. They were also able to reflect
on their current knowledge and clearly articulate the things that they still needed to learn.
The ability of the farmers’ to be able to reflect on their knowledge, no matter how they described
their level of expertise, indicates a significant level of Nussbaum’s (2011) 4th Central Capability,
senses, imagination and thought. It also concurs with Rogers’ (Rogers 1961, 2003: 95, 270) finding that
innovative farmers have higher education, however, in this case, the level of sufficiency for their
farming has been defined by the farmers themselves as opposed to an external expert.

6.2 Objectives
This aspect of the enquiry is important for its unpacking of the reasons behind the participant
farmers beginning to farm, which in effect unpacks the underlying goals behind their farming
activities (Kaptelinin & Nardi 2006: 62). According to the hierarchical nature of activity
(Kaptelinin & Nardi 2012: 28–30), the farmers’ ability to engage with their goals will also lay the
ground work to unpacking their more deep-seated motivations, which are explored towards the
end of the sub-heading. As the hierarchy of the farmers activity systems are pealed back, not only
are their motivations made evident, but parallels between these motivations and the farmers’
capabilities are also able to be drawn.
6.2.1

Reasons for Starting to Farm

It is of interest that all of the three female participants started farming in 2006 in Johannesburg
(P2, P3, P5). Both P3 and P5 began their cooperative at a City of Johannesburg Skills Centre
104

together although each of them arrived at that point through different paths. In her social work,
P3 had witnessed that many people were malnourished. Through her work with the Department
of Social Development, she connected with the City of Johannesburg, and the Skills Centre site
where after attending an initial permaculture farming course she started farming. P5 was a
principal at a crèche that was sponsored by Nestlé. In 2006 they had a competition to promote
growing nutritional food for the children's development through school gardens. P5 was one of
11 creche principals selected to do farming training at the Skills Centre, where she met P3. P5
decided to continue farming with P3 whilst making sure that her farming continued to benefit the
youth in the area. P2 has no connection to the cooperative of P3 and P5, she began farming as
the chair of a school governing body (SGB). The SGB saw an opportunity to get the community
to start food gardens on the school property as a way of helping the school gardener keep the
schoolyard tidy. Although P2 had a break from farming for 5 years working in retail, when
dismissed, she returned to farming, this time at a school closer to her home.
Although the connections between these three individual narratives are seemingly serendipitous,
it is useful to explore external activity systems that were taking place in Johannesburg around the
time that all three female participants began farming. Such external activities may be considered
as part of the influence on the participants' decision making to begin farming; such as is
described in Rogers’ (2003: 170) innovation-decision process. It is impossible to go back in time
to understand exactly what may have influenced the three participants, however, in their
interviews they provided information about influential activities that were ongoing at the time. P3
noted that her work as a social worker led her to realise that many people were malnourished.
Although at the time the Department of Social Development (2003) did not have a focus on
access to food, P3 did highlight that the Gauteng Department of Agriculture was actively
supporting homestead food gardens through a very engaged extension officer. This activity was
driven by the Department of Agriculture’s (2002) Integrated Food Security Strategy for South
Africa, which in August 2013 was updated and co-authored with the Department of Social
Development (2013) – indicating a clear acknowledgement of the departments’ interdependence
on food. Based at a crèche, P5 was exposed to the benefits of farming through a corporate social
responsibility competition focused on children’s nutrition started by Nestlé. As part of an SGB,
P2 was exposed to community school gardens. At the time the Department of Basic Education
had a Sustainable Food Production in Schools programme, which became the National School
Nutrition Programme (NSNP) in 2009. Through this programme schools are “… encouraged to
establish food gardens from which they obtain fresh produce…” (Department of Basic
Education 2019). From the time that both P2 and P5 were involved in basic education, albeit at
different levels, the Department of Basic Education was actively promoting growing healthy food
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for children. It would, therefore, seem that government policy and the initiatives that arose from
it, provided significant influence into the three female participants decisions to start farming.
Continuing with the other participants, P4, P6 and P7 all had a passion for farming that seemed
to have developed in their childhoods. For P4, there was a distinctly serendipitous connection
between him and the two women farming at the City of Johannesburg Skills Centre. P4 happened
to walk past their urban farm at the Skills Centre on his daily commute to get to work as a
security guard and then back home again. Seeing P3 and P5’s collaborative farming efforts, he
was reminded of his upbringing and one day went in to talk to them. They all realised that they
had different farming skills and knowledge that could be of benefit to the cooperative if they
worked together; this led to P4 leaving his security job to join the cooperative with P3 and P5. P4
regretted the fact he had spent so long working in a “general job”. He said, “If I had spent that
15 years [whilst working in the security industry] in the farming I should have been far away
because looking at what I’ve achieved over 10 years [in farming]!” For P6, he described how he
vividly remembered planting seeds and watching in awe as they grew into plants as he was
homebound during a childhood sickness. Even when older and working full-time, he always had
plants that he tended at home. Similarly to P2, when he too lost his job, he also needed to make
ends meet and started catching birds on the edge of his home suburb to sell. Sitting waiting for
birds led him to notice the potential of the space for farming. Few people without an internal
passion for growing would have seen the potential for farming in what was the community
dumping ground. And finally, for P7, as a child he was surrounded by his family farming in
Kenya, although he had the opportunity to study nursing overseas, circumstances let to his
returned home to his passion for farming. Circumstances again conspired against him and he
ended up working in the Information Technology (IT) sector. This led him to South Africa
where he thought he could find further opportunities. While continuing to work in the IT sector
and having settled down, his natural desire to grow overtook him. In trying to connect with other
farmers and simply buy seed, P7 realised that South Africa was very different to Kenya and thus
began his quest, “to change the system.”
When reflecting on these three male participant narratives, I am reminded of a line from William
Wordsworth’s (1802) poem My Heart Leaps Up: “The child is father of the man.”(cited in
Khurana 2020). Although the poet may have had different intentions for the meaning of the
sentence, the contemporary interpretation, which has found much resonance in society, is that
personality traits developed in childhood can carry through into adulthood. Returning, to both
Dewey (1916: 133–145) and Francis (2009) it would seem, as was earlier explored in the familial
histories of the majority of the participants, there is a strong link between the farmers’ having
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positive experiences of farming as children and a return to farming in adulthood – particularly
when forced to find another means of income (P2, P6) or when not particularly satisfied by ones
work (P4).
The final participant to be discussed in this sub-section is P1, he is an outlier from the others
admitting that he had no particular interest or personal experience in farming. This changed when
a friend asked him, “what would happen if the food wasn’t coming into Soweto from the
Johannesburg market?” This challenging question, combined with his personal history of a father
who was “a unionist” and “politician” who actively participated in bringing an end to apartheid,
led him to realise the extensive problems of the Sowetan food system (many of these the legacy
of apartheid). For P1, becoming a farmer was also a political act to practically reorganise Soweto’s
food system both by producing a diverse range of local fresh produce and setting up and chairing
a local farmers’ organisation to help the local urban farmers to realise “their value”. Similarly to
P1’s father’s activism to end apartheid, and with P1 having personally experienced the inequality
and exploitation of black labour in South African mines, he was attempting to empower himself
and his community. Although contextually different, P1’s farming intentions had parallels to Leah
Penniman’s (2018) timely book Farming While Black: Soul Fire Farm's Practical Guide to Liberation on
the Land, which explores her work to “address the systemic issues that led to food apartheid… in
the US food system” (2018: 5). Penniman also reflected on the fact that she, “never imagined that
[she] would become a farmer.” (2018: 1), but explained that through it she found healing:
Learning about Carver, Hamer, Whatley, and New Communities, I realized that
during all those years of seeing images of white people as the stewards of the land,
only white people as organic farmers, only white people in conversations about
sustainability, the only consistent story I’d seen or been told about Black people and
the land was about slavery and sharecropping, about coercion and brutality and
misery and sorrow. And yet here was an entire history, blooming in our present, in
which Black people’s expertise and love of the land and one another was evident.
When we as Black people are bombarded with messages that our only place of
belonging on land is as slaves, performing dangerous and backbreaking menial labor,
to learn of our true and nobble history as farmers and ecological stewards is deeply
healing… (2018: 3)
Although contextually and historically different, Penniman’s articulation of the disempowerment
and subjugation of Black farmers in the US is not a far cry from South Africa’s colonial and
apartheid where currently the government is actively engaged in policy towards land restitution.
In summary, the reason that the majority of the farmer participants gave for beginning to farm in
Johannesburg was that farming was something that they had positively experienced in their
childhood. In their adulthood, though government policy and aligned activities, they again
became aware of farming as an opportunity to change the food system to the benefit of
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marginalised communities and children, whilst also providing the potential for income when
faced with unemployment. As discussed in the theoretical framework, core to Activity Theory is
that it is object-orientated (Kaptelinin & Nardi 2012: 12). The reflective exploration of the
farmers’ goals helped identify some of their objectives and set them up for the more difficult
exploration of the higher-order motivations behind their farming activities. Furthermore, the
goals behind the participant farmers adult farming activities begins to offer opportunities for
comparison with Nussbaum’s 10 Central Capabilities. For example, the farmers’ abilities to think
about and reflect on their farming activities shows positive functioning of Nussbaum’s (2011: 33–
34) 4th Central Capability, senses, imagination and thought, and her 6th Central Capability, practical
reasoning. I now move into the exploration of the farmers’ motivations which will enable more
significant parallels to be drawn to capabilities.
6.2.2

Motivations

Some of the farmers’ reasons for beginning to farm were described in the prior sub-heading; this
aspect of the interview explored the deeper motivations that the participant farmers were able to
verbalise. As explored by Kaptelinin & Nardi (2006), motivations sit at the top of the hierarchical
structure of activity and thus direct the participant farmers’ farming activities, and thus their
technology innovation. The main motivation categories that emerged from the participants
explorations were those of economic reward (P1, P2, P3, P4, P7); personal health and wellbeing (P2, P3,
P4, P6, P7); curiosity and learning (P1, P4, P6, P7); knowledge sharing (P2, P4, P5, P7); success and
achievement (P3, P4, P5, P7); networking and collaboration (P1, P2, P4); self-sufficiency and emancipation
(P2, P6, P7); care for others (P3, P4, P5); farming (P1, P3, P5); determination (P4, P6, P7); and, planning
for the future (P1, P2). These have been arranged according to significance in terms of the number
of participant farmers that made a statement of relevance to a category. However, since for
example, P6 provided limited input into this aspect of the interview, some farmers may have
been more self-aware than others, so these motivation categories do not necessary reflect a
hierarchy of importance for all the farmers. Furthermore, since these categories only explore
what was verbalised by the farmers it only represents what they were able to consciously access.
A deeper exploration of their activity systems follows at the end of this chapter that allows for an
exploration of more unconscious motivations in relation to capability expansion.
I will discuss each motivation category in turn with reference to direct quotations made by the
participant farmers (some of them repeating across associated categories), and then, as per a
focus on capabilities, will propose Central Capabilities with which these motivation categories
align. The contradictions that arise between the farmers desires and their socio-technical realities
will be critically engaged with in contradictions and plans thereafter.
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6.2.2.1 Economic Reward
The following statements were made by the participant farmers that reference motivations for
economic reward: “… look at my investments… I didn’t have to go buy somewhere.” (P1); “… what
is important for me is to eat healthy, money will follow.” (P2); “If you want to buy a hose pipe
you don't have to say, I want to buy a hose pipe, you have to work towards buying a hose pipe, and
you can buy it.” (P2); “… farming can create lots of jobs…” (P3); “[I am most satisfied when] I
see the plants growing… [and] seeing it going to the consumers.” (P4); “What satisfies me is to
plant something, plant a seed, seed geminate and now you see returns now!” (P7). Since nearly all
the farmers’ considered farming a full-time pursuit, there is a clear need for them to reap
economic rewards from their efforts. The economic reward category of the participant farmers’
motivations is an important aspect of tools, where it enables access to resources and equipment
for their farming activities. Furthermore, the community of the participant farmers could be seen as
an important aspect of their market and as a source of funding. A desire for financial reward has
significant parallels to functioning Nussbaum’s (2011: 34) 10th Central Capability, (B) material
control over one’s environment.

6.2.2.2 Personal Health and Wellbeing
The following statements were made by the participant farmers that reference motivations for
personal health and wellbeing: “I do have that energy to stand here the whole day and I think it’s
through the mercy of God that I can do that.” (P2); “… what is important for me is to eat
healthy, money will follow.” (P2); “Enjoying your labour.” (P3); “The flu is coming in March,
most of the people will be coughing, I don't cough!” (P4); “I don't get frustrated here [at his
farm]. Like I tell you, it’s like a different world to me... here I’m in heaven.” (P6); and “Let's live
fullest to the abilities of our lives.” (P7). These statements tend to indicate a clear passion for
their farming, and through that, the psychological and physical reward that engaging with one’s
passions provides. This set of motivations indicates a desire for the farmers to function two of
Nussbaum’s (2011: 33) Central Capabilities, bodily health (CC2) and emotions (CC5). If functioned,
life (CC1) could also indirectly be positively impacted on by both the physical and psychological
health benefits the farmers derive from their farming.

6.2.2.3 Curiosity and Learning
The following statements were made by the participant farmers that reference an underlying
personality trait or motivations that could be categorised under curiosity and learning: “… I’m
curious” (P1); “I'm trying at least to run from being part of the problem. That's why the curiosity
comes in…” (P4); “I always want to learn, it's a yearning in me. I always want to do better…”
(P6); and “For me it's all about humanity… So, for me it's all about giving back to the
community. Improving people's lives. At the same time, I’m improving myself.” (P7). In the case
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of the participant farmers, this category of motivation provides further confirmation of Rogers’
(2003: 95) characterisation of innovators as having higher education, and also expands that to
consider innovators as seekers of new knowledge. The curiosity and learning category of the
participant farmers’ motivations indicates a desire to function Nussbaum’s (2011: 33) 4th Central
Capability, senses, imagination and thought, a capability with particular focus on education and the
“truly human” use of ones senses, imagination, thinking and reasoning.

6.2.2.4 Knowledge Sharing
The following statements were made by the participant farmers that reference a personality trait
or motivation for knowledge sharing: “… it's in my nature I end up sharing, talking.” (P2); “Nobody
doesn't know anything, and nobody knows all” (P4); “… for me it is all about sharing the
knowledge so that when you die somebody must be saying to somebody that, if it was not that guy,
I should have never been where I am today.” (P4); “… teaching our young people how to make food for
themselves… Because when I transfer my skills to them, I feel happy.” (P5); and “For me it's all
about humanity… So, for me it's all about giving back to the community. Improving people's
lives. At the same time, I’m improving myself.” (P7). In most cases it was the farmers’ own
personal experiences, in their youth (P5) or in moving to a new country (P7) that influenced their
motivation to support others in similar experiences to those they lived through. This knowledge
sharing category of the participant farmers’ shows significant aspects of motivation towards open
collaboration found in social innovation (The Young Foundation 2012: 21–22), and an alignment
with a desire to function Nussbaum’s (2011: 34) 7th Central Capability, affiliation (A), “being able
to live with and towards others, to recognise and show concern or other human beings, to engage
in various forms of social interaction; to be able to image the situation of another.”

6.2.2.5 Success and Achievement
The following statements were made by the participant farmers that reference motivations for
success and achievement: “… you know if you're passionate about what you are doing, there is no way
in which you won’t be successful…” (P3); “… for me it is all about sharing the knowledge so
that when you die somebody must be saying to somebody that, if it was not that guy, I should have
never been where I am today.” (P4); “… looking at what I’ve achieved over 10 years [in farming]!”
(P4); “… I see myself as someone who can do something for her nation.” (P5); and “I
appreciation someone telling you, you are doing good. It's fulfilling. That’s what keep us going.” (P7).
The motivation category of success and achievement evidences as desire by the participant farmers to
function aspects of Nussbaum’s 7th (2011: 34) Central Capability, affiliation (B), particularly with
regards to having “self-respect” and being “treated as a dignified human being.”
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6.2.2.6 Networking and Collaboration
The following statements were made by the participant farmers that reference motivations for
networking and collaboration: “… I work with everyone on earth…” (P1); “[My friends] are my
inspiration…” (P1); “… pray together for rain.” (P2); and “cultural diversity is what is driving
me.” (P4). This motivations category, like knowledge sharing, find parallels with some of the
common features of social innovation (The Young Foundation 2012: 21–22), and a desire to
function aspects of Nussbaum’s (2011: 34) 7th Central Capability, affiliation (A).

6.2.2.7 Self-sufficiency and Emancipation
The following statements were made by the participant farmers that reference motivations for
self-sufficiency and emancipation: “… what is important to me when I'm doing this is for me to eat
vegetables that I am growing myself.” (P2); “If you want to buy a hose pipe you don't have to
say, I want to buy a hose pipe, you have to work towards buying a hose pipe, and you can buy it.”
(P2); “Anything you can do, I can do better.” (P6); and “I will go with what I think is working for
me for my own environment, and not like, whatever people are doing I must follow. No, no, no.
Sometimes you must be unique from the rest. That's why I say, be the best from the rest. Just go with
my own flow.” (P7). The motivation category of self-sufficiency and emancipation, like economic reward,
seems to indicate a desire to function aspects of Nussbaum’s 10th (2011: 34) Central Capability
(B) material control over one’s environment since aspirations for self-sufficiency indicate clear control
over one’s environment. Like personal health and well-being, the potential emancipatory aspects of
these motivations also indicated a significant level of self-respect which is directly linked to how
others perceive you, and hence a further desire to function Nussbaum’s (2011: 34) 7th Central
Capability, affiliation (B).

6.2.2.8 Care for Others
The following statements were made by the participant farmers that reference motivations of
caring for others: “We won't have a malnourished nation if we are a farmer nation.” (P3); “how are
we [Africa] going to tap into that particular thing and start turning the tables, instead of being the
begging basket we become the breadbasket!?” (P4); “You know I'm happy when I do farming
especially when… the underprivileged [and children] they come here to get food, so that makes
me happy…” (P5); and, “You know when I was a child, I never saw my father and mother, but I
realized that someone [her grandmother] took that initiative to bring me up, so I must also give
back to someone.” (P5). Like, knowledge sharing and networking and collaboration, this category of the
participant farmers’ motivations finds parallels with a desire to function Nussbaum’s (2011: 34)
7th Central Capability, affiliation (A), in terms of building close human relations, but also the 5th
Central Capability, emotions, since the farmers’ care for others also has their own positive
emotional benefits.
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6.2.2.9 Farming
The following statements were made by the participant farmers that reference a motivation to
farm: “[farming] is something I wasn’t interested in, in any way, even my mom was surprised!”
(P1); “[farming] wasn't my initial interest, it just came out…” (P3); “You talk farming, I don't
know, there is something in me that is rising and makes me like I am on a trampoline [laughs]!”
(P3); “I think farming, it's a calling…” (P5). Although this is a motivation towards a particular
activity, parallels can be drawn between the farmers’ desire to farm and a desire to function
Nussbaum’s (2011: 34) 8th and 9th Central Capabilities, the first, other species, reflects a desire “to
live with concern for and in relation to animals, plants and the world of nature,” a significant
aspect of farming, and the second, play, reflects a desire to enjoy farming that can only be
described as playful.

6.2.2.10 Determination
The following statements were made by the participant farmers that reference personality traits of
determination, which although not a motivation in itself, is key to doggedly achieving other
motivations: “Even if I’m troubled, I won't say anything to [my mum, siblings or wife]. I keep on
kicking, and kicking, and knocking, and knocking and say, one day the door will open.” (P4); “Just by
seeing something, I tell myself, no man, I can't do this. Let me try and do it… if I do fail, I don't say,
aaah, I can't do it. I’ll try again tomorrow and the day after that until I get it right, that's my belief.”
(P6); “… I had to change the system.” (P7); and “I must punch above my waist and go that extra
mile.” (P7). Determination underpins a deep-seated dedication to function Nussbaum’s (2011: 34)
10th Central Capability control over one’s environment. This can be considered both in terms of B,
taking control over the farmers’ material environments, but also in terms of A, where the
intention to change existing systems is a political act.

6.2.2.11 Planning for the Future
The following statements were made by only two of the participant farmers that referenced
planning for the future, although also not a motivation in itself, such a character trait plays a
significant role in the perspective of time which underpins the famers’ motivations: “… I live for
now.” (P1); and “I want to improve here, but with the purpose that if things go well, I want to go
back home because there’s a lot of land” (P2). They are both contradictory in terms of planning
for the future, with P1 only living for the present and with P2 with long-term plans. Both indicate
a desire to function Nussbaum’s 6th Central Capability, practical reason, in how the farmers were
able to “engage in critical reflection about planning” their lives.

112

6.2.3

Objectives Conclusions

In summary, the main motivations that underpinned the participant farmers’ farming activities
were earning a living from their farming (economic reward) with clear benefits to their personal health
and wellbeing. These motivations were clearly individualistic, with such individualism echoing in
curiosity and learning, self-sufficiency and emancipation, and farming. However, external considerations of
success and achievement, and an almost altruistic desire to share knowledge, network and collaborate, and
care for others were also significant motivations for the participant farmers. Additional
considerations for the farmers’ determination and time scales in planning for the future, reflected
differing perspectives on their gaze and drive to enact their motivations. Significantly, when
compared to Nussbaum’s 10 Central Capabilities, it was found that almost all of the 10 categories
were reflected in the farmers’ motivations. The only Central Capability that was not clearly
evident in the participant farmers’ discussions about their motivations was the 3rd Central
Capability, bodily integrity, which, in the South African context, would definitely be an aspect of the
farmers’ lived experiences, but may not have easily been considered when discussing their
farming activities.

6.3 Community
6.3.1

Social Networks

Except for P6 who preferred to be left to his own devices, all the other farmer participants found
connecting with other people important for their development. One-on-one physical engagement
was the primary method for connecting with individuals. In some cases, it was through word-ofmouth that the participant farmer would hear of someone else’s exploits, generally a fellow black
farmer (P1, P2, P3). With Johannesburg being such a big city, the time it took and the cost for
travel meant that such visits were carefully considered with the potential for benefit outweighing
the costs. P7 said that when he began farming in Johannesburg he would walk about his
neighbourhood and seeing someone farming, would start up a conversation asking about what
they are doing and how they are doing it, all whilst making out he had no farming knowledge. He
explained that the “small knowledge that they give you it comes to be like my ammunition on my
small ecosystem!” (P7). However, this strategy no longer works since his exploits are now known,
so he is now finding other novice farmers using his strategy back on him (P7). Another
opportunity to connect with others was through farmers’ markets where the farmer participants
sold their produce (P1, P3, P5). Here the costs were offset by the sale of their produce so the
participants could be less strategic in those they engaged with, opening up opportunities for
serendipitous engagements that could lead to unseen opportunities, such as supplying a chef’s
school with produce (P5). Key reasons for farmer participants to build relationships with other
individuals: were because they had different expertise, knowledge or skills (P1, P3, P4, P5, P7),
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particular mention was made of gaining indigenous knowledge from older generations (P1, P4);
they were “like-minded” (P1) or “on the same page in our method of farming” (P3) or shared
similar “passion… in farming” (P3); there was potential for funding or sponsored resources (P5,
P4, P7); and there was potential for the further sale of their produce (P3, P5).
In terms of collective engagement, P5 was a member of a local farmers’ forum, which had about
20-25 local urban farmers attending regular meetings. Considering they all farmed in the same
region, I found it peculiar that they had never made the effort to organise visits to each other’s
farms. P1 had previously tried to create a similar regional farmers’ forum in Soweto to help new
farmers navigate the challenges of starting a small farm. P2 was also a member of this
organisation and explained that a local government official helped by providing a room in a
community centre for them to meet, but when he was reassigned, they were no longer able to
meet there, and without regular meetings, the organisation slowly fading away. The majority of
the participants were identified as participants for this research study through the iZindaba
Zokudla Farmers’ Lab and most of them freely noted the value that they had received from it (P1,
P2, P3, P4, P5, P7). Key highlights, which would be relevant for any of the collective
engagements listed above, included: the camaraderie of being able to share your farming
problems with others (P1, P2, P5); the more experienced farmers could then offer their expertise
and/or consulting services to struggling emerging urban farmers (P1); and the Khula App was
considered a means to “sharpen the knives of marketing.” (P4). However, not all comments
about iZindaba Zokudla were positive, and some of the participants' frustrations included them
not understanding why farmers do not regularly come back to the forum (P2); and that some
people seem to enjoy the limelight of talking in the public forum but are less willing to engage
one-on-one when approached afterwards (P2).
Although meeting physically seemed to be the primary means of the farmers’ to deeply connect
with others (P1, P3, P5, P7), when the physical distance was too great for regular connection,
social media platforms like Facebook (P1, P2) would be used as a substitute. Facebook Groups
were listed as valuable means to get knowledge from groups of experts (P2), but also in the case
of P2 to connect with other female farmers for moral support (even if the group was
international with farmer expertise focused on a different climate). P7 was a very active
participant on Facebook with over 500 ‘friends’ and with his regular participation on a range of
farming and food-related Facebook Groups.
Another key source of inspiration for some of the farmers was via print media. P4 is an avid
reader and on joining the City of Johannesburg Skills Centre cooperative he gave P3 a Margaret
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Roberts’ A-Z of Herbs book (2000); P3 said that it was, “where I started to have love for herbs…”
Distinct from the other farmer participants, P4’s love for books also led to the cooperative
becoming a member of a book club which provide them with relevant farming reading material
to consume. Farmers’ Weekly (P4), and Home Gardening (P7) were listed as other print media that
the farmers liked to be exposed to. P4 particularly highlighted Bill Kerr’s Farmers’ Weekly column,
as well as Herman Uys’ book God’s Pharmacy (2004). He also multiple references to Margaret
Roberts as a key source of locally relevant inspiration.
Although much of the networking was about receiving benefit for the farmers, all of the farmers’
noted that giving their knowledge back to and mentoring their fellow farmers and youth were
important activities for them (P1-7). P1 noted the foundational significance of a special
relationship he had with a “white farmer” who acted as his “mentor” in the early days of his
farming, which he then mirrored in his openness to mentor other local farmers. P7 offered many
courses to local community farmers (some free of charge), whilst also mentoring those that
would come through his door to see his work. P5 was actively involved in programmes offered
through the City of Johannesburg Skills Centre, particularly related to youth employment and
upskilling. And, with P1’s farm located on a school, he explained that they had tried to connect
what they did with the school’s biology curriculum. This, unfortunately, did not last for long, and
now they only supply food to the school kitchen (P1). In some cases, the help given the farmers
provided was simply an extra hand for physical labour, which would be reciprocated when
needed (P2, P6).
Having all worked together at the Johannesburg Skills Centre, P3, P4, P5 all had networks that
directly led to them to opportunities for improving/expanding their farming operations. Key to
these networks was the location of the cooperative at a City of Johannesburg Skills Centre, and
their links to government organisations such as the Provincial and National Departments of
Agriculture (P3, P4). As will be explored further below, one of P5’s key technology innovations
was her active networking.
6.3.2

Community Response

Kirsten and van Zyl (1998) describe how:
… the concept of “small-scale farmer” is usually value laden… and is often viewed in
a negative light… In South Africa “small-scale” is often equated with a backward,
non-productive, non-commercial, subsistence agriculture… (1998: 552).
These may be the views of a more privileged economic growth-orientated South Africa that at
times is echoed by the South African government (Kirsten & van Zyl 1998), but the participant
farmers presented more positive descriptions of their communities’ perceptions of them. Given
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that many of the farmers support vulnerable people in their local communities, as was explored
in the section above, this is not too surprising. However, the community aspect of the farmers
activity systems (Engeström 1987: 78), is a more complex set of intersecting human
interrelations.
In the farmers’ narratives it became clear that there were multiple layers of community, these
included the organisations on who’s land they were farming; the direct neighbours of the farm;
their customers, both local and at markets; their broader community of other farmers (which is
explored in more detail in community contradictions below); and the broader political economy
in which they were supported or hindered in their actions.
P1, P2, P5, P6 and P7 all reflected on the positive relationships they had with the local
community customers who appreciated the freshness and cost saving of buying from local
farmers as opposed to large retail chains. As noted above, P1, P4, P5 and P7 were all seen to
support those in need in their communities with either low-cost or free fresh produce. P6 and P1
both noted that they had experienced theft and vandalism on their farms, but in both cases, they
indicated that it was either people who were desperate for food, misbehaving youth, or
“druggies” (P6) and in time the community would usually come forward to let them know who
the perpetrators were. P1 had been provided with a chicken coup by the Department of
Agriculture and at the time the neighbours had warned him the chickens would be stolen. P1,
however, felt that the warning was mostly the neighbours not wanting to live next to chickens,
and at the time of the interview the coup remained unused. Both P3 and P4 were working on
farm sites that were becoming established within their broader local communities, so were unable
to provide insight into these relationships. However, in P4’s case, the Frail Care Centre, the
patients and their families showed clear appreciation for the value of the food garden through
their investments in the garden’s rehabilitation, staffing and staff training.
P3 and P5 reflected on the positive feedback and constructive criticism they received from their
market customers. The fact that their produce was naturally grown, enabled them to draw
customers who were willing to pay for such a benefit. This clientele were also more willing to try
out different produce, which also allowed them to diversify what they grew.
P1, P4, P5 and P7 all offer their farming expertise to train and consult for other farmers. In P7’s
case from the income that he receives from this, and the observation of multiple people coming
long distances to consult with him, it is clear that his expertise as a farmer have gained him much
respect in the wider farming community.
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As will be explored below with regards to land tenure, P1, P2, P3 and P5 all had uneasy
relationships with the organisations on who’s properties they were farming. Since P1 and P2 were
farming on school land, in all cases the farmer’s ‘landlords’ were government departments who
should have been highly sensitive to the needs of farmers in terms of security of tenure. iZindaba
Zokudla attempted to engage with the Department of Education and teachers to develop clearer
protocols for urban farming on school property, however it became clear through the eventual
petering out of these efforts that pre-existing silos were difficult to break (Malan 2018: 7) – it was
also clear that this was not a top priority for an educational system under significant strain. The
complex and convoluted position of small-scale urban farming across a multitude of
Government departments in South Africa and Johannesburg leads to duplication, murkiness in
responsibility, and ultimately, “leads to a fragmentation of focus and serious confusion for urban
farmers on the ground trying to negotiate the quagmire of departmental authority.” (Campbell
2013a: 9–10). Considerations for zoning regulations in terms of urban agriculture, water quality
and soil testing, monitory and evaluation of the successes/failures of funded urban agricultural
projects, and further funding where clear success was evident, would all be clear governmental
actions towards farmer support, however in all cases were lacking. In fact, some of the farmers
highlighted a rather problematic extractive relationship with government where the farmers’
successes were reported on by government officials as the fruits of their own labour, however no
appropriate benefit ever filtered back down to the farmers’ themselves (P1, P7).
6.3.3

Community Conclusions

From the exploration and analysis described above, the majority of farmer participants had
extensive social networks. This concurs with Rogers (Rogers 1961, 2003: 95, 271, 282, 290)
findings that innovators have greater “cosmopoliteness” (2003: 290), which he defines more
broadly under the main characteristic of innovators being “venturesome” (2003: 282–283).
“Their interest in new ideas leads them out of a local circle of peer networks and into more
cosmopolite social relationships.” (Rogers 2003: 282), this highlights the importance of the
community aspect of the farmers’ activity systems (Engeström 1987: 154). Despite limitations to
physical connection, many of the findings presented above show positive function of
Nussbaum’s (2011: 34) 7th Central Capability affiliations. The key role that social networks played
for the farmers, and hence the technology innovation activities, highlights the importance of the
social in their socio-technical systems. In the later exploration of the farmers’ technology
innovation activities it is expected that more congruence may be found with Meroni’s (2019) and
The Young Foundation’s (2011: 34) descriptions of social innovation.
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In most cases, there is a positive relationship with the local community, customers and with other
farmers, however, it seems that in all cases the farmers are disempowered and frustrated in their
relationships with government. To some extent this would indicate positive aspects of affiliation,
Nussbaum’s (2011: 34) 7th Central Capability, and negative aspects of political control over one’s
environment, Nussbaum’s (2011: 34) 10th Central Capability.

6.4 Tools
6.4.1

Farm site/s

Most of the farmers had a history of farming across multiple sites, however except for P7 and P1,
they all only farmed on one site at a time. At the time of the interview, P7 farmed at two sites,
one at his home and another nearby in partnership with another farmer. Although P1 had
attempted to farm at two sites he had found it too difficult to manage resources on two locations
and had therefore decided to focus his efforts at one location. Limiting duplication of costs and
resources, and the fact that only three of the farmers had access to cars (P1, P3, P5), are the most
probable reasons behind the majority of the farmers preferring to focus their efforts by only
farming at one location.
Although farming was limited to one site, this did not mean that the farmers did not
progressively seek better opportunities/land throughout their time farming. P6 began farming at
his home and then moved to a piece of land on the outskirts of his suburb. P2 had begun
farming at a school and then after leaving farming for a few years, returned but to another school
located closer to her home. P3, P4 and P5 all started farming at the same City of Johannesburg
Skills Centre site. However, due to transport issues, P3 then moved to an area closer to her
home, and when told by the City she could not farm there, applied for and received a farm site
officially run by the City of Johannesburg in the north of the city. P4 moved from the City of
Johannesburg Skills Centre to manage a food garden at a Care Centre where he saw more longterm potential for himself. P5 began and remained at the City of Johannesburg Skills Centre and
was the only farmer who had been farming at one site for her whole farming career.
Nearly all the moves made by farmers to new sites were to improve their circumstances, for
example by limiting travel (P3, P2), moving closer to family or home (P2, P4), or seeing greater
potential from a new farm site (P4, P6, P7). Most of these moves, whether at invitation or for an
‘upgrade’, were sparked through the farmers’ networks (P1, P2, P3, P4, P5, P7) or their own
careful identification of better opportunities (P4, P6). As has been identified in the prior subheading on community, the fact that many of the farmers moved to find farm site opportunities
through their networks concurs with Rogers (2003: 95, 282) finding that innovators have “greater
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cosmopoliteness” and furthers the observation of the importance of the social aspects of the
farmers’ activity systems. This also furthers the prior observation of how they are able to
function affiliations to their benefit, as per Nussbaum’s (2011) 7th Central Capability.
6.4.2

Land Size

In all cases, and as per the sampling criteria, the participant farmers in this study farmed at a
small-scale. The size of land as described by the farmers was usually the total size of the piece of
land they had access to. In some cases, the total provided included additional buildings, storage
and water tanks, which reduced the amount of productive land. The size of the land was
provided by the participant farmers and Google Maps GIS tool was then used to measure and
compare for accuracy. The smallest land area was P2 with 470m 2, and the largest was P1 with
7420m2, in-between P3 had 5530m2, P4 3540 m2, P5 7090 m2, P6 960m2, P7 2500m2 (and the
other piece of land he was farming was between 2500-5000m2). All the participants, except for
P5, had clear knowledge of the size of the land and were able to provide figures of the size of the
land very close to the GIS data. P5, who had the second largest piece of land, gave the size of her
farm as 500m2, which even if she meant 5000m2 was still significantly incorrect from the actual
value of 7090m2. Knowing the size of one’s farm size is strongly connected to a farmer’s
understanding of what and how much needs planting and irrigating – I would therefore posit that
farmers that get their farm size significantly wrong, like P5, tend to be less practically connected
with their land. In P5’s case she employs labour on her farm and is much more involved in the
selling and marketing of the produce than its growing, so it seems this would hold.
6.4.3

Physical and biological resources

A key resource for all the farmers, after land, was their access to water: P1 and P5 both had
boreholes, and P4 said there were plans to drill a borehole at the Frail Care Centre. P1 recently
had to buy a new pump for their extensive microjet irrigation system; P2 and 12 other farmers all
shared water, and a concern about its continued access, with the school on who’s land they
farmed; P3 used her petrol-powered pump to water runoff from a water works to irrigate her
crops; P4’s employer was building a large dam to capture and store rain water to be pumped to
irrigate his vegetables; P5, P6 and P7 all used municipal water without paying for it, but with the
concern that this could change at any time. Another key biological resource consideration was the
farmer’s soil and its enhancement: most of the farmers made their own compost (P1, P2, P4, P5,
P6, P7), and some farmers additionally used containers to keep worms for worm tea or to brew
other liquid fertilisers (P1, P2, P7). P1 and P2 both had issues of access to sufficient organic
material; in P1’s case they overcame this by linking beyond the farm into their wider community
with City Parks to access grass cuttings and wood chips for mulch and compost.
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Although the large equipment on the farms varied widely, the tools used by the farmers tended to
be quite similar with most farmers having: a pickaxe, hoe, spade, fork, secateurs, rake, seedling
trays, plastic pots, crates, hose pipe. The only exception to this was P6, who had an even more
extensive tool collection because of his many trades. P5 had the most extensive large farming
equipment provided through sponsors and the City of Johannesburg, while P3 had the least.
When large equipment was donated or sponsored in most cases it was difficult for the farmers to
maintain it due to the relatively large costs, which in all cases they seemed to not have not
budgeted for – or were waiting for the State to come to their aid. This was the case in P1’s
tunnels and borehole pump and P5’s extensive drip irrigation system. Farmers without
government support or sponsorship, had far less extensive equipment, but were far more
innovative in using the recourses they had (P1, P2, P6, P7). P3 had only just started farming at
her new site, but her previous experience of having money stolen from her when trying to irrigate
her previous farm, is also relevant to note. In many cases the farmers are not experts on the
technology they need, and unscrupulous opportunists can deceive ignorant farmers into parting
with their hard-earned money. Similarly, well-meaning donations of equipment may not be the
most appropriate technological solutions to farmers’ specific needs, and in fact could distract the
farmers’ attention from their real needs (Bunch 1991: 25). P1’s tunnels and chicken coup and
P5’s tunnels and irrigation system were examples of large equipment that was donated and not
properly maintained or utilised. In the case of P5 she showed significant innovation in getting
sponsored equipment, but as Bunch (1991: 25) observed in his development work through his
NPO World Neighbours, people who personally invest in their own infrastructure, as opposed to
infrastructure that is donated, are far more caring of it. There also seemed to be an expectation
from those who received support from the State that this would continue regardless and would
hold off for an extended time, for example waiting for plastic for their tunnels (P1). However,
those farmers who had not received any State support, despite resenting it (P7), more actively
found alternative ways of meeting their needs in more responsive and resilient ways.
6.4.4

Income

Getting clear answers from the farmers about the income that was generated from farming
activities was one of the most difficult aspects of the inquiry. Some of the reasons for this were
the seasonal/harvest fluctuations of sales that made it difficult for the farmers to provide a
monthly income figure. Furthermore, as was observed at the farm sites, most sales were cash and
often not documented, this meant that many of the farmers did not have an accurate account of
income/sales. This may have also been due to a lack of financial management skills as noted by
some of the participant farmers (P3, P4). There were also conflicting motivations to embellish or
under report income. Embellishing income could have been driven by the socially driven desire
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for status through the farmers’ success (de Botton 2004), or could have been motivated by a
desire to provide evidence of return on investment from funders or donors. The opposite, underreporting, may have been motivated by the farmers’ awareness of their accountability to have to
pay taxes on anything formally reported. Finally, in most cases the true costs for the farming
activity were not considered with most farmers getting free or subsidised water and electricity,
and all but one of the farmers (P7) not having to pay rates and taxes on the land they were using.
This is an interesting point of tension because if the farmers did have the title deeds to the land
they were farming on (as will be explored further below), they might find that their operations
became even less financially sustainable due to the increased costs associated with their land
tenure.
Participant
P2

Farm Income (per month)
R6 000 – R14 000. Additional income from
farmer consultations not disclosed.
Up to R6 000

P3

R11 200 – R15 200

P4

Up to R200. These was from ad hoc sales to
staff of the Centre, since there was no
expectation to make sales yet.

P5

At least R20 000

P1

P6
P7

Farm Costs (per month)
Labour and vegetables given to school who pay
water & electricity.
R20 for water paid to school.
Labour, seeds, tools, petrol (for water pump
and for transport) and car maintenance.
Not known to P4 but paid by the Frail Care
Centre.

Labour. Water and electricity are paid for by the
City of Johannesburg.
Up to R4 000
Seeds, animals and feed.
R10 000 – R20 000, including the provision
Water, electricity, rates and taxes. Transport to
of farmer training and workshops.
and from farmer training and workshops.
Table 5 Participant farmers' income and costs.

Table 5 (above) gives an overview of the monthly income from each farmer and an indication of
some of the costs that would need to be covered from this income. In the cases of P1, P3 and
P5, who earn some of the largest income from their farms, their costs also include the salaries
they pay for additional labour on their farms. Increased income and having expanded labour to
expand sales go hand-in-hand, but despite these additional costs, these farmers must also be
acknowledged to be supporting wider groups of dependents, through their employees, than just
themselves. The collective investment in the successes of their endeavours could therefore be
seen to be more than some of the other farmers who farmed alone (P2, P6). Both P1 and P5,
despite her additional employees, felt that the full potential of their farms was not being realised
through insufficient income to allow them to employ more labour. Although P2 was earning the
least income from her farm, she made it clear that she could generally buy whatever she needed
from the income she received. Furthering this line of thinking further, it is useful to contextualise
the income figures provided by the farmers in relation to the broader South African context.
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According to the StatsSA Sustainable Development Goal Country Report (2019a: 23), “more
than one out of every five adults (25.2%) were living below the food poverty line [FPL] in 2015,
while a third (33.8%) were living below the lower-bound poverty line [LBPL] and approximately
half (40%) were living below the upper-bound poverty line [UBPL].” When combined with a
growing unemployment crisis in South Africa (Centre for Development and Enterprise 2020), the
Pietermaritzburg Economic Justice & Dignity (PMBEJD) (2019) group’s affordability index has
found that the percentage of South Africans living below the UBPL in April 2019 had risen from
40% to 55,5% (30,4 million people). In April 2019, Statistics South Africa (2019b) defined this
UBPL as R1 227 per month. Returning to our farmer participants and excluding P4 (who earned
a salary and was not expected to sell produce), the lowest earning participant farmer (P6) in 2019
earned up to just over three times the UBPL, and the highest earning farmers (P5 & P7) were
earning just over 16 times the UBPL. Furthermore, in April 2019 an average monthly household
food basked was costed at R3 077 (Pietermaritzburg Economic Justice & Dignity 2019), this is an
impossible target for any household with two bread winners earning income under the UBPL,
and helps to explain rampant issues of food insecurity. However, for the participant farmers they
all grow their own food, which not only provides income significantly above the UBPL, but also
greatly reduces the amount they need to spend on their monthly household food baskets. Further
to this, the successes of the farmers not only benefited themselves but also their wider
community with many of the farmers also freely giving food to community members in dire need
(P5, P7) and/or supported schools and crèches with food from their gardens (P1, P5, P7), or
provided “horticultural therapy” to those staying at the Frail Care Centre P4 worked for.
Through this contextualisation, there is evidence of further positive impact on a range of
Nussbaum’s (2011: 34) Central Capabilities, including bodily health (CC2), emotions (CC5) and control
over the farmers’ material environments (CC10B).
In addition to income from produce sales, some of the farmer participants increased their
resilience by not just growing food crops, but by also keeping pigs, chickens and ducks (P6 &
P7), wild birds (P6), bees (P7), had a nursery to sell fruit trees, herbs and vegetable plants (P7) or
processed their crops into juices (P5). Further resilience was added by farmers who found ways
to not only rely on direct farming activities. These included, P1 consulting to other urban farmers
and working on other creative media projects; P3 sourcing produce from other farmers to allow
her to sell a more diverse range of produce at markets and to enable her to keep selling even if a
her own crop failed; P5 who also offered training and workshops through the Skills Resource
Centre and who charged visitor for tours of her farm; P6 who regularly refurbished things that
people had thrown out to resell, and P7 who also offered training and workshops to his local
community and NGOs whilst also charging for tours of his farm. Such resilience clearly concurs
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with Rogers’ finding the innovators have access to more resources (Rogers 1961, 2003: 95, 270,
282, 288), however in the case of these participant farmers I would suggest that these two aspects
are inseparable. In other words, it is the innovativeness of the farmers that leads them to diversify
their actions and hence improve their resilience, which in turn allows them the space to be more
innovative.
6.4.5

Tools Conclusions

For the purposes of monitoring the Sustainable Development Goals, the FAO (2018) proposed a
definition of small-scale food producers that has two dimensions, physical size (the bottom 40%
of land at a national level) and economic size (the bottom 40% of cumulative economic revenue
from agricultural activities at a national level), which is the current way that small-scale farmers
are defined nationally in South Africa. For the purposes of this thesis, the details of the definition
are not as important as the direct link between land size and its economic potential. P2, with
470m2, and P6, with 960m2, both were limited in reaching significant economic benefits by the
size of their land, despite their motivations. However, all the other farmers have smallholding
sizes that, if managed correctly, have the potential for relatively significant economic reward.
Further to this, Rogers (1961) found that there was a link between innovativeness and land size
when comparing farmers in Ohio and Colombia, however in Nielsen’s (2001: 100) study in East
Africa no correlation was found. Based on the innovativeness of these farmer participants and
the diversity of farm sizes, it would seem that this study further corroborates Nielsen’s findings.
Land tenure is dealt with more extensive below in the rules and regulations sub-heading, but it
also has relevance to tools. In a recent study on land tenure security and its implication for
investment in Soweto by Suchá et al (2020) it was found that “… legal tenure security is more
important for investments than perceived tenure security.” (2020: 8). By exploring the
infrastructure on farms in Soweto, Suchá et al (2020) did find that some farmers with only a
perceived tenure security invested in infrastructure and tools, however they did not differentiate
whether the infrastructure on the farms was actually bought by the farmers themselves, donated
or pre-existing. As will be seen in the section on land tenure, P6 clearly indicated that the fact he
does not own his land meant he was not willing to invest in infrastructure that could not easily be
removed. P3 had also recently experienced being removed from her land, which under
powerlines, she had perceived as having relatively good land tenure security. P1 had invested in
drip irrigation, which was moveable, but not in the plastic to re-cover their tunnels which were
immoveable assets (although as explained above, this may have been because he was waiting for
State intervention). In this group of farmers, except for P7, it would seem that not owning land
limited their willingness to personally invest in immoveable infrastructure. This would lead to the
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conclusion that the farmers’ freedom to invest in infrastructure is limited by their lack of legal
land tenure. Since owning land is so clearly articulated by Nussbaum (2011: 34) in her 10th Central
Capability, this would reflect in a negative impacts on the farmers abilities to further their material
control over their environments.
In all of these seven participant farmers’ cases, even for P4 who was employed as a farm
manager, it is clear that there is a significant benefit of urban agriculture and its related activities
in keeping them all above the UBPL and in some cases even enabling them to thrive. It would
seem that this contradicts the findings of Cloete et al (2009) and Frayne et al (2014) in terms of
the potential nutritional and income generating impacts of urban agriculture. However, as hinted
to by Malan (2015a: 51), it may be that it is the innovativeness of these participant farmers’ that
has enabled them to upskill themselves, to be more resilient and ultimately more productive than
other urban farmers in South Africa. Even though the majority of the farmers do not own their
land and possibly because they don’t have to worry about the costs of ownership, their farming
success provides further indication of them having positively impacted on their material control over
their environments, Nussbaum’s (2011: 34) 10th Central Capability.

6.5 Rules & Regulations
6.5.1

Land Tenure

In post-apartheid South Africa, land ownership continues to be an area of political and policy
contestation (Akinola 2018; Hall 2004). The microcosm of the seven participant farmers reflects
a diversity of land ownership types, but in most cases, ownership remains mired in uncertainty.
Both P1 and P2 have land on school properties. P1 has a formal 10-year lease, with three years
remaining, with the school on whose land they farm. However, there is a new school principal
and P1 says that he seems uncertain of his position with regards to the farmers. P2 and the
informal agreement between the principal and the farmers to use the land, but the issue of water
has become a bone of contention between the school and the farmers, and P2 fears this might
bring the city to cut off the school’s water and electricity over unpaid services.
P3, P5 and P6 all farm on land owned by the South African government. P3 had recently moved
to a new farm at an official farming site run by the City of Johannesburg. She had to submit her
co-operative certificate, a business plan and South African Revenue Service (SARS)
documentation and expects to receive a 5-year lease, but thus far she has no formal lease
agreement. P5 farms at a City of Johannesburg Skills Centre, the land is therefore owned by the
City of Johannesburg. She has been farming there since 2006 and has been talking to the City
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about getting her lease since 2013. Although promised to receive a contract, and then a lease, no
official documentation has been forthcoming. P6’s is farming on land on the fringes of his
suburb and thus far his activities have been ignored, however, he is very aware that he can be
thrown off the land at any time, this greatly limits what he will invest into the site.
P4 is employed to work at the Frail Care Centre who owns the land on which he works. And
finally, P7 is the only participant farmer that has a title deed for the land on which both his home
and farm are located in the south of Johannesburg.
The following information was found based on the City of Johannesburg’s Land Use Scheme
(2018) and the City of Johannesburg GeoLIS Zoning Theme (2020) online tool. In terms of
ownership of land: the land on which P1 and P2 farm is owned by the “Provincial Government
of the Province of Gauteng” the full property on which P1 farms is valued at R11 720 000 and
R7 565 000 for P2; the land on which P3 farms is owned by the “City of Johannesburg
Metropolitan Municipality” with the full property valued at R149 100 000; the land on which P4
farms is owned by the Frail Care Centre who employ him and is valued at R48 078 000; the land
on which P5 farms is owned by the “City of Johannesburg” and is valued at R0; the land on
which P6 farms is listed as ownership “null” with the full land valued at R6 106 000; and,
although P7 says he has the title deeds to his property the land on which his house is located and
he farms is listed as owned by the “City of Johannesburg Metropolitan Municipality” and is
valued at R42 000. In terms of zoning: P1, P2 and P4’s farms are all zoned 16 “institutional”,
which prohibits both agriculture and urban agriculture; P3’s farm is zoned “null”, but as part of a
City Water Works should be zone 28 “water works”, which permits “agricultural purposes” as
secondary land use rights; P5 and P6’s farms are zoned 25 “public open space”, which prohibits
both agriculture and urban agriculture; and, P7’s property is zoned as 3 “residential 3” with his
farming extending into zone 25 “public open space” both of which prohibit agriculture and
urban agriculture.
It is important to note that although all the land on which the participants farm is owned by the
State and despite State support for some of their farming activities, based on the City of
Johannesburg’s Land Use Scheme (2018) zoning regulations, other than in P3’s case, all the
participant’s agriculture is technically illegal. This means that although there may be verbal
agreements and lease agreements in place with current lessees (as in the two schools), at any point
the City of Johannesburg or the local municipalities could legally evict any of the participant
farmers – although it is also noted that in practice this is not an easy undertaking, even for the
State. However, this was P3’s case when she was evicted from her prior farm, which was owned
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by the Municipality of Randburg and zoned 25 “Public Open Space” and 1 “Residential 1”, both
of which prohibit urban agriculture or agriculture. Furthermore, although the farmer’s all farm on
portions of the land, the high property values provide significant insight into how unlikely it
would be for the farmers to actually ever fully own the urban land on which they farm.
6.5.2

Farming Organisation and Number of Farmers on Site/s

These two aspects of rules & regulations are linked since the number of farmers on each site was
ultimately driven by how participant farmers had structured their farming organisations. The
range of the participant farmers’ organisational roles included: a director of a company (P1),
members of a cooperative (P3, P5), employed by an NPO (P4), and as individual farmers (P2, P6
& P7), in both P2 and P7’s cases, communally farming with other farmers. In the more formal
organisations, it was interesting to note that in all cases there were usually only one (P3, P5) or at
most three (P1) farmers as part of their organisations. In P1’s case the other two directors were
investors, in P3 and P5’s cases it seemed that the other members were mostly not actively
involved in the farm and were rather placeholders needed to register a cooperative in order to get
government support. However, in P3’s case, it did seem that some financial support was
provided by the other members. In both cooperatives’ cases, due to the lack of participation by
other members, P3 and P5 had to employ two and four additional workers respectively on their
farms. P1 also employed four additional workers, and Frail Care Centre that P4 worked for also
employed three other labourers. P2 farmed communally with 11 other farmers, and P7 with one
other farmer. The employment of other labourers by some of the farmers expands their activity
systems’ divisions of labour (Engeström 1987: 98). Through membership in their organisations or
employment, these seven urban farms are, therefore, linked to the livelihoods of 9 (P1) + 12 (P2)
+ 7 (P3) + 4 (P4) + 12 (P5) + 1 (P6) + 2 (P7) = 47 people.
6.5.3

Rules & Regulations Conclusions

I return to Penniman’s (2018) quote in Farming While Black, where she says that “Owning our
own land, growing our own food, educating our youth participating in our own health care and
justice systems – this is the source of real power and dignity.”(2018: 8). Looking at the
experiences of the seven participant farmers, the majority have tenuous land tenure that hinders
their potential for “real power and dignity” (Penniman 2018: 8). On a similar vein to Penniman,
Nussbaum (2011: 34) considers “being able to hold property” a key aspect of her 10 th Central
Capability, material control over one’s environment. For the majority of the farmers, this capability is not
being fully realised due to the insecurity of their land tenure. With the political and legal cogs
turning for the South African government to redistribute land without compensation (Sibanda
2019), land ownership remains a central feature of much economic and socio-political dialogue.
However, up until this point, post-apartheid land redistribution has not had its desired effect
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(Beinart & Delius 2019), governments mismanagement of this process can be seen in how P3
and P5, both farming on government land, are yet to receive any formal lease agreement. As was
highlighted by P6, in all cases except for P7 the farmers have uncertainties about the land on
which they farm, in such circumstances, they are not free to fully invest their passions and
finances into their farming activities.
Despite a generally positive impact on affiliation, Nussbaum’s (2011: 34) 7th Central Capability in
terms of the structures of the farm organisations, in the cases of the cooperatives, it seems that
much of the affiliation is driven by the technical requirements of a cooperative organisation not
real collaborative comradery. This echoes some of the problems that many South African
cooperatives face, particularly those registered with inactive participants, just to be able to access
government funding (Okbandrias & Okem 2016; Ortmann & King 2007). Taking the exploration
of affiliation further, it is also interesting to note that P2, P6 and P7 all specifically highlighted
their preference to farm alone. However, in all cases they were farming their own land
surrounded by other farmers and hence still very much part of and invested in the broader
successes or tribulations of their farming community.

6.6 Division of Labour
6.6.1

Full-/Part-time Work

The majority of the participant farmers considered their farming as a full-time venture. In the
cases of P1, P5 and P7 they also consulted with and provided training to other farmers. The only
two farmers who undertook work outside of farming were P1, who also worked on
creative/graphic projects, and P6, who used his many ‘handyman’ skills in the odd extra job. If
including the consulting work and training as additional work, just over half the farmers (P1, P5,
P6, P7) had ways of raising additional income other than their farming. Nielsen’s (2001: 100–101)
study in East Africa found that the majority of farm innovators had additional off-farm income
and Roger’s had a similar finding that innovators had access to more extensive resources (Rogers
1961, 2003: 95, 270, 282, 288). Although it would seem that this is not the case for the whole
group of participant farmers, it is important to note that P2 had a husband who is employed, P4
was permanently employed as a farmer, so had relatively good job security, and P7 was the only
farmer who actually had a title deed to the land he farmed on. Hence it can be argued that, as per
Nussbaum’s (2011: 34) 10th Central Capability, in most cases this participant group had sufficient
material control over their environments to allow them the opportunity to take some risks and hence be
innovative.
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6.6.2

External Experts

The majority of the farmer’s do not employ external experts to help in their farming activities
although, as explored in the farming organisations above, some of the farmers do employ
additional farm labour (P1, P3, P5). Further to this, as part of a reciprocal relationship, P2 gets
assistance for one of the other male farmers on her site when she needs help that she physically
cannot do herself, and vice versa. At the Frail Care Centre P4’s employers also employ other
experts to undertake work on the farm. At the time of the interview, Schäfflers landscapers were
rehabilitating the dam and reconstituting the productive land. Over and above the labourers that
P5 employs and being based at City of Johannesburg Skills Centre, she has an extensive network
of providers and collaborators through which she accessed equipment (water storage, irrigation,
tunnels, cold room, borehole etc.) and services (online and physical retail). Her specific approach
to gaining external expertise in ways aligned to benefit those providing the equipment/service is
documented in her individual case study, but bears highlighting since it was distinctly different,
and innovative in comparison to the other participant farmers.
6.6.3

Division of Labour Conclusions

A significant aspect of division of labour was dealt with earlier in the rules & regulations in the subheading on farming organisation and number of farmers on site/s. Although this aspect was
clearly about the organisation of labour, most of the farm organisations were defined by rules and
regulations of the incorporation of companies and cooperatives rather than the free choice of the
farmers to define their own farm structures. As has been concluded above and will be further
explored below in contradictions & plans, the legislated structure of the farm organisations resulted
in many problematic labour structures.
Concurring with Rogers (1961, 2003) and Nielsen’s (2001) studies, most of the participant
farmers had additional sources of income over and above their farming. Some of these included
offering consultation services, other part-time work, or the ability to rely on a family member.
This enabled all the participant farmers the opportunity to take some risks and hence to have the
opportunity to be more innovative. Despite the participant farmers’ lack of land tenure, such a
finding indicated to some extent, a positive functioning of their material control over their environments
(CC10B).

6.7 Contradictions & Plans
As Engeström defines them, contradictions arise out of “the clash between individual actions and the
total activity system.” (1987: 98). With reference to Marx (1909, 1973) much of these contradictions
in a capitalist system are due to its division of labour and as Leontiev (1981: 256) explores can be
both positive and negative. Engeström (1987: 103) describes “neighbour activities” as the various
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points on his activity system model between which contradictions take place (1987: 78) (See,
Figure 13), although as will become evident, contradictions also take place within each of these
points as well. It is therefore useful to explore what the farmer’s identified as their own or as
other farmers’ contradictions, both in terms of limitations and their suggestions or plans to
overcome them, under each of the activity system model sub-headings. Each sub-heading is then
further divided into repeating themes to enable a clearer exploration of the complex relationships
within the farmers’ activity systems. All the contradictions are self-identified and therefore link
directly to the farmers as the “subjects” of their activity systems. The inclusion of this step in the
refined 8-step activity system model was key to identify what inspired many of the farmers’
technology innovations, since as will be seen in the exploration of the outcomes, all of them can be
seen to arise out of the contradictions that are explored below. As would be expected when
trying to rationalise a complex system, many of the sections explored below have distinct
overlaps and I have attempted to articulate these as clearly as possible.
6.7.1

6.7.1.1

Subject

Training

Nearly all the participant farmers highlighted gaps in small-scale farmers practical knowledge (P1,
P2, P3, P4, P5 & P7), this need for training has been highlighted by a wider community of
Johannesburg farmers through various iZindaba Zokudla workshops (Malan 2018: 6–7). As an
example of a knowledge gap, P2 explained that farming was a “science,” when you study
agriculture you learnt how to analyse soil types and soil deficiencies, however, most small-scale
farmers had no understanding of the science behind soil and would “just add compost” at any
point they thought something was wrong with their soil.
To overcome these training deficits, P1 had earlier explained how important his mentor was in
helping him establish his farming career and P4 had the opinion that mentorships were the most
effective method of training novice farmers. However, such mentorships only work if both
parties are passionate about upskilling (Terblanché 2011). Unfortunately, when P1 tried to repay
the support he had received from his mentor back to his community through the formation of a
local farmers’ organisation it did not play out as he imagined it would. Despite his explanations,
the organisation soon lost steam from a lack of participation due to many of the participants not
understanding why such a collective of farmers was necessary. Similarly, P2 also noted her
frustration having spent extensive time trying to convince other farmers to change their ways
and, in most cases, finding they only “listened” when they saw evidence of success on her farm.
Such experiences are most likely due to differences in the adoption profiles of farmers, with P1
and P2 clearly being innovators and the other farmers they were working with fitting further down
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on Rogers’ (2003: 281) adoption spectrum between the early adopters, early majority, late majority and
laggards. This also explains the other farmers’ need to see success, since this is core to the more
risk averse farmers considering the adoption of innovations (Rogers 2003: 283–285; Bunch 1991:
28).
P4 felt that many of the knowledge gaps of small-scale farmers were initiated through poor
schooling, where he saw a key lack of participation in Science, Technology, Engineering and
Mathematics (STEM) subjects. Due to the interdisciplinary nature of agriculture, P1, P3 and P4
all suggested that it was a perfect conduit for learning across all school subjects and should be
better integrated in the school curriculum - this would help increase the number of young
farmers in South Africa (Juma 2015: 146–148). The opinions of these participant farmers are
highly intuitive, with a clear congruence of both STEM and Agricultural Education and Training
seen in the current programme strategies of the Academy of Science of South Africa (2020).
Linked to poor schooling, P4 also expanded the idea of training beyond technical farming or
selling skills to also include what he described as “personal mastery” and “emotional intelligence”
so that, “you can lead yourself before you lead other people.” Such an opinion is well aligned
with the category of “Personal Skills” listed as a key skill and competency needed in primary
education for the 21st Century (Chalkiadaki 2018: 6–7).
P4 identified his lacked expertise in marketing and believed this was an important aspect of
becoming a successful small-scale farmer. He was hoping that the recently developed Kula App
would allow him to leapfrog this learning. P4’s expectation is not far removed from Juma’s (2015:
39–82) exploration of how technology has allowed significant leapfrogging to take place in areas
of agricultural innovation in Africa.

6.7.1.2 Enthusiasm and Commitment
Although enthusiasm and commitment are linked to some of the contradictions identified in
training above, in and of themselves, they are also key personality traits needed to drive
development (Bunch 1991: 27). Bunch cautions development practitioners against inauthentic
enthusiasm easily brought on through enticing “give-aways” (1991: 25). P1 noted his perception
that a lack of many ‘farmers’ commitment stems from their initial impression that they can easily
get “grants and funds.” This was also confirmed by P7 who felt many farmers join cooperatives
because they think they will get money from government. Such ‘farmers’ interest easily wanes
when they realise that farming is not the gravy train they thought it was. Further to this, P2
explained that she believed many of the issues of networking and collaboration (explored below)
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arose from the fact that many people engage in food gardening as a “past time” rather than
deeply committing to urban farming as a long-term endeavour.

6.7.1.3 Initiative and Planning
These are another set of personality traits, which ultimately stem from an individual’s confidence.
Nobel Peace Prize-winner Wangari Maathai highlights:
“Disempowerment - whether through a lack of self-confidence, apathy, fear, or an
inability to take charge of one’s own life – is one of the most unrecognized problems
in Africa today. To the disempowered, it seems much easier, or even more acceptable
to leave one’s life in the hands of third parties…” (2010: 199)
P3 felt that many new farmers waited to be led by the hand by City Council officials instead of
taking their own initiative. P4, however, felt that due to a lack of training and experience many
new farmers were not in a position to take initiative themselves and rather needed experienced
mentors to guide them in the beginning. P3 was also critical of many farmers who planted crops
without any consideration for what happened there after; again, this is a criticism that could be
overcome through better structured mentorships. However, such mentorship in itself is fraught
with complexities, and P4 noted his own frustration when he had spent significant effort training
new farmers in his prior cooperative and when he through they were ready to step forward,
would not do so. In an exploration of the important role of mentorship for South African land
reform Terblanché (2011) notes that,
“… there are essential qualities and characteristics that a mentor and Protégé should
satisfy to ensure a successful mentorship program. The qualities and characteristics
linked to a mentor are: a knowledgeable, respectful and trustworthy person, while
those of the protégé are: a committed, respectful and hard working person.” (2011:
55)
In light of Maathai’s observation and particularly with South Africa’s fraught history, identifying
appropriate mentors and mentees (or protégés) will be the biggest challenge for such a model of
training.
6.7.2

Community

6.7.2.1 Networking
Networking and the social capital it builds are important activities for urban farmers
(Kanosvamhira & Tevera 2020; Olivier 2019; Battersby & Marshak 2013; Putnam 1993). P7
noted his initial frustrations when beginning to farm in Johannesburg at how difficult it was to
connect with the right people to help him. Since P7 began farming in Johannesburg 17 years ago,
there has been a growth of participants in the urban agricultural landscape with an increase in the
number of initiatives aimed at building farmers’ social capital (Malan 2015b, 2018). However, at
the same time, and similarly to some of the experiences in Cape Town (Kanosvamhira & Tevera
2020; Battersby & Marshak 2013), in many initiatives farmers struggle to keep the momentum
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going (P1, P2). P1 described his attempt to start a local farmers’ organisation, which despite all
his efforts, failed due to the members not seeing the need for it. P2 explained how she had tried
to get the other farmers at her site to come to events like iZindaba Zokudla that helped link
farmers together. However, even though the other farmers said they would go, in practice they
never did. The reason for this may be explained by her observation that many of these urban
‘farmers’ grow food as a “past time” rather than as a serious enterprise.
As a networking and social capital building initiative in Johannesburg, many of the farmer
participants made positive mention of iZindaba Zokudla (P1, P2, P3, P4, P5 & P7). However, P2
also noted that she had seen how some people used the iZindaba Zokudla sessions as a platform to
get their moment in the limelight, however when approached outside of everyone’s gaze they
would not be as forthcoming, with some even actively avoiding one-on-one engagement. P4 also
mentioned how iZindaba Zokudla had helped fill many of his knowledge gaps, however he felt
that instead of having everyone in one room, the way forward was to rather undertake a skills
audit in order to help people connect with those who had skills in areas that they most lacked.
From the point of view of the small-scale farmer, networking is complicated in South Africa by
the fact that many current urban farmers were previously marginalised under the South African
apartheid government and 26 years post-democracy, still find themselves on the physical and
social margins. Networking is further complicated in South Africa by the range of urban
agricultural actors and their general lack of integration, these include individual farmers, farmers’
organisations, NGOs, government departments and organisations, and academic institutions.
Many of these complications have been explored in the recent book edited by Battersby and
Watson (2019), which focuses on food system governance and poverty in African cities. Further
recent literature exploring aspects of urban farmer networks includes Kanasvamhira and Tevera
(2020) and Malan (2020b).

6.7.2.2 Collaboration
Collaboration is the next step in beneficiating one’s network. Bowles and Gintis (2011) explore
how cooperation, with reciprocity at its core, was central to the survival of our Homo Sapien
ancestors. Bowles and Gintis explain that cooperation brings with it an ethical and moral
dimension, where trust is core to cooperative action and that cooperation was maintained
through social preferences to “punish” “free-riders” and those that “hurt others” (Bowles &
Gintis 2011: 19–45). They also note that, “altruistic cooperation remains an essential requirement
of [contemporary] economic and social life.” (Bowles & Gintis 2011: 199). However,
contemporary societies are far more complex than those of hunter gathers, and when
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compounded with South Africa’s divisive past and unequal present, the complex motivations
behind individual survival and collaboration are not easily unbundled.
Collaboration is greatly affected by individual farmer’s personality and hence, some of the
participant farmers embraced collaboration (P1, P3, P5 & P7) while others had chosen more
solitary approaches to their farming (P6). P6 explained that, “I farm alone, it's better for me…
Less stress, less fighting amongst each other, this is mine, this is that, I need this, share, all that!”
Despite many of the other farmers’ engaging in collaborative activities, there were some serious
issues they identified in their collaborations or attempts to collaborate with others.
P2 noted her difficulties in working with the other 12 farmers on her site, as an example she
discussed the time she had taken to try to convince them about their serious access to water
issue. Further to this, P2 noted her continued frustration with them not being able to selforganise to work more collaboratively on their farm site. Although she appreciated the benefits of
working together, from her point of view most people she knew were not able to work together,
however, she was not able to explain why. Although P2 was trying to get farmers to work
together, both P3 and P5 were members of cooperatives with multiple members, however even
though the term ‘cooperative’ would suggest a level of collaboration, P3 and P5 were the only
farmers actually doing any work on the ground at their farms. Some of the reasons for this were
explored above in the sub-theme on cooperatives.
P7 noted his frustration with many people who had knowledge but did not freely share it. He
described how on multiple occasions he felt that he was being taken advantage of in what he
considered collaborative training or workshop situations. He felt that those in positions of power
in the farming community, such as NGOs (explored above) and white farmers, would support
him as a Black farmer only on their own terms. These experiences and the emotions they elicited
for P7 would definitely undermine any notion of reciprocity that should underpin collaboration.
P7 acknowledged that as he began as a farmer much of his engagement with other farmers was to
better his own knowledge, now that he is the position of being a farmer respected for his
knowledge, he has realised that new farmers were following in his own footsteps. In these cases,
he was willing to ‘return the favour’. However, like P5, when he felt that people in positions of
power, such as NGOs, academic researchers, well-funded farmers wanted insight from him, that
there needed to be some form of mutually beneficial exchange – whether through money for his
time or support for his endeavours.
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6.7.2.3 Mentorship
P1, P3, P4, and P7 all highlighted the importance of mentorship models in helping new and
novice farmers become better at their practice. Although mentorship is a form of training (as
explored above), it is also a community commitment on behalf of the mentor and the mentee
towards the endeavour (Terblanché 2011). In the cases of P1, P3, P4 and P7, as experienced
urban farmers, they were all actively involved in various mentorship endeavours with other new
farmers, some of which were reciprocal in the sense of them benefiting in labour for their
exchange of knowledge (P7).

6.7.2.4 Youth in Farming
P3 noted that many of the youth see farming as hard work and do not appreciate the rewards it
can bring. As a way of changing these perceptions from 2013-2016 P5 was able to get youth who
were undertaking Plant Production training through the AgriSETA to work on her site as part of
their training. P5 benefited greatly through the labour this provided on her farm, but also noted
that when the training ended, a large gap in her labour needs was left unmet.
P4 made extensive mention of how agriculture should be better integrated into schooling (as
explored above). Better exposure of farming to youth in school would result in wider uptake after
school (Juma 2015: 146–148). This was evident in the extensive knowledge P7 brought with him
from his compulsory agricultural schooling in Kenya.
As introduced in the section on training above, Grace Mwaura (2012) explored the role of
education, training and mentorship to entice African youth into agriculture, whilst Metelerkamp
et al. (2019) have explored the many systemic hindrances to youth participation in agriculture in
South Africa.

6.7.2.5 Theft/Vandalism
Although theft and vandalism can affect technology through loss of tools or damage to
equipment, it is ultimately a community contradiction particularly evident in farms situated within
marginalised and poor communities. As described earlier, P1 had experienced theft of tools and
crops, and vandalism of both a beehive and irrigation system. P6 had also experienced theft of
crops, explaining that it was either people who were desperate for food, misbehaving youth or
“druggies.” P6 said that in time the community would usually come forward to let them know
who the perpetrators were. P3 said that at her prior farm, due to the amount of homeless people
living nearby, at times her farm became a “free-for- all.” In a more elaborate theft, P3 had lost
money to a confidence trickster when trying to resolve her irrigation issues at her prior farming
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site. Although not all farmers experienced theft or vandalism, it was also reported by Dubihlela
and Parks (2016: 97) as an additional transactional cost for other small-scale farmers in Gauteng.

6.7.2.6 Green Consumers
There is a burgeoning market of consumers who want to purchase organic or natural food. Rana
and Paul (2017) identified a set of factors that influence these organic or natural food consumers,
they include: “health consciousness and expectations of well-being”, “quality and safety”,
“environmental friendliness and ethical consumerism”, a “willingness to pay”, “price and
certification”, “fashion trends and unique lifestyles”, and “social consciousness” (2017: 159–60).
Many of these factors can be seen in the international growth of the Slow Food movement which
began out of Italy with the moto “good, clean and fair food” (Slow Food 2015). These
consumers, which P4 described as “Green Consumers,” are a vital market for many small-scale
farmers. P4 explained that many of these consumers were dedicated supporters of local farmers
and at the same time were willing to pay higher prices in comparison to local community sales.
Both P4 and P5 also said these consumers were critical food consumers, which they both
appreciated as long as the feedback was constructive. P3 also explained that these consumers
allowed her the opportunity to diversify her crop, which enabled more resilience in her farming
and of particular relevance for her, also allowed her to sell many of the companion plants that
she grew alongside her cash crops. In most cases access to such consumers required either travel
to markets (P3, P5) or the use of subscription vegetable box schemes (P5), each of which had
their own potential technological limitations.
Although an important market for some of the participant farmers, P4 also noted his concern
with the “Green Washing” that he had previously witnessed where farmers deceptively sold
produce bought from the Joburg Fresh Produce Market, which was not organic or naturally
grown, to sell to consumers who thought that they were buying naturally grown food. The
contradiction here is that a fair portion of these green consumers are not particularly aware of
seasonality or the limitations of range small-scale farmers can grow(Rana & Paul 2017:160), hence
expect to see a table full of produce similar to what they can find in any large food retailer.
However, these consumers are extremely sensitive to the provenance of their food, if discovered,
such practices could easily destroy the reputation of a small-scale farmer and dry up a significant
source of their income.
6.7.3

Tools

Many of the technology contradictions highlighted by the farmers were inspiration for the
technology innovations undertake by the farmers (see technology innovation).
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6.7.3.1 Water and Irrigation
Having both access to water and the correct infrastructure to irrigate are key determinants of
small-scale farmer success. In Dubihlela & Parks (2016: 97) study on the transactional costs of
small-scale farmers in Johannesburg, 15% of the 68 farmers surveyed had problems accessing
water and 12% did not have irrigation systems. Some of the contradictions that participant
farmers experienced regarding access to water will be discussed below in the section on water in
rules contradictions. However, there were specific constrains identified by the farmers regarding
technology. Although P1 had an extensive irrigation system, they had to replace their water pump
and only had finances to purchase a pump that was not sufficiently powerful. This resulted in
them having to rotate irrigation zones due to a lack of pressure and raised concerns about how to
maximise their land’s productivity due the fact their uncultivated land was furthest from the
pump. P2 currently hand watered and felt this process a waste of time. She did not use a sprinkler
because she felt it was a waste of water. She had plans to get a sponsored 10 000l Jojo tank to
collect rainwater from gutters she already had salvaged, to be able to feed a gravity-fed drip
irrigation system on her farm. P3 explained how, when trying to resolve her need for irrigation in
her prior farm, she had been taken advantage of and had money stolen from her. Having
experienced drought before, she said that a current priority for her new site was to sink a
borehole. P4 said that the Frail Care Centre where he worked also planned on sinking a borehole
and at the time of the interview were already overhauling their dam to store rainwater. A pump to
lift the water up to a 10 000l Jojo tank and irrigation system were still needed at the farm site. P5
has received sponsorship for an extensive drip irrigation system, however they were never trained
on how to maintain it, so the expensive infrastructure sat idle with her having to resort to hand
watering her crops. Furthermore, the original system was never connected to capture rainwater or
to the borehole that had been sunk on her farm. Based on her current situation, P5 noted the
need to more actively mulch in order to limit the evaporation of water from open soil.

6.7.3.2 Land Quality and Land Size
Contradictions of land tenure will be discussed further in land under rules contradictions.
However, the land that the farmers were farming on was in itself a technical resource, with its
quality a key consideration. Many of the farmer participants were farming on marginal land with
relatively poor-quality soil (P1, P2, P6 & P7). In P6’s case, his farm’s soil was hugely
compromised though the sites prior use as a dumping ground. Similarly to 10% of Dubihlela &
Parks (2016: 97) surveyed farmers, P2 said that she found her efforts “piecemeal” and that she
was limited to fully engage with the permaculture principles she would like to by the small size of
her land and lack of available natural materials.

136

6.7.3.3 Natural Materials
Following on from the two points above, P2 identified that efforts to enhance soil quality was
difficult due to a lack of natural material to compost. Furthermore, mulching to reduce water
evaporation also suffered from the same problem (P5). Some farmers resorted to bring organic
material to their farm sites from their home kitchens (P2 & P6).

6.7.3.4 Protected Growing Areas
P1’s farm originally had two tunnels installed by the Department of Agriculture, however since
they had begun farming at the site, the tunnels had never been covered in plastic, nor did they
have the finances to recover them. P4 had a greenhouse type structure which he had also
inherited on his farm site. Also due to a lack of finances, they had resorted to ad hoc repairs to its
roof, which was partially covered in shade netting instead of clear corrugated panels. P5 had four
large, sponsored tunnels on her site, although still well maintained, it was observed that the
tunnels were minimally planted, one full of weeds, and with her irrigation in disrepair it would
seem that they were not used to their full potential. Of the farmers without tunnels, P2 felt that if
she had a covered area under which to shade and protect seedlings and plants, she could be more
productive. In Dubihlela & Parks (2016: 97) survey 16% of the farmers felt they “needed”
tunnels.

6.7.3.5 Fencing
Issues of theft/vandalism were explored under community contradictions above. As a technical
need to overcome their issues of theft and vandalism, P1 noted that their farm fence was in poor
condition. Although they regularly repaired it, it remained a threat to the security of their crops,
tools and equipment. 8% of the farmers in Dubihlela & Parks (2016: 97) survey also identified
fencing as a challenge.

6.7.3.6 Transport
Both P3 and P4 lived significant distances from their farms. Although P4 did not highlight it as a
current difficulty, he did note that in the past it had been a major concern for him. P3 said that
having a car was key to her ability to get to her farm site daily, and for her to continue to sell her
produce at markets around Johannesburg. Her car required both maintenance to keep going, and
fuel to be able to operate, both of which were significant expenses for her farm operation.
Although the other farmers did not note a lack of transport as a problem, 16% of the farmers in
Dubihlela & Parks (2016: 97) survey also identified lack of transport as a challenge.

6.7.3.7 Pests
P5 noted that birds were a major problem for her farm’s productivity, however no attempts to
keep birds away, such as scare crows, were evident at the farm. Furthermore, although P5 had
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extensive tunnels, none of their entrances or ventilation openings were closed with netting to
keep birds or other pests out. P6 identified that he was having an issue with pests on his chilli
bushes and had thought about building a moveable chicken run to control them, however, was
not willing to do so due to his lack of land tenure security. 9% of the farmers in Dubihlela &
Parks (2016: 97) survey also identified pest control as a challenge.

6.7.3.8 Seeds and Seedlings
P7 noted his frustration in trying to find seeds locally when starting out farming in Johannesburg.
This had inspired his current nursery enterprise, but he noted that seedling trays were a key need
to enable him to expand. P7 said that he could put significant effort into getting the enterprise off
the ground, but if he did not have enough seedling trays to meet demand, it would scupper all his
efforts.

6.7.3.9 Farm Ecology/Permaculture
Many of the participant farmers acknowledged that they favoured more ecological or
permaculture approaches to their farming (P1, P2, P3, P4, P5 and P7). For some of them it
seemed this choice was by virtue of the increase in costs of following more traditional approaches
to agriculture (P3 & P5), but for others it was based on principle (P1, P2, P4 & P7). P4
acknowledged that his farm was a connected ecological system and from his training in
permaculture wanted to better link and develop various aspects of the farm ecology. He wanted
to get chickens to aid compost production, and to prune the existing fruit trees and plant more so
that he could make more productive use of the fruit, such as in jam production. P7 was also
keenly aware of the various aspects of his farm’s ecology. However, as was noted in the land
quality and land size tools contradiction above, P2 found her efforts “piecemeal” and that she
was limited to fully engage with the permaculture principles she would like to by the small size of
her land and lack of access to natural materials. Having all the components of a permaculture
farm system, meant more complex farm management and with limited labour, difficulty in
managing all aspects fully. P4 acknowledged that achieving a permaculture system on his farm
required an incremental approach.
6.7.4

Rules & Regulations

6.7.4.1 Acknowledgement and Support
Unfortunately, it would seem that many of the perceptions of small-scale farmers as discussed by
Kirsten and van Zyl (1998) in community response in community above, still remain. P1 felt their
urban farming efforts and the broader impact they had on the local Soweto community, such as
identified in Frayne et al. (2016) and Thornton (2018), did not get sufficient acknowledgement or
support by government. Although P3 had received significant support from government through
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both her cooperatives, she also said that there is a lack of government acknowledgement of the
wider benefits of small-scale agriculture, further explaining that particular focus needs to be made
to encouraging youth to farm since it offers a good opportunity to impact on the youth
unemployment crisis.
Both P1 and P1b found the sparse government support they had received never actually met
their real needs and even though they took much effort to explain them to government officials,
promises made to them were never met, which lead to much frustration and anger. This was
exacerbated by the fact that P1 believed that anyone could visibly see their successes. To him it
was clear that government should support successful small-scale farmers and yet they continued
to struggle to get any financial support to expand their efforts. P7 echoed this opinion when
describing his personal experience of a government official who had come to his farm to take
photos so that, “they could bask in my glory.” To date, none of his engagement with government
had resulted in any direct support. In contrast, P2 described how she found it extremely
frustrating when it was advertised that free farming starter packs were going to be given out by
the Department of Agriculture all aspirant ‘farmers’ would be at the event first thing in the
morning, however when it came to attending free training, such as iZindaba Zokudla without any
promised handouts, none of them would go.
P1, P1b, P3 and P7’s frustrations are justified since as I explored in my article titled “Lay
Designers: Grassroots Innovation for Appropriate Change” (Campbell 2017) the effort and
resources required by government (or designers) can be significantly reduced when working with
passionate local experts as opposed to trying to constantly begin from ground zero. Furthermore,
as already made reference to, the chances of success are much greater when supporting and
working with passionate and dedicated individuals (Bunch 1991: 27). However, it would seem
that the participant farmers perceived many local government initiatives as superficial and, as
acknowledged by P1 and P2, more politically motivated.
P4 presented an interesting alternative perspective on visible success. He explained that, because
the Frail Care Centre he worked for were investing in their food garden, for their continued
support of the project and thus his continued employment, he needed to show that their
investment was paying off. He did this by using the little income he earned selling vegetables
from the food garden to the Centre’s staff so that he could buy expensive organic fertiliser to
ensure the plants always looked their best. Having to deal with seasonality and crop cycles, he
noted that this was more complicated than one thought. His perception of this need to impress,
also showed a high level of practical reasoning (CC6)(Nussbaum 2011: 34)
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6.7.4.2 Land
Many of the issues of land tenure have been explored earlier under rules and regulations earlier in
this chapter. However, it is a key issue for many of the farmers, and therefore repeats in this
exploration of contradictions. Land tenure security issues were being faced by both P1 in terms
of the looming end of their lease with the school on whose property they farmed, and for P2 and
12 other farmers who were trying to manage the tension over their water usage at the school she
farmed at. Although P3 and P5 were both farming at government supported agricultural projects,
neither of them had lease agreements. P6 was farming on government land with no permission.
P7 was the only farmer with title deeds to the land on which he farmed. However, a further
consideration that had not been noted by the farmers, was the legal zoning of the land on which
they were farming. In all their cases, except for P3, they were farming on urban land not zoned
for agriculture. To add to the confusion of their situations, in both P1 and P5’s cases their
projects had received significant immoveable agricultural equipment support from government,
despite these zoning issues. P7’s experience of government officials arriving en masse to inspect
what he was doing, was that the government tends to turn a blind eye to farming even if in
contravention of land use zoning and by laws. However, P3 was forced to abandon her prior
farm located under powerlines by local municipal government – so it would seem that the law
was not applied consistently. Such inconsistencies ultimately only add to the uneasiness many of
the farmers about the long-term security of their endeavours. Only P7 with lease in hand was
confident that the work he was doing was important for his community. For the other farmers,
such uncertainty led to them limiting the extent of their investments in their farming passions. P6
indicated that he would have liked to install a system of underground irrigation pipes on his farm,
however he was also aware of the fact that he could be forced to leave his farm at any time and
was therefore not willing to significantly invest in any equipment that could not easily be
removed.

6.7.4.3 Water
Like land tenure, access to water and water quality, both rule-orientated contradictions, were key
concerns raised by many of the participant farmers. The most water insecure farmer was P2, who
explained that she was constantly worried about her continued ability to farm due to the conflict
between the school, herself and the other 12 neighbouring farmers were having about their use of
municipal water for irrigation. Although each farmer had an agreement to pay R20 a month for
water, some farmers thought this allowed them the right to use the resource freely, and P2 was
fearful that their overuse could lead to the eventual closure of the school if the school could not
pay their water bill. Hence for P2, land tenure and water access were inseparable. Another farmer
with uneasy access to water was P5. She had a borehole on her farm, but without a pump. She
140

also had extensive equipment to collect rainwater, but without it being connected. She was,
therefore, reliant on the City of Johannesburg Skills Centre to pay her monthly water bill. P7 also
used municipal water to irrigate his farm and nursery. He relied on the fact that their suburb was
not yet being individually billed for water as a way to get his farm established. However, should
this change as it had in a nearby suburb, he could face a serious limitation on his ability to
continue farming, let alone run his nursery. P6 had illegally connected himself and his
neighbouring farmers to a fire hydrant with piped municipal water. In 2001 up to 13% of
Gauteng’s water connections were deemed to be illegal (Bond 2002), and with such an extensive
issue in the region it was unlikely his illegal connection would be discovered; leaving him with
relative security of access to water even if not legally. Additionally, if discovered, P6 had
previously carted water to his farm from his home so this was always a backup, should there be
no legal implications from the illegal connection on his land tenure security. The most water
secure farmer was P4, who’s employer was in the process of rehabilitating their dam to capture
rainwater and were installing pumps and tanks, and a borehole, to not need any further municipal
water for their food garden.
Since P2, P4, P5, P6 and P7 were connected to municipal drinking water, it was assumed their
water quality was sufficient (Rand Water 2020). However, P1 had a borehole in Soweto, an area
which experienced extensive issues of ground water contamination from mining (Balch 2015). P3
was using runoff water from a sewage works, which previously had known spillages (Bega 2018);
the water she was using was visibly milky and with a distinctly unpleasant odour. Neither of these
farmers knew the quality of their water. Although P3’s farm part of a City of Johannesburg farm
development project, she was unaware if the water quality had been tested but did suggest that
she might request the Agricultural Research Centre (ARC) to do a water test for her.
On a slightly different rules orientated tangent, P4 explained his frustration with the fact that
water had various systems of measurement, from millimetres (rain) to kilo/milli/litres to cubic
meters (pumps), these all made knowing how much to water plants and how much water a smallscale farmer was using, all rather difficult.
For all farmers access to water was a large concern, this concurs with Dubihlela and Park’s (2016:
97) finding that access to water was a significant concern for many small-scale farmers in
Gauteng. In this study, access to water was complicated through the majority of farmers’ using
municipal water that is intended for human consumption, for the irrigation of their crops on land
not zoned for agriculture. Further issues like P5’s desire to install an irrigation system, but not
wanting to risk the loss of infrastructure investment due to his lack of land tenure security, only
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compounded the situation. Wesselow et al (2020) explore how urban agriculture in Southern
Africa can bring significant benefit to urban environments, particularly with regards to water
management, and encouraged, “Planners [to] see urban gardens as an opportunity for developing
community green spaces rather than a threat to public health and orderly development.”
(Wesselow et al. 2020: 327).

6.7.4.4 Food Safety
The two South African standards that apply in terms of food safety are SANS 10049 “Food
safety management — Requirements for prerequisite programmes (PRPs)” (Standards South
Africa 2019) and SANS 10330 “Requirements for a Hazard Analysis and Critical Control Point
(HACCP) system” (Standards South Africa 2007). Both these standards expect rigorous
protocols around the handling and production of food, they therefore in practice should apply to
all South African small-scale farmers. In terms of the participant farmers, particular consideration
for food safety would need to be considered for P1 and P3 who both use water that is not
municipal, and P3 and P5 who both sell to consumers at markets, with P5 also selling food to
chefs. However, P4 was the only farmer who identified the needed to get Hazard Analysis and
Critical Control Point (HACCP) accreditation in order to be able to directly supply the kitchen of
the Frail Care Centre who employed him. It is clear from the South African Standards, that they
require significant amount of careful administration and if requiring auditing, also will incur
significant costs. For example, P4 noted that one of the requirements for HACCP accreditation if
using borehole water was an expensive monthly water quality test, which when combined with all
the other administrative expectations, he was unsure if they would ever manage to meet, although
was willing to try. In most cases, it would seem the expectations of food safety standards are at
odds with the capabilities and capacity of small-scale farmers. Okello et al. (2011) found serious
limitations for small-scale farmers trying to comply with food safety standards in Africa, and
more recently Mercado et al. (2018) explored a range of further issues, including value-based
conflict, which also led to food safety non-compliance of small-scale farmers.

6.7.4.5 Cooperatives/Companies
As has been explored earlier in the chapter on rules & regulations, many South African
cooperatives face considerable problems (Okbandrias & Okem 2016; Ortmann & King 2007).
However, in order to access any funding or support the South African government expects
farmers to formalise their efforts. Although P1 was a member of a company, in most cases a
cooperative is chosen as was the case for P3 and P5. As is noted prior, there are clear issues of
collaboration and participation in farming operations within formal legal entities (P1, P2, P3, P5,
P7). P7 explained that cooperatives are a “good idea” but fail because they are the “wrong
system” or are constituted by the “wrong people.” P2 echoed P7’s perspective and was also
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convinced that the size of current cooperative’s (10-12 members) was too big to amicably manage
differences of opinion. As discussed earlier, concurring with P1, P7 explained that many farmers
form cooperatives since they “think of money – getting funding from government.” P2 also
noted that many farmers do not realise that a cooperative is “a very serious business.” From
observation and the insights into the income provided by P1, P3 and P5 it also seemed that the
paperwork necessary to capture expenditure and income, as would be expected in any business
entity, was not rigorously documented. Such a finding was confirmed in Dubihlela and Park’s
(2016: 97–98) survey, which found with most small-scale farmers,
…not keeping financial records, the effects of transaction costs are not known to
them. Their operations then turn to be subsistent in nature, hampering growth
possibilities and deterring entrepreneurial growth.
Despite her existing system of ineffective manual data capture, P5 thought that a computer
would more efficiently capture her cooperative’s income and expenses. Ultimately, P4 explained
that many cooperatives were not prepared for financial management, and explained that, “you
must know personal finance before you can manage the finance of the business.”

6.7.4.6 NGOs
Although this contradiction was only mentioned by one farmer, P7 explained his frustration of
working with Non-Governmental Organisations (NGOs). He believed that many NGOs focused
on dealing with food systems change or food security had extensive funding but such tightly
defined mandates that their relationships with farmers, such as himself, regularly did not feel
mutually beneficial, possibly even becoming exploitative. P7 was also frustrated with NGOs
exuberant spending on items such as putting workshop participants up in “expensive hotel[s]”,
but not being able to support farmers with finances where they needed it most. His frustration
also extended to what he perceived as un-collegial when NGO farming trainers withheld
information requested by farmer trainees, such as in P7’s case contacts for seedling tray suppliers,
as if the provision of such information would in some way end up in competition with the NGO
and the now more empowered farmer. Such contradictions are not uncommon in the NGO
realm as has been explored by Aldashev and Navarra (2018), and although this issue was specific
to P7, it is still an important facet to consider in terms of rule contradictions in the farmers’
activity systems.

6.7.4.7 “Black Tax”
“‘Black tax’ is a highly sensitive, complex topic that is often debated among black South
Africans,” (Mhlongo 2019: 7), despite this it a daily reality for many. “Black tax” is a “social norm
that employed black South Africans provide financially for their extended family networks living
without income” (Metelerkamp et al. 2019: 163). Although only mentioned by two of the
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participant farmers (P1 & P6), it has been found that “Black tax” can have a significant impact on
Black South African’s entrepreneurial activity (Mikioni 2019), as well as youth participation in
agriculture (Metelerkamp et al. 2019). P1 described the personal conflict he had at times having
to go and support his grandmother who ran a shebeen, instead of working on the farm. P6 also
made mention of the expectation of others in his community to loan him money. In an observed
interaction, he was not willing to provide money from his hard work to support another
community member’s need to buy alcohol.

6.7.4.8 Gender
It is well-accepted that women play a key role in agriculture across Africa (Juma 2015: 148–155).
And further to this, household food security has a significant gender dimension (Riley & Dodson
2016; Dodson, Chiweza & Riley 2012; Kakota, Nyariki, Mkwambisi & Kogi-Makau 2011).
Although three of the seven case study participant farmers were women, only P2 made specific
reference to her gender in relation to her farming. P2 resented the fact that her husband had put
pressure on her to stop studying and start working, and although it seemed she did not get much
joy out of working in retail, she clearly thrived on the independence she was able to achieve
through her farming. She explained how satisfying it was for her to be able to go and buy the
things that she really wanted for herself, from the fruits of her own labour. P2’s pride extended to
her weathered hands and her ability to do the majority of the manual work on her farm herself.
She only requested assistance from neighbour male farmers or her husband when she was
physically unable to make-do herself. P2 also explored how much she benefited in terms of
health primarily and then from financial savings in being able to eat from her own garden. These
points all indicate the beginnings of her emancipation, which P2 envisioned ending in her
collaboratively farming on a much larger scale with her Aunt on their family land. Both P3 and
P5 are also their main active cooperative members, and also show a significant level of
independence and empowerment through their farming endeavours. These points are similar to
the findings of Slater (2001) who found that women in Cape Town use urban agriculture, “in
processes of empowerment, to establish social networks, to symbolise a sense of security and to
encourage community development.”(2001: 635). More recently Olivier and Heinecken (2017)
also found that “urban agriculture projects not only aid food security, but also help women to
develop supportive networks that unlock benefits across the personal, social and economic
spectrum.” (2017: 743). However, at the same time, it is also clear that significant support is
needed in terms of policy, education, training, and mindset to further empower women in
African agriculture (Murugani & Thamaga-Chitja 2019; Sell 2018; Sell & Minot 2018; Riley &
Dodson 2016).
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6.7.5

Division of Labour

6.7.5.1 Labour
A significant aspect of the division of labour for many of the participant farmers’ activity systems,
was in fact, a lack of labour. The farmers who were trying to scale their enterprises were all part
of a vicious cycle of not making the most productive use of their land due to a lack of labour and
hence not being able to make enough income to pay for more labour (P1, P3 & P5). In all three
of these cases (P1, P3 & P5) all the farming organisations also had a significant lack of
participation by their members, which added to their labour woes. Frayne et al (2016: 29) note
that higher-income households farming on land they own have higher productivity. The major
reason for this that,
higher-income households have better access to agricultural inputs and extension
services and can afford to hire extra labour. In contrast, poor households engage in
UA in order to earn extra income rather than for direct consumption. (Frayne et al.
2016: 29)
Although the labour in many urban farming efforts comes from within a household ultimately
reducing costs (Riley & Dodson 2016: 121–122), in all the participant farmers’ cases none of their
farming endeavours are familial, and hence they needed to outsource additional labour. Both P1
and P3, noted their frustrations with people and government not realising the potential benefit of
urban farming for job creation and independence. Although it does seem that the South African
government are aware of the fact that smallholder agriculture requires significant labour
(Department of Agriculture, Forestry & Fisheries 2013: 2–3), only P5 found support through
youth interns provided the Plant Production training of the AgriSETA from 2013-2016.

6.7.5.2 Specialists
Due to the cost implications, not many of the farmers made use of external specialists. However,
there was clear problem with the fact that P5 had received extensive support to irrigate her farm
through sponsored equipment but was not trained on how to maintain it and once the
sponsorship ended, did not know how to repair the valuable infrastructure. P4 on the other hand,
was very pleased with the potential he had to work with Schaeffler’s Landscapers, who were hired
by the Frail Care Centre to rehabilitate their dam and garden. P4 saw it as an opportunity to work
with experts, to improve his own skills. Unlike P5, P4 was also aware that he needed to be part of
the upgrade to enable its use and maintenance after the work was complete.
6.7.6

Summary of Contradictions & Plans

This is an important section of the cross-case comparison, since many of the points highlighted
above reflect the complexity of the South African food system. A significant amount of the
farmers’ contradictions are outside of their control, as Pereira and Drimie (2016) note many of
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the complexities of the South African food system require better governance in order to
overcome. Many of the farmers’ contradictions highlight a lack of policy implementation and
strategic government management of Johannesburg’s urban agriculture and its link to wider food
systems. This was a repeating theme in the recent book edited by Battersby and Watsons (2019),
that explores food system governance and poverty in African cities. In South Africa, multiple
authors note a clear lack of coordination amongst the key role players that support urban
agriculture (Kanosvamhira 2019; Malan 2015a, 2018). As a way to overcome fragmented
responsibility, duplication of government policies and leadership, as well as confusion for smallscale farmers on the ground, Rockström and Falkenmark (2015: 285) argue that the oversight of
water and food (and the environment) should all fall under the umbrella of the same government
department to enable more holistic and sustainable management of these important interrelated
resources.
In this section, which explored a diverse array of contradictions that were identified by the
participant farmers, limited reference has been made capability impacts since these are complex
and convoluted. However, what is evident from the ability of the farmers to identify these
contradictions in the first place are their capacities to think and reason, and in terms of
identifying plans to overcome some of the contradictions, practical reason. It is, therefore,
evident that they are all able to function aspects of Nussbaum’s (2011: 33–34) 4th and 6th Central
Capabilities despite the limitations of their formal education. In the next sub-heading, I move to
an exploration of the farmers technological innovation outcomes in this section I will articulate
the origins of their innovations from the contradictions explored above, and, of significant to the
central focus of this thesis, the impact on capabilities from these technology innovation activities.

6.8 Outcomes - Technological Innovations
All of the farmers appreciated the important role that technology played in enhancing their
farming. P4 noted the key role that technology played in increasing farm productivity, particularly
in urban areas with limited land. P7 echoed this saying that, “technology is anything that makes
my work more effective, efficient, and improve[s] my quality and my quantity.” He also qualified
that, “technology is not something that is these big machines. [It’s] small technology, easy,
affordable and reliable, for anybody.” Such an understanding has clear parallels with the concept
of Appropriate Technology (Schumacher 2011), which has been defined by Andrew Conteh
(2003: 3) as,
… any object, process, ideas, or practice that enhances human fulfilment through
satisfaction of human needs. A technology is deemed to be appropriate when it is
compatible with local, cultural, and economic conditions (i.e. the human, material,
and cultural resources of the economy), and utilizes locally available materials and
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energy resources, with tools and processes maintained and operationally controlled
by the local population.
It is interesting to note how much of this appropriateness, in their use of local resources within
their restricted economic realities, is reflected in the farmers’ own technology innovations.
Despite a relatively good appreciation of the role that technology played in farming, all of the
farmers, even the youngest and most technologically fluent (P1), required an explanation of
“technology innovation” and the examples that were linked to agriculture in the informed
consent form (Appendix I) before they were comfortable to identify self-created examples. Some
of the farmers distinctly undermined the idea that they used technology or were innovative. P1
was flustered at the beginning of the interview about identifying any technology on his farm.
Similarly, P4 explained that, “before you could have been given an example, I would have
answered, no, we don't have any technology here.” P3 also questioned if the technologies she described
were actually innovative. I would argue that must of this has to do with the farmers’
marginalisation and their disempowerment to claim their actions as either technology or as
innovative.
P5 had the most difficulty in identifying herself as an innovator of technology but was able to
provide a more systemic perspective of how she innovated that was quite different from the
other farmers. P6 was confident to describe his own innovation process, however, he was not
able to easily identify his extensive innovativeness without my nudges. P7 who had received
extensive agricultural training, was the most confident in identifying technology innovations on
his farm and provided the largest number of examples without any nudging.
The technology innovations of the farmers that were documented in this study could be classified
under the following category headings, ordered based on their replication across the cases: farm
ecosystems (P1, P2, P4, P6, P7), seedlings and covered growing areas (P1, P2, P3, P7),
diversification (P3, P5, P6, P7), water management and irrigation (P4, P6, P7), natural pest
control (P2, P3, P4), certification (P7), security (P6), farm equipment (P4), and fund raising (P5).
Each of the categories are introduced based on the farmer’s identification of relevant
contradictions and the objectives that underpinned their technology innovation actions. The
farmers’ innovation process and how their capabilities were impacted on by their technology
innovation activities are then discussed in separate sub-headings thereafter. The extent to which
the technology innovation activities impacted on the farmers capabilities was not quantifiable,
however it is either the extension or hindrance of capabilities, even if incremental, that are core to
the aims of this thesis. These two final sub-headings provide insights into the study’s central
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research question: With a focus on capabilities, how and why have selected Johannesburg small-scale urban
farmers innovated technology?
6.8.1

Farm Ecosystems

Figure 18 P1’s plant ecosystem. Photo, Author, 2018.

Farm ecology/permaculture (P2, P4) and land quality (P1, P2, P6, P7) were identified as tools
contradictions. Of interest, neither farm ecology or land quality were mentioned as challenges for
any of the surveyed farmers in Dubihlela and Parks (2016: 97) study.
The innovations that the participant farmers described that had to do with soil regeneration, farm
ecology or permaculture were included under a singular farm ecosystems category since they all
had to do with systemic approaches to managing farm resources. Five farmers, P1 (Fig. 18), P2,
P4, P6 and P7 all had innovated technologies in this regard. The main goals behind these
innovation activities were to “boost” plant quality (taste and sweetness) to increase sales (P1), to
regenerate the soil (P6), to achieve a “a bio-integrated system whereby one element helps
another” (P4), in opposition to monoculture, to diversify activities and mix both animal and crop
farming to create a more holistic farm ecosystem (P7).
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6.8.2

Seedlings and Covered Growing Areas

Figure 19 P7's nursery. Photo, Author, 2018.

Protected growing areas (P1, P2, P5) and seeds and seedlings (P7) were both identified above as
tool contradictions by the participant farmers. Of interest, in comparison to Dubihlela and Parks
(2016: 97) survey, none of their 68 surveyed farmers made reference to seedlings, although, 9%
identified a need for nets, and 16% a need for tunnels.
Protected growing areas and seedlings were combined into a single technology innovation
category since they are directly related. Although this study is not generalisable, there is clear
replication of this type of technology innovation across the case studies with four of the seven
participant farmers identifying technology innovations within this category (P1, P2, P3, P7) (Fig.
19). The farmers’ technology innovations ranged from simple planting techniques (P3), to DIY
tunnels (P2), and a tried and tested seedling growing device (P1). There was a common
understanding of the important role that seedlings played in the success of the farmers
enterprises (P1, P2, P3), in P2’s case she had been experimenting to overcome her seedling
problem for six years and P1 his tunnel covering for 7 years. Key goals of the technology
innovations as described by the farmers were to not “waste time” (P1, P3), to improve seedling
germination and plant success rates in comparison to open cast seeding (P1, P2, P3), find “easier”
ways to manage seedlings (P1, P3), reduce water usage (P1), to sell seedlings as an offshoot
enterprise (P1, P7), and with covered growing areas to compete in the market with crops off149

season (P1). Although not mentioned by the farmers the Johannesburg Highveld also experiences
extreme frost and hail, so having coverings was important to protect their seedling investments.
6.8.3

Diversification

Figure 20 P5's chilli sauce made from her farm produce. Photo, Author, 2018.

Green consumers (P3, P4, P5) and collaboration (P2, P3, P5, P7), categorised under community
contradictions, and transport (P3, P4), under tool contradictions by some of farmers. Dubihlela
and Parks (2016: 97) survey identified that there were high commissions on sales of produce
through the Johannesburg Fresh Produce Market and encouraged small-scale farmers to find
alternative markets, additionally 16% of respondents had challenges with a lack of transport. In
line with such a suggestion, Malan (2015b) documented the importance of developing the Soweto
Imevlo Market through the iZindaba Zokudla project.
All farmer technology innovations that enabled them to diversify their farming enterprises, such
as markets, paid for garden tours, specialised crops/products and post-processing of produce,
have been included under this category (P3, P5, P6, P7). The goals for such diversification were
to access new markets (P3, P5, P7), to make their enterprises more sustainable (P5), to sell to
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customers who were not getting their needs met by other farmers (P6, P7), to bring in additional
income by make use of other non-traditional resources on their farms (P6).
6.8.4

Water Management and Irrigation

Figure 21 P6 making use of his illegal water connection. Photo, Author, 2018.

As part of rules contradictions, water was considered a problem for many of the farmer
participants (P2, P5, P6, P7), water and irrigation were also considered a significant limitation
under tool contradictions for the majority of the farmer participants (P1, P2, P3, P4, P5). In
Dubihlela and Parks (2016: 97) survey, access to water was listed as a challenge for 15% of their
respondents.
All this study’s participant farmers indicated an appreciation of how important access to water
was for the success of their small-scale farming operations. Water management and irrigation
were identified as technology innovations by three of the farmers (P4, P6, P7). The main goals
behind these farmer’s innovation activities were: “water catchment” (P4), access to water (P6),
and increased flexibility and productivity whilst overcoming rocky terrain (P7). Other farmers still
had plans in the works to overcome their water woes (P2, P3).
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6.8.5

Natural Pest Control

Figure 22 P2's companion planting. Photo, Author, 2018.

Pests were identified as a tool contradiction by P4 and P5. Concurring with them, 9% of the
farmers in Dubihlela & Parks (2016: 97) survey also identified pest control as a challenge.
With a clear understanding that pests were part of their farm ecosystems, three farmers identified
technology innovations that helped them naturally control pests (P2, P3, P4). Taking inspiration
from permaculture training (P2) or Margaret Roberts (P3, P4), the main goal that underpinned all
the farmers’ natural pest control technology innovations was to work with the help of nature to
deter pests through natural self-made insecticide sprays and to further this effect through
companion planting, which also helped to support plant growth.
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6.8.6

Certification

Figure 23 P3 selling produce at a local market. Photo, Author, 2018.

Food safety (P4), categorised under rules & regulations contradictions, and green consumers (P3,
P4, P5), categorised under community contradictions, were both identified as problems for some of
the farmers who sold products to consumers who expected certain quality or, in P4’s case, in
order to allow him to supply the Frail Care Centre’s kitchen with his produce. In Dubihlela &
Parks (2016: 97) survey “product quality” was identified as a serious challenge for many of the
small-scale farmers.
P7 had been actively involved in the setting up of a Participatory Guarantee System (PGS) with
the goal of enabling small-scale farmers to be certified in terms of natural farm practices and
produce quality but without the complexity and costs of HCCAP, Organic or Fairtrade
certification systems.
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6.8.7

Security

Figure 24 P6’s mattress spring fence. Photo, Author, 2018.

Theft/vandalism (P1, P3, P6) was found to be a community contradiction, and fencing (P1) a
technology contradiction by the farmers. In Dubihlela & Parks (2016: 97) survey, 8% of the smallscale farmer respondents also identified fencing as a challenge.
One participant farmer (P6) had innovated technology to help with his security. P6 explained that
his original goal with his mattress spring fence was security, but more recently it had been to keep
out children who “run amok” and “druggies” who steal his crops to sell.
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6.8.8

Farm Equipment

Figure 25 P4's "horse and trailer." Photo, Author, 2018.

At the beginning of this research study, I had assumed that the majority of technology
innovations by the farmers would be traditional farming equipment like the weeder example
shown in farmer innovation and experimentation above. However, none of the participant
famers identified traditional farming equipment as a limitation. In Dubihlela and Parks (2016: 97)
survey, 21% of the small-scale farmers said they had “no equipment” although the details of what
equipment was lacking was not provided.
The only technology innovation that could be considered a traditional item of farm equipment
was P4’s “horse and trailer.” The main goal for the creation of this expanded load carrying
‘wheelbarrow’ was to reduce the frustration they had in having to make a multitude to trips
backwards and forwards carrying “weeds” from their garden bed to their compost heap. The
closest contradiction of relevance was labour, an aspect of division of labour in the farmers’ activity
system.
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6.8.9

Fund Raising

Figure 26 P5’s corporate sponsored farming. Photo, Author, 2018.

Although funding for the farmer participants was not directly categorised as a contradiction,
acknowledgement and support (P1, P1b, P7), cooperatives/companies (P1, P2, P3, P4, P5, P7)
and “Black tax” (P1, P6), all under rules & regulations contradictions, identified some of the
financial complexities faced by the participant small-scale farmers. In Dubihlela and Parks (2016:
97) survey, 40% of their 68 Johannesburg-based small-scale farmer respondents identified a lack
of finances as their largest challenge.
Of the seven farmers participants, P5 was the only farmer who identified a technology innovation
directly related to fund raising. Her goal was a strategic and systemic approach to raising finances
or equipment sponsorship or winning awards through the networks she actively maintained and
expanded.

6.8.10 Technological Innovation Outcomes Summary
In summary, based on the innovation activities of the participant farmers, the main areas of
innovation were seedlings and covered growing areas, farm ecosystems, diversification, water
management and natural pest control. These main categories of innovation were focused on
ensuring inputs were effectively and efficiently utilised (seedlings), improving and expanding farm
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infrastructure or biological resources (water, soil), using their farms and produce to their fullest
potential, and limiting impact on their productivity by pests. There were also some individual
innovations focused on certification, security, tools and fund raising, but despite being outliers,
they are important to note since they may have potential benefit for other farmers’ technological
needs. After the exploration of the general categories of innovation activities by the participant
farmers, I will now move into an exploration of the farmers’ innovation processes and how their
technology innovation activities impacted on their capabilities.

6.9 Farmer Technology Innovation Systems
This final sub-chapter summarises all the findings presented and discussed thus far as a means to
answer the central research question: With a focus on capabilities, how and why have selected Johannesburg
small-scale urban farmers innovated technology? As I explore the answer to this question, it will become
evident that the how and the why aspects of small-scale farmer technology innovation are
intimately connected. It will also become clear that the participant farmers innovation activities
are a complex mix of contradictions between and within the various aspects of their activity
systems. However, and this is the key knowledge claim for this study, these have been made more
accessible and explorable through activity system modelling. Such a systemic perspective, which
helps to make visible the complex interplay between human, social, technical and ecological
systems is of significant benefit to both design and development. Although I acknowledge that
each individual farmer had their own particular set of contradictions that were greatly influenced
by their own individual characteristics and circumstances, there was replication across the
participant cases that, with reference to theory, allows for credible and reliable propositions. At
the least, these similarities help to more clearly identify opportunities for more targeted
interventions into the farmers wider activity systems. Through their identification, design or
development practitioners could play a more appropriate role in amplifying what the farmers are
doing, as opposed to proposing external and potentially inappropriate alternatives.
Of central significance to the exploration of technology innovation by the farmers, was how I
initially defined the activity:
I am particularly interested in how you as an urban farmer innovate technology in
order to help your farming. To innovate is to either introduce something new, that
you have not seen elsewhere before, or it is to make changes to something that
already existed to make it more suitable for yourself. Although innovative technology
is often considered something physical, like a spade that you made for a specific task,
it is also a form of knowledge, like a specific method of planting seedlings that you
have experimented with, it can also be a system of both things and knowledge, like
how you irrigate your crops. I am interested in anything that you have made or do on
your farm that you have in some way changed for your purposes. (Appendix I)
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This more democratic definition of technology and innovation allowed the farmers to more
comfortably acknowledge their innovation activities and the technologies they had innovated.
This was particularly important, since as was discussed in technological innovation identification,
most of the farmers found it difficult to conceive of themselves as technology innovators.
However, as described by Gupta (2016: 148–186) as “listening to the minds on the margin”, once
the opportunity was provided to the farmers, with them clearly able to see someone who is
interested in what they have done and actively listening to what they had to say, they were able to
overcome some of their issues of technological innovation self-confidence. Despite the definition
that I provided not acknowledging a less-technical, more socially orientated side of technology,
most of the farmers were able to see beyond this to technology innovations that were much more
social in their conception.
The first aspect of the central research question that I will explore in this sub-heading is how the
participant farmers innovated technology.

6.9.1.1

Technology Innovation Process

From the descriptions of the participant farmers’ innovation processes in the overview of the
identified technological innovations, the majority of innovation activities began from their prior
knowledge. This concurs with von Hippel’s (2006: 63) trial-and-error cycle where, “Problem
solvers first conceive of a problem and a related solution based on their best knowledge and
insight.” This first step is the spark that leads to the farmers’ technology innovation activities and
hence is central to its understanding. The centrality of knowledge as the starting point becomes
even clearer when it was articulated by many of the participant farmers that their technology
innovation activities were also tempered by what they did not know (P2, P3, P4, P6). Returning
to the point that I made in the technology literature, with reference to both Arthur’s (2009: 38–
39) “recursiveness of technology” and Krippendorff’s (2006: 193–205) “ecology of artefacts”,
new technologies can only be built-on or re-constituted from pre-existing technology. Such a
position is the same for the farmers both in terms of their technological experience or
technological ‘toolbox’, but also their individual forms of capital – economic, cultural and social
(Bourdieu 1986). Gupta (2016: 302–324) extensively explored the interplay between social,
natural, ethical and intellectual capitals for grassroots innovators. However in this study, within
an Activity Theory framework, these different forms of capital are more readily observable at the
various points on the participant farmers’ activity system models and are represented in the more
systemic conception of capabilities. The following sub-headings will explore the complex
interplay of contradictions between and within the various aspects of the participant farmers’
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activity systems, but in the section below I will begin with an exploration of the process they
followed to innovate.
It is difficult for many expert designers, practitioners or craftspeople, who spend much of their
time problem-solving, to clearly articulate and manage what tends to be a rather intuitive
problem-solving process (Cross 2011: 3–4, 121–122). “In traditional, craft-based societies the
conception, or ‘designing’, of artefacts is not really separate from making them…” (Cross 2011:
4). It is only in modern societies that designing and making were separated – with the designing
usually preceding the making (Cross 2011: 4). In the cases of all the participant farmers, none of
them were trained designers, and most of them had had little opportunity to reflect on their
innovation actions before this study – this meant that making it accessible was particularly
difficult. Despite questions in the interviews that asked the participant farmers to discuss the
operations they followed in attempting to achieve their goals, as Kaptelinin and Nardi (2012: 30)
noted, there is a problem with Leontiev’s model in the expectation that people will be able to
reveal the nuanced aspects of operations – even if in these cases they were mostly improvisations
as opposed to more automatic operations. Therefore, even though I am an expert designer, it was
not possible to present a typical design process model that the participant farmers followed.
However, based on my exploration and observation of their broader technology innovation
systems, there were some key aspects that can go some ways to explaining their technology
innovation processes.
At the beginning of this sub-heading, I describe how the participant farmers were able to
articulate that their innovation activities stemmed out of a place of knowing or not knowing; at
that same time, most of them (other than P6) were unable to describe their innovation processes
beyond this. However, all the participant farmers considered themselves “full-time” urban
farmers over a significant period of time (7 years and more). Hence, they were all deeply and
authentically situated in their individual urban farming activity contexts. As Gupta (2016: 332)
notes, “Authenticity is the necessary condition for making a breakthrough.” Most of the
participant farmers humbly considered themselves expert urban farmers and based on the selfdescribed objectives, had deeply considered reasons for becoming urban farmers. Not being able to
articulate their innovation process seemed to indicate that it was mostly a sub-conscious process.
Hence not a professionalised “reflection-in-action” that Schön (1983) described, nor as sequential
and organised as von Hippel’s (2006: 64) trial-and-error cycle – despite his acknowledgement that
is can be a more informal. P6 was the only participant who was able to relatively confidently
explain his process:
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[I] sit and think what is the best way to go about it? I have to do this, how am I going to do
this? Ja, sit... think. It’s a lot of thinking involved. Sometimes it can take you a day,
sometimes a week. Sometimes in a couple of seconds then you have an answer.
He further explained that it was a natural process for him that in most cases required iteration
when things did not go to plan. In P6’s description we find some similarities with Stolzenbach’s
(1993: 28) explanation of shifleli or farmer experimentation:
… close observation, show or prove something to others, check what others say. The
most important criterion for them is that it works in real-life practical situations.
However, P6s description seemed to be more internalised. I therefore turned to Gupta’s (2016:
167–173) description of grassroots innovation, which he articulated as a process of “knowing,
feeling, doing.” Gupta (2016: 171) explains further,
One of the most important drivers used by the innovators is that of the samvedana, a
Sanskrit word that signifies the immense potential for converting knowledge into
feelings and feelings into action. Samvedana is composed of two root words: Sam
meaning equal, vedana meaning pain. When a person feels somebody else’s pain as his
or her own, it no longer remains a third party’s pain. It becomes personal pain. Such
an internalization of pain triggers srijansheelta (creativity) from samvedana. The closest
English word for empathy is samvedana, but the difference is this: one has empathy
for others but samvedana is inside onself.
This description of an internal/external deep connection with the innovators’ context seems to
more closely describe the situation of the participant farmers. A key difference to the other
innovation processes described above, Gupta’s description clearly articulates the important role
of social aspect of the innovators’/farmers’ socio-technical systems. The refined eight-step
activity system model enabled this study to explore broad socio-technical systems, and for
marginalised farmers who do not have access to extensive technical resources or skills, it is clear
that social innovation plays far more of a role in their innovation activities than technical
innovation. Although the social innovation that The Young Foundation (2012) describe seems to
be significantly more organised and developed than was identified in the participant farmers, the
evidence of technology innovation by the participant farmers in this study, with reference to
Pieterse (2015), is a start. Significant international effort has been undertaken to explore ways of
scaling social innovation (Davies & Simon 2013), and local projects like the iZindaba Zokudla
Farmers’ Lab (Malan 2020a) have begun to make significant progress in supporting local social,
and technical, innovation activities.
Although the farmers were generally not able to articulate how they innovated technology, I have
been able to broadly propose how they may have gone about this activity. How and why they
innovated technologies are intimately connected, and as I move into an exploration of each of
the aspects of the refined 8-step activity system model, it will become clear that Activity Theory
was particularly useful in making more accessible the opportunities, limitations and adjacency,
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which brought the farmers’ technology innovating activities to life. Furthermore, with reference
to the farmers’ self-described objectives, I was able to postulate how their capabilities were
potentially impacted on by their technology innovation activities. The next section, therefore,
proposes why they innovated their technologies.

6.9.1.2 Subject
Activity Theory places the subject as central to activity; the farmers are therefore the spark that
ignites and the agents that drive the technology innovation process. As was explored in the crosscase comparison above, most of the participant farmers were aged between 47-68, older than the
age band of innovators in Nielsen’s (2001) study. Except for P1, all the participant farmers had
experience in homestead gardening or on their family farms in their youth. However, other than
P7 who was from Kenya, they also all experienced a forced separation from this experience and
the expansion of their farming knowledge during apartheid in South Africa. Some of them lost
(P1, P2, P6) and regained (P2) family farms, but this forced break in their farming lineage seemed
to have significant impact with most of them identifying as relatively marginalised urban farmers.
Despite significant limitations, the participant farmers were enthusiastic about their farming
endeavours with seven years being the least amount of time that any of the participants had been
farming (P1). All of the participant farmers considered their farming as their main occupation
and were deeply commitment to their farming enterprises – P1, P2 and P7 even identified the
personality traits of enthusiasm and commitment as important indicators of the potential success
in small-scale farmers.
Although most of the participant farmers had not had the prior opportunity to consider
themselves as innovators and hence were not prepared to self-identify in this way, most were
sufficiently confident to humbly consider themselves as expert urban farmers. “Being respected is
a significant factor in an individual’s success in growing out of poverty, and respect in turn
involves and affects the capabilities of self-esteem and confidence.” (Gasper & van Staveren
2003: 147; See, Sen 1984). All the participant farmers converted their self-respected expertise into
functionings in their community by sharing their own knowledge with other urban farmers, and in
some cases for additional remuneration (P1, P4, P5, P7). However, despite these functionings
and the respect they garnered in their adjacent communities, many of the participant farmers felt
that the State and the general public did not respect their expertise or profession (P1, P1b, P3,
P7). Nussbaum (2011) sees affiliation, as one of the central capabilities. This relates to
associational life, family life, standing amongst peers and participation in society, amongst many
other possible manifestations. Agriculture (See, Contexualisation) occupies a pertinent place in
history, and currently it is being marginalised and left ‘invisible’ in society. This surely impacts the
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experience of affiliation of farmers and stands in opposition to their need to control their political
(and social) environment. Nussbaum (2011: 143–146, 166–180, 180–184) discusses these in the
context of contemporary disadvantage, political structures and human psychology, but in this
study it is clearly relevant to illuminate how the participant farmers desire for inclusion is one of
the motivating factors behind their innovation.
As was introduced at the beginning of this sub-heading, a key initiator of the farmers’ innovation
activities was their intellectual capital (Gupta 2016: 314–324) or education and schooling
(Engeström 1987: 103). More fittingly for our developmental focus on capabilities, Nussbaum
(2011: 152) notes the key role of education in the conception of the Capabilities Approach and
the significant role it plays in developing diverse internal capabilities. The way the farmers were
able to describe the detail of their technology innovation processes, showed how they were able
to function the use of their senses, imaginations, thinking and reasoning. However, as explained
by Nussbaum (2011: 33), at the same time these functionings were also, “informed and cultivated
by an adequate education” (See, formal education). The participant farmers did not ignore the
limitations of their intellectual capital, but rather acknowledged them and then actively explored
other opportunities in their activity systems to expand their education and training.
Educational functionings were achieved through the farmers’ broader community at government
skills development programmes (City of Johannesburg Resource Centre), through educational
institutions that offered formalised programmes and bursaries to enable their accessibility
(GIBS), through education institutions that offered free informal training aligned with
community engagement initiatives (iZindaba Zokudla at UJ), and through NPOs that offered
training (Food and Trees for Africa)(See, further education and training). Some of these
educational activities also included opportunities to expand access to expertise in their community,
for example through connection with other farming experts at the iZindaba Zokudla Farmers’ Labs
and through expert mentorship (P1). Further educational functionings were achieved through the
use of knowledge sharing technology, both through digital social networks (P2) and the more
traditional medium of books (P3, P4).
The farmers’ abilities to identify contradictions within the activity systems, take the initiative and
effort to plan and then finally action technology innovations philosophically can be seen as
virtues of phronesis, or practical judgement in Aristotle’s Nicomachean Ethics. Nussbaum (2011:
34) describes this as practical reasoning and an individual’s aspirations for the “good life.” Although
her articulation is more politically conceived than Sens, she does note that when faced with
contemporary disadvantage (as is evident in the participant farmers past and present), supporting
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internally driven practical action should be encouraged – as long as, such desires require relatively
minimal resources and in turn do not negatively impact broader society (Nussbaum 2011: 200–
201). Although the farmers were able to articulate some of their objectives, as was expected through
the use of an Activity Theory framework (Kaptelinin & Nardi 2012: 28–30), their motivations
became more visible through the exploration of their actions and operations in their individual
technology innovation activity systems. These will be discussed in more detail in objectives and
outcomes below, but at this point it is clear that a capabilities lens enables more deeper reflection
on individual’s concepts of living well beyond a narrower exploration of their technical actions.

6.9.1.3 Division of Labour
It is assumed that much of the small-scale farming in Africa makes use of familial labour in
farming activities (Riley & Dodson 2016: 121–122), however in all the participant farmers’ cases
none of their farming operations included family members. Manual labour or the collaborative
sharing of farming activities with other farmers could potentially have supported the famers in
their labour-intensive small-scale farming activities – allowing them more time for innovation
activities. Furthermore, specialised labour, or the employment of experts, could have helped the
farmers overcome some of their knowledge gaps. However, access to manual labour suffered
from the vicious cycle of a lack of finances for labour and hence a lack of productivity, which
resulted in less financial resources to pay labour (See, division of labour). Furthermore,
collaborative farming organisations which were intended to formalise farming groups by
government, were formed with ‘ghost’ members that resulted in no labour benefit for the
relevant participant farmers (P3, P5) (See, cooperatives/companies). As was discussed in subject
above, the farmers were able to overcome some of their expert labour needs, through their
broader community. However, in both cases, access to manual or expert labour was significantly
limited by their finances, and in this vicious circle the farmers struggle to realise a significant
aspect of control over their environments (CC10B). In the cases of farmers with smaller land to work
(P6), this was less noticeable, but in the cases of farmers who had larger land (P1, P3, P5), which
were also cases that had received forms of State support, this lack of control seemed be also
linked to the political aspect of Nussbaum’s (2011: 34) 10th Central Capability. In this sense, due
to their receipt of State support, the farmers’ seemed to hold the State responsible for not
continuing to provide sufficient support, and in this evidenced the negative impacts of what
Bunch (1991) observed in freebies being given in development projects. Such a conclusion
highlights the importance of managing State intervention in ways that do not lead to long-term
reliance as was seen in P1’s continued expectation of receiving plastic for their government
funded tunnels seven years after they started farming. Such expectations tended to limit the
farmers own agency in taking control of the farming activities.
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The farmers attempted to explain their perceptions of some of the underlying socio-economic
and cultural conditions that led to a lack of their access to labour. Firstly, they believed that smallscale farming was not seen as an aspirational profession by the general populace but rather
something that was a final resort in difficult times (P2, P3). This perception led to, and was
amplified by, a lack of interest in farming by youth (P1, P3, P5, P6), and the further
entrenchment of this culture though government’s lack of acknowledgement of the broader
benefits of small-scale farming activities (P1, P1b, P3, P4, P7). All of these points by the farmers
are found peppered throughout South African small-scale farming literature (See, Auerbach 2020:
9; Kanosvamhira 2019; Metelerkamp et al. 2019; Pereira & Drimie 2016). Although collaboration
was found to be of significant benefit to some of the farmers (P5, P4), P2 and P7 also identified
some problematic aspects of participation that seemed to have grown out of the complex social
dynamics of South Africa’s racially segregated past, but frustrated both of them in their inability
to fully understand it (See, collaboration and NGOs). Returning to capabilities, affiliation seemed
to be functioned in terms of Nussbaum’s (2011: 34) first description, where the farmers were able
to connect with others, but it was also limited in its formation of deeply committed relationships
with others by a general attitude of self-interest/preservation. In terms of Nussbaum’s (2011: 34)
second affiliation description, this aspect seemed to be limited by a general lack of respect for
farmers despite the farmers’ perception of significant local support (See, community response to
farm operation). The contradictions within division of labour and the limitations on affiliation and
control of their material environment seemed to be a significant inspiration behind the farmers
technology innovation activities since many of the technological innovations were designed to
save time and make work easier for the farmers (See, seedlings and covered growing areas, water
management and irrigation and tools).

6.9.1.4 Rules & Regulations
With direct links to division of labour, the requirement by the South African government for the
farmers to be part of a formal business entity in order to potentially be awarded funding was
identified as a significant organisational and collaborative constraint for the participant farmers
(P1, P2, P3, P5, P6, P7) (See, cooperatives/companies). Clearly the State cannot be giving money
to unregistered and undocumented individuals or entities, but it this does indicate friction
between the informal nature of the majority of the participants farmers enterprises versus the
expectations of formality by the State. In the cases of farmers who had formalised business
entities (P1, P3, P5), the participant farmers seemed to continue on regardless, registering
cooperatives with ‘ghost’ members to meet the formal requirements of a cooperative or company
entity. Although the formation of a collective entity should have helped with division of labour, as
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was discussed above, this was not so, requiring participant farmers’ companies and cooperatives
to hire more labour for their needs due to the lack of participation from their members. The
participant farmers’ lack of business training and financial management skills, reflected limitations
to their internal capabilities, and added further contradictions to the financial reporting
expectations of formal business entities (P1, P2, P4, P7) (See, Okbandrias & Okem 2016: 77–78).
The farmers were relatively powerless to change entrenched government policy focused on
formalising small-scale farming in South Africa despite much criticism (Okbandrias & Okem
2016; Tshishonga & Bandyambona 2016; Nganwa, Lyne & Ferrer 2010; Lyne & Collins 2008).
Turning back to Nussbaum’s political conception of capabilities, we yet again find those who are
disadvantaged limited in their abilities to fully realise their aspirations due to a lack of formal
education and a State support structure which is not considerate for informality. At the same
time, we find the farmers innovating within these limitations to register companies and
cooperatives in order to access State support but then being hindered by the expectation of how
such formalised entities should operate.
Beyond the structure of their farming organisations, two further rules contradictions hung over
most of the farmers – land tenure and access to water. These are both intimately connected and
in all cases were controlled through various bodies of the State. In terms of land, only P7 had the
title deed to the land he was farming on, P1 had a formal lease, which was about to expire, and all
other farmers, including those farming through government projects (P3, P5), had no legal leases
in place (see, land tenure and land). Based on the City of Johannesburg GeoLIS Zoning Theme
(2020) online tool it was found that all the participant farmers land was owned by various State
entities. Furthermore, the high land values of the urban properties on which the participants
farmed meant that it was highly unlikely that the farmers would ever be able to actually own the
land on which they farmed unless it was freely given to them by the State. Although Suchá et al
(2020) found that urban farmers in Johannesburg with legal or formalised land tenure felt less
secure than those without any permission, in this study with a focus on technology, it was clear
that not owning land severely limited the amount of immovable infrastructure the farmers were
willing to invest in for their farms due to the potential for its forfeiture should they be evicted
(P2, P3, P6). The lack of formal leases/tenure, particularly in the cases of the participant farmers
who farmed on land through government projects (P3, P5), indicated a likely further limit to their
capacity to control their environments. For Penniman (2018: 8), owning land is key to Black
farmers having “real power and dignity” and this is reflected in Nussbaum’s (2011: 34)
consideration that “being able to hold property” was a key aspect of the second aspect of her 10th
Central Capability, material control over one’s environment. Furthermore, lack of legal tender also
severely hindered the farmers’ ability to access credit, which could enable them the opportunity
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to expand their enterprises or to have some financial flexibility when things did not go according
to plan. This was echoed in Dubihlela and Parks (2016: 97) survey where the biggest challenge
for 40% of their Johannesburg based small-scale farmer respondents was a lack of finances. This
limitation greatly hindered the participant farmers’ abilities to plan for the future, which was
noted in subject as a central aspect of the farmers practically realising their considerations for the
“good life.”
In terms of water, P2, P4, P5, P6 and P7 all irrigated with municipal water, P1 had a borehole
which used electricity from the school on whose land he farmed, and P3 irrigated with the runoff
from a waterworks using a petrol-powered pump (See, water). In essence none of the participant
farmers paid for water, but this also meant that many of them were worried about their future
water security (P1, P2, P3, P5, P6, P7). In response, most of them had plans in motion to allow
for better access to water in the future (P2, P3, P4, P5) (practical reasoning). Those that did not use
municipal water, did not know the quality of the water they were using to irrigate their crops (P1,
P3). Water testing was identified by P4 as potentially having significant impact and cost
implications for the farmers to meet HACCP food health and safety requirements that could
further limited their material control over their environments. Furthermore, the broader impact of other
industries, such as mining, on the farmers’ water and soil quality, could have significant long-term
bodily health impacts on both the farmers and the customers who bought their produce. Here
again the disadvantage or marginalisation of the farmers does not limit the opportunity for the
farmers to undertake farming, as Sen may have expected, but rather that their opportunity to
farm comes with apartheid and colonial baggage that means that such opportunities are restricted
to marginal areas that have the potential for long-term negative capability impacts.
In farming, water and land go hand-in-hand and a further rules contradiction that links the two is
the City of Johannesburg’s Land Use Scheme (2018). Based on the City of Johannesburg GeoLIS
Zoning Theme (2020), all the land on which the participants farmed, except in P3’s case, was
zoned to not permit agriculture or urban agriculture. Firstly, this meant, that the potential for
extended water allocations and rates and taxes reductions, which could have been received from
the City of Johannesburg if their land was zoned for agriculture, were also not possible. Secondly,
and of much greater concern, although unknown to all the participant farmers, the zoning meant
that even though some of the farms were supported by the local government, except in the case
of P3, all of them could be legally evicted. Despite South Africa’s strong eviction laws, the
precedent for this was shown in P3’s eviction from her prior farm. This therefore posed potential
further impact on the farmers’ material control over their environments.
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Not having legal tenure, not being able to control water bills, not knowing water quality when not
using municipal water, and not farming on land that legally allowed for such activities, left many
of the farmers with nagging concerns about things that in most cases they had little control over.
Such anxieties, as described by P2 and P6, therefore also potentially impacted on the farmers’
emotional well-being. As Nussbaum (2011: 180–184) explores in the link between capabilities and
human psychology, such considerations are important to consider for programmes intended to
realise human capabilities. The potential emotional impact on people supported through
government policy, then needs to be more carefully considered – in this specific case, how the
South African State and the local Johannesburg municipal government support urban agricultural
activities.

6.9.1.5 Community
The community aspect of the participant farmers’ activity systems was key to overcoming some of
their capability limitations in the subject, rules and division of labour aspects of their activity systems.
Linking back to the farmers as subjects, as per Rogers (2003) characterisation of innovators, the
participant farmers could all be described as “venturesome” with most of them using their outgoingness (“cosmopoliteness”) to build social capital. Even P6 who preferred seclusion, was
regularly consulted by other neighbouring farmers and had in the past used his networks to find
himself ad hoc work and to diversify his skills.
With reference to capabilities, the community aspect of the participant farmers’ activity systems
could mostly be reflected in their actions to affiliate themselves with others. It was found that
most of the participant farmers actively functioned this capability through their networks as
explored in inspiring farmers, network/s and personal knowledge return to society. However,
this functioning did not neatly fit into either of the senses of affiliation described by Nussbaum
(2011: 34) as having deep connections with others or being respected by others, but rather by the
farmers’ building bridging and bonding social capital (Malan 2015b; Szreter 2002; Woolcocks
1998) – particularly in socially innovative ways.
Due to the costs of travel over the extensive Johannesburg region, individually connecting with
others physically tended to require careful value consideration of economic capital expenditure
versus social capital gains. Key reasons for farmer participants building relationships with other
individuals were because they had different expertise, knowledge or skills (P1, P3, P4, P5, P7);
they had a similar worldview and passion about farming (P1, P3); there was potential for funding
or sponsored resources (P5, P4, P7); and/or there was potential for the further sale of produce
(P3, P5). Over and above individual social connections, collective social connections and
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intellectual capital expansion were facilitated through Farmers’ Forums (P1, P5) and iZindaba
Zokudla Farmers’ Labs (P1, P2, P3, P4, P5, P6, P7). Remote social connections were fostered
through technology and the use of social media platforms or apps such as Facebook and the Khula
App. Connecting with others was not only to the participant farmers’ benefit, since they all also
actively engaged in sharing their own experience as a means to support other emerging farmers,
in some cases for additional income (P1, P4, P5, P7). Despite some significant examples of
affiliation functioning, the participant farmers also identified distinct limitations to the community
aspect of their activity systems. These were extensively explored in community contradictions
and included issues identified by the participant farmers in connecting with appropriate networks
(P7); understanding other peoples’ commitment (P2, P7)(linked to subject); managing
collaboration (P2, P3, P5, P7); access to and provision of suitable mentorship (P1, P3, P4,
P5)(linked to division of labour); a lack of youth in farming (P1, P3, P5)(linked to division of labour);
theft/vandalism (P1, P6) and the management of customer relations (P4)(See, green consumers).
These were therefore potential contradictions that tempered other affiliation functionings but were
also the inspiration behind some of the farmers technology innovation activities. Hangovers from
apartheid can be seen to underlie some of the farmers’ community contradictions in both culture
and nation building, but there is clear evidence of social cooperation and innovation despite this.
This socially orientated aspect of the farmers’ technology innovations finds significant parallels to
The Young Foundations (2012) review of social innovation activities and its benefit of capability
enhancements.

6.9.1.6 Tools
Technology was a central focus in this study, however the mediating role that tools (mediating
artefacts or instruments) played in the farmers’ activity systems were only an aspect of the
participant farmers’ technology innovation activities. The main tools available within these systems
were explored in farm infrastructure, equipment and biological resources. This conceptualisation
of tools included both living (natural) and non-living (artificial) resources represented in the
infrastructure of land and its potential as a living growth medium; water, a central resource
requirement for farming; physical equipment, which included both large relatively immovable
assets like tunnels too much smaller hand tools; and biological resources which included the soil
health, trees, crops and small stock (pigs, chickens, etc.). Land tenure issues aside (see, rules). Most
of the farmers’ land had relatively marginal soil and lacked access to natural materials to enrich it.
In P6’s case, his site was an old dump with significantly marginal soil. P1, P3 and P5 all had
access to borehole or runoff water, however in all cases, water quality was unknown and in P5’s
case she had no pump to access the water. All other farmers linked into municipal water
infrastructure, which brought with it the contradictions as described in rules. Further tools that the
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farmers made use of were their financial resources generated from their farming activities, which
have been discussed in division of labour above.
External tools that were used by the farmers in their activity systems also included the use of social
media platforms which had the potential to function affiliation and expand intellectual capital. The
use of books to also potentially expanded intellectual capital (as described above). Therefore,
capability functioning was possibly constrained by access to suitable digital devices (P2),
expensive data (Competition Commission South Africa 2019), a lack of digital skills (P4) (linking
back to subject), and access to suitable reading material (P3, P4).

6.9.1.7 Objectives and Outcomes
As was explained by Kaptelinin and Nardi (2012: 12), core to Activity Theory is the notion that
subjects have a needs-based agency and that needs motivate a subject to act towards a particular
object. Such an object-orientated explanation of activity is built through the hierarchical structure
of activity from operations, aligned to conditions, actions, aligned with goals, to finally form
activities themselves, aligned with motivations (Kaptelinin & Nardi 2012: 28). The objectives of the
farmers’ technology innovation activities were underpinned by their goals; however, the outcomes
of their actions were impacted on by the complex interplay and contradictions between their
broader activity systems (subject, division of labour, rules, community and tools) – these enable or
compromise the realisation of their goals. This objectives and outcomes sub-heading will begin with a
brief reintroduction of the farmers’ self-identified motivations, and then their goals which were
more clearly articulated through their technology innovation processes. Final outcomes will then
be explored in terms of the potential impact of contradictions within their activity systems, with a
final postulation of how their technology innovation activities affected their capabilities.
There were 12 different motivation categories that emerged from the participant farmers’
explorations of their motivations to farm, these were all discussed in the sub-chapter on personal
motivation/s and included economic reward (P1, P2, P3, P4, P7); personal health and wellbeing (P2, P3,
P4, P6, P7); curiosity and learning (P1, P4, P6, P7); knowledge sharing (P2, P4, P5, P7); success and
achievement (P3, P4, P5, P7); networking and collaboration (P1, P2, P4); self-sufficiency and emancipation
(P2, P6, P7); care for others (P3, P4, P5); farming (P1, P3, P5); determination (P4, P6, P7); and, planning
for the future (P1, P2). It was never my intention to physiologically analyse the participants during
this study, nor to try to draw unqualified motivations out of the participant farmers’ technology
innovation activity outcomes. However, their self-identified motivations do seem to echo in their
goal setting, which is explored below.
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Some of the farmers’ descriptions of their goals have already been discussed under reason/s for
starting to farm in Johannesburg. However, these goals explore their reasons or what they were
trying to achieve through their entire farming activity systems, not the specific focus of this study
which zooms in on their technology innovation activities. The farmers’ technology innovation
actions and the operations that underpinned them where described in more detail in the
exploration of their identified technological innovations which were categorised as: seedlings and
covered growing areas (P1, P2, P3, P4, P7), farm ecosystems (P1, P2, P4, P6, P7), diversification
(P3, P5, P6, P7), water management and irrigation (P4, P6, P7), natural pest control (P2, P3, P4),
certification (P7), security (P6), farm equipment (P4), and fund raising (P5). The goals that led to
these technological innovation actions were goals that were described by the participant farmers
during the interviews and were captured in each of the farmers’ activity systems diagrams (see the
final sub-heading of each identified technology innovation in each individual case-study in the
Appendices). Based on the goal themes, I was able to organise them into four categories, with
three further goals that were only reflected by individual participant farmers. It must be noted
that some goals were two-pronged and hence reflect in multiple categories.
The first and most prolific objective category was to make more effective use of available resources. This
category was reflected in the farmers’ individual goals to “boost plant resilience and quality” (P1),
“provide shade and crop diversity” (P1), “have more successful seedlings” (P2), “work with
nature to limit pests and improve soil quality” (P2), “have faster seedling germination and
success” (P3), “companion plant for pest control” (P3), “boost plant growth and repel insects”
(P4), “reduce water usage and grow produce offseason” (P4), “catch and store water” (P4), “add
value to the farm” (P5), and to “improve soil health” (P6). The only farmer who did not include a
goal in this category was P7, this may have been due to his extensive agricultural education and
the fact that at the time he was more focused on diversifying his actions, the next objective
category. The second objective category was to diversify for increased resilience and was reflected in
individual goals to “create a food jungle” (P1), “provide shade and crop diversity” (P1), “achieve
a bio-integrated permaculture system” (P4), “increase opportunities for income and enjoyment”
(P6), “diversify the farm” (P7), and to “share knowledge and diversify income streams” (P7). The
third objective category was to save time and reduce physical effort, this reflected in individual goals to
“ease and control over seedling production” (P1), “have faster seedling germination and success”
(P3), “manually move large loads” (P4), and to “have more flexible crop irrigation” (P7). The
fourth objective category was to access new resources and reflected in individual goals to “go to
market” (P3), “network for support” (P5), “add value to the farm” (P5), “sell to a target market”
(P6), and to “access water” (P6). The last three objective categories were each only reflected in one
individual participant farmers’ technology innovation activity system. They included goals to
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“increase security” (P6), to “share knowledge and diversify income streams” (P7) and to “assure quality”
(P7).
When farmers’ technology innovation activities are embedded in their wider activity systems, the
complex array of contradictions (as explored in the sub-headings above) begin to more clearly
show their potential impact on the support and/or limitation of the realisation of their goals into
outcomes. For example, the farmers’ goals to make more effective use of available resources and diversify
for increased resilience seem to have been heavily influenced by the participant farmers’ (subjects)
education and training in concepts of permaculture or agroecology. Furthermore, goals to save
time and reduce physical effort seems to have been influenced by the farmers’ general lack of access to
resources for labour (division of labour). Goals to access new resources were potentially reliant on the
farmers’ ability to link to and network with their broader community. It is also important to note
that the farmers’ goals had differing time scales and shifting priorities. For example, P2 had
experimented with and refined her seedling growing system as a means to make more effective use of
available resources over an extended period of 6 years. Furthermore, P7’s mattress spring fence was
undertaken with the goal to initially increase security when starting to farm at his site, but once
completed other goals became more important priorities. By analysing the final technology
innovations against the farmers’ goals, it was possible to see where contradictions potentially
hindered the achievement of the final outcome, and further to this, how the final outcome could
potentially impact on the farmers’ capabilities.
The outcomes of each of the farmers’ technology innovation activities are described in the
individual case study activity system diagrams for each technology innovation (See Appendices
III-VIII). In the majority of cases the farmers were able to achieve their goals through the
realisation of the technology innovations within the significant web of contradictions found in
their wider activity systems. As was noted in the exploration of each of the aspects of the systems
above, generally where there was a significant constraint in one aspect of the system, for example
subject, the farmers would use other aspects of the activity system which were less constrained,
such as community or tools or labour, to help overcome this. As an example, P4’s “cart and horse”,
was collaboratively developed with the other farmers on site (labour) to save time and reduce physical
effort. The cart and horse made use of available hospital equipment ‘waste’ resources (tools), which
were creatively reconstituted through the use of a welder (labour). The final outcome, may be seen
by some as informal or opportunistic, however made sustainable use of available resources, or
drew in accessible resources when needed (the welder), possibly through community networks, to
potentially impact on P6’s ability to control his material environment (CC10B). The positive impact on
this capability cannot be measured, but it can be seen as positive. Hence, these informal and
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opportunistic technology innovation activities, especially when considered collectively, could
have significant positive impact on capability functionings.
The examples of participant farmer technology innovations have the potential to impact on a
range of Nussbaum’s (2011: 33–34) Central Capabilities. The most represented object/goal
categories, to make more effective use of available resources (P1, P2, P3, P4, P5, P6), to diversify for
increased resilience (P1, P4, P6, P7), to save time and physical effort (P1, P3, P4, P7), and to access new
resources (P3, P5, P6) all had the potential to positively impact on the second aspect of
Nussbaum’s 10th Central Capability, control over one’s material environment. For relatively marginalised
farmers who do not own the land they farm on, increasing their control over what they have
could have significant positive impact on their emotional wellbeing, represented in Nussbaum’s
(2011: 33) 5th Central Capability. Similarly, P6’s mattress spring fence also had the potential to
reduce his anxiety about the theft of his produce and equipment, and hence also potentially
positively impacting on the same capability. So, what may seem to be the ‘simple’ reuse of a
discarded mattress has the potential to provide an important level of control, both physically and
psychologically, over his tenuous material environment.
As was introduced at the beginning of this chapter, many of the potential capability extensions
relied on the farmers’ prior education and training and hence was also impacted on by their
functioning of senses, imagination and thought, and practical reason, Nussbaum’s (2011: 33–34) 4th and
6th Central Capabilities. Furthermore, if the farmers’ affiliation was limited, the chances of
spreading the innovative ways they had overcome their problems would also be hindered. As an
example from this study, P4 did not know how to meet the needs of HACCAP food safety
standards, but had he known of P7’s participatory guarantee system he may well have found a
more achievable solution to his quality control needs. As a further example, the fourth
goal/object category, accessing new resources (P3, P5, P6), also hinged significantly on the farmers’
abilities to extend and function their affiliation.
In some cases, the technology innovation activities had the potential to extend one capability, but
at the same time negatively impact another. For example, P3’s use of old car tyres to have more
successful seedlings also had the potential to negatively impact on bodily health, through the
possibility of harmful chemicals leaching into the soil and seedlings from the tyres. Even though
P2 was aware of this risk, the benefit of the potential control she gained through the seedling
growing technology innovation outweighed the risk.
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It is clear that the farmers’ technology innovation activity systems are complex both in terms of
the contradictions within and between their constituents, but also in terms of a similar web of
capability impacts and/or functionings. The exact measurement of positive versus negative
impact throughout the system cannot be quantified in a qualitative study such as this, but what is
evident, in my ability to engage with each of the farmers’ technology innovation activities, is that
activity system modelling does help to make more accessible this complex web of socio-technical
relations. This is not about celebrating the creativity of marginalised small-scale urban farmers,
but rather highlights that informality (Pieterse 2015) and improvisation (Simone 2019) are
evidence of the creative and endogenous beginnings of more established and scalable
technological innovations that given the right exposure and support mechanisms could have
wider impact on extending the capabilities of other small-scale urban farmers.
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7 CONCLUSIONS & RECOMMENDATIONS
7.1 Answering the Central Research Question
This qualitive explorative embedded multi-case study made use of a theoretical framework that
consisted of Activity Theory, technology and innovation literature and theory, and the
Capabilities Approach, in a refined eight-step activity system model to investigate the technology
innovation activities of a selected group of innovative small-scale urban farmers in Johannesburg.
On site interviews enabled the gathering of information from the participant farmers which,
through content analysis, painted a broad picture behind their reasons for farming and the goals
they aimed to achieve through their technology innovation activities. Observations and
photography enabled detailed exploration of the technology innovations themselves. The prior
sub-chapter, farmer technology innovation systems, took all of the case information from the
comparison of the seven participant farmer cases and focused on answering the research subquestions, in order to answer the central research question: With a focus on capabilities, how and why
have selected Johannesburg small-scale urban farmers innovated technology?
The answer to the how of the central research question was explored through a comparison of the
farmers’ descriptions of their technology innovation processes. A significant limitation was that
most of the farmers struggled to articulate the process they followed. Such a finding concurred
with Kaptelinin and Nardi’s (2012: 30) acknowledgement that there is a problem with Leontiev’s
Activity Theory model in the expectation that people will be able to reveal the nuanced aspects of
operations within their activity systems. Based on the limited innovation process information
provided by the participant farmers, together with P6’s articulation of his process, observations
of the technology innovations themselves, and in comparison with literature, which explored
innovation processes, I was able to make certain observations and postulations. In comparison to
existing innovation models, the participant farmers’ processes were less-structured than von
Hippel’s (2006: 63–76) trial-and-error cycle, less professionally reflective than Schön’s (1983)
reflection-in-action and less external than Stolzenbach’s (1993: 28) explanation of shifleli or farmer
experimentation. Based on the internalised and intuitive innovation process described by P6, the
most suitable proposal for how the participant farmers innovated was Gupta’s (2016: 167–173)
description of the authentic immersion of grassroots innovators in their individual contexts and
an innovation process that followed a process of knowing, feeling and doing. A key finding from
the participant farmers’ innovation processes was that it was significantly more social than
technical.
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All of the participant farmers had full-time urban farming experience of over seven years, and
hence their technology innovation processes were authentically and deeply embedded in their
contexts and experience as urban farmers. It is proposed that as per Gupta’s (2016: 167–173)
description of grassroots innovators authentically immersed in their contexts, the farmers made
use of the knowledge they had to find opportunities within the limitations of their broader
activity systems. The various contradictory aspects of the farmers’ activity systems (subject, tools,
rules, community and division of labour) enabled technology innovation opportunities to arise for the
farmers to meet some their needs. The significant aspects of the farmers’ activity systems that
they made use of were their own skills and education (subject), their wider communities and the tools
they had a hand (both low and high-tech). Most of the limitations in their activity systems came
from rules and division of labour. The starting point for most of the farmers’ innovation processes
was awareness of what they knew, but at the same time what they did not know – inspiring them
to fill these gaps through, for example, other expert farmers in their community. Through a more
conscious problem-solving process, what may have been rather loose ideas became grounded and
the farmers brought into being their technological innovations. Some of these were quite raw and
improvised in their conception, but over time and through multiple iterations became more
refined – although most would not meet Roberts’ (2007) definition of an innovation. Despite the
farmers’ efforts, all of them eventually found themselves up against a glass ceiling that limited the
wider realisation of their technology innovations into their communities. This was due to either a
lack of their own self-realisation of their innovativeness or, even when personally acknowledged,
through a lack of opportunity for scalability. Without wider support systems to take their
technology innovations further, they remained isolated. Even within the relatively small sample of
farmers, there were examples of individual innovations that could have collectively helped the
problems of other farmers they had not yet resolved. For example, P4 was worried about how he
would manage the HACCAP health and safety requirements needed to enable him to provide the
Frail Care Centre’s kitchen with fresh produce he grew in the garden. He may have been able to
overcome this concern if he had known about P7’s work in Participatory Guarantee Systems that
facilitated quality certification in a more accessible way for small-scale farmers. Hence, even the
sharing of the technology innovations within this small group of farmers could have better
enabled them to meet their needs with localised, endogenous and in many cases sustainable
technology innovations.
The answer to the why of the central research question was explored through the comparison of
the farmers’ self-identified motivations for farming in general, and their goals in their technology
innovation activities more specifically. Key contradictions within the farmers’ activity systems
were also explored in terms of how they both supported and hindered the farmers’ goals, and
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therefore helped spark their technology innovation actions. Due to the range of the participants’
individual motivations and the nature of qualitative research, no singular answer to the central
research question can be arrived at, however, based on repeating themes in the participant
farmers’ responses, it is possible to provide a broad proposal as to why they innovated.
Nussbaum’s (2011: 33–34) 10 Central Capabilities were used as a theoretical lens from which to
explore the impact of the various aspects of the farmers’ activity systems (subject, tools, rules,
community, division of labour). Through this approach I was able to postulate that the farmers’
technology innovation activities made use of aspects of their activity system that were more
functioned in order to extend and further function specific capabilities through their technology
innovation outcomes. For example, a lack of labour, which was both a result of the rules of
cooperative legal incorporation, and a lack of financial resources (tool/rule) to pay for more
labour, was in some ways overcome through many of the farmers’ technology innovations which
aimed to save time and reduce physical effort. Other examples of overcoming labour limitations were
identified in technology innovations that made more effective use of available resources. Here seedling
technology innovations (P1, P2, P3) helped to make the seedling growing process less labour
intensive, whilst also improving seedling success rates. It is important to highlight that all the
farmers’ technology innovation activities seemed to stem from their individual (subject) education
and training, a functioning of senses, imagination and thought, and practical reason, Nussbaum’s (2011:
33–34) 4th and 6th Central Capabilities. Furthermore, having a well-established network of other
farmers or experts, a functioning of Nussbaum’s (2011: 34) 7th Central Capability affiliation, also
played a significant role in providing a conducive social environment for the participant farmers’
technology innovation activities to take place.
Since farming is closely linked to the seasons, the impact of some of their technology innovations
could only become tangible over an extended period of time. For example, P2’s seedling growing
technology innovations had developed over a period of seven years. In contrast, some technology
innovations met their goals in a relatively short time period, which allowed the farmers to then
move on to other priorities; for example, P6’s bed spring fence was initially needed for security,
once in place he could focus on his next priority. Thus, the priorities of the farmers’ goals
changed based on their feedback from the technology innovation activities and changes in their
circumstances. Although not measurable in terms of the extent of impact, the majority of the
farmers’ technology innovations seemed to positively impact on the farmers’ capabilities. There
were a few minor examples where the farmers’ technologies potentially negatively affected other
capabilities whilst positively impacting others; for example, the potential for toxins leaching into
P2’s produce through her use of car tyres to grow seedlings was a conscious compromise for her.
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By far the majority of the participant farmers’ goals/object categories and outcomes were
focused on extending the second aspect of Nussbaum’s (2011: 34) 10th Central Capability, material
control over one’s environment. Based on the farmers’ past experiences, documented in each of their
case studies, their continued marginalisation as urban farmers in Johannesburg, and their tenuous
land tenure, it would seem that innovating technology to improve control over what they had was
a significant motivation for innovating technology. Furthermore, as was alluded to by a few of
the farmers, some of their technology innovations also seemed to reduce their anxiety and hence
could extend Nussbaum’s (2011: 33) 5th Central Capability, emotions. These two most common
positive extensions of capabilities identified in the participant farmers’ technology innovations are
therefore proposed as the key motivations behind why the farmers innovated technology. When
compared to the motivation categories that were identified from the self-identified motivations
self-identified of the participant farmers, it would seem that extending the capabilities of material
control and emotions, were potentially motivated by economic reward (P1, P2, P3, P4, P7); personal health
and wellbeing (P2, P3, P4, P6, P7); success and achievement (P3, P4, P5, P7); self-sufficiency and
emancipation (P2, P6, P7); determination (P4, P6, P7); and, planning for the future (P1, P2).
It must be noted that all capability extensions or functionings that were achieved by the farmers
were marginal and were done so within significant capability limitations of the farmers’ wider
activity systems. The National Innovation Foundation model from India (2020; Gupta 2016: 55–
102) has, however, achieved significant capability expansions for the grassroots innovators in
their programmes despite the marginal success the innovators had by themselves. So, despite the
limited expansions found in this study, again referring to Pieterse (2015: 67), the informal efforts
of these participant farmers is, “… a starting point to a more durable response.”

7.2 Meeting the Aims
The central aim of this research project was to explore the characteristics of technology innovation by smallscale urban farmers in order to better understand how such activities support the extension of the famers’
capabilities. In the comparison of the participant farmers’ identified technological innovations, a
broad exploration of the characteristics of the participant small-scale farmers’ technology
innovation activities was undertaken. Despite nearly all the farmers not considering themselves
innovators of technology at the beginning of my engagement with them, it was surprising that
with only seven participant farmers I was able to document 25 different technology innovations –
mostly identified by the farmers themselves. I suggest that the rather open definition of
technology innovation that was explained to the participant farmers at begin of the interviews
(Appendix I), played an important role in debunking their pre-existing concepts of these terms
and allowed them to look at their creative activities in a different light. The technologies that
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were identified were organised into nine separate technology innovation categories including, in
order of frequency, seedlings and covered growing areas (P1, P2, P3, P4, P7), farm ecosystems
(P1, P2, P4, P6, P7), diversification (P3, P5, P6, P7), water management and irrigation (P4, P6,
P7), natural pest control (P2, P3, P4), certification (P7), security (P6), farm equipment (P4), and
fund raising (P5). Key to the qualitative exploration of the farmers’ technology innovation
activities was the use of activity system modelling, which enabled the complex contradictions
within and between the various aspects of their activity systems (subject, tools, object, rules, community
and division of labour) to be explored in relative high fidelity. Furthermore, activity system
modelling together with Nussbaum’s (2011: 33–34) 10 Central Capabilities also enabled a similar
web of potential capability limitations and functionings to become more apparent. Although each
farmer was a unique individual, the common interactions between the various aspects of the
participant farmers’ activity systems were explored in depth in the sub-chapter on farmer
technology innovation systems. As has been explored in the answering of the central research
question above, what was found was that all the participant farmers’ technology innovation
activities originated from their self-identified motivations. Furthermore, it was found that these
motivations had significant parallels with Nussbaum’s (2011: 33–34) 10 Central Capabilities. The
outcomes of the farmers’ technology innovation activities seemed to have their largest positive
impact on extending their control over their material environments, Nussbaum’s (2011: 34) 10th Central
Capability. This perceived increase in control also had the knock-on impact of reducing anxiety,
and hence also potentially positively extended their emotional capability, Nussbaum’s (2011: 33) 5th
Central Capability. How the farmers went about their technology innovation activities was
explored in the answer to the central research question above, but in essence was a subconscious
process of intuitive leaps, which relied on the farmers’ other capabilities such as senses, imagination,
and thought, practical reason and affiliation to provide opportunities of adjacency, and an initial spark
of inspiration. The participant farmers’ technology innovation activities were complex in their
socio-technical embedding; however, activity system modelling enabled such complexity to be
unpacked. Due to the qualitative nature of the study, the extent of the impact from each facet of
the farmers’ technology innovation activity systems on the final technology innovation outcomes
could not be quantified. However, this was never the intention of the study. The aim was to
explore the links between the farmers’ technology innovation activities and capability impact
and/or functioning – this has been successfully explored in the research.

7.3 Original Contribution to Scientific Knowledge
This doctoral study explored the transdisciplinary intersection between design and development
with a focus on technology innovation by urban farmers in Johannesburg. Academics in both the
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discipline of design and the field of development have proposed ways to practically explore the
complexities of socio-technical reality.
In the field of development, the Capabilities Approach (Robeyns 2016; Nussbaum 2011; Sen
1999) provides a strong systemic perspective from which to position human development
beyond economics, with particular contemporary relevance to sustainable development (United
Nations Department of Economic and Social Affairs 2018). The Capabilities Approach was
conceptualised to refine the measurement of development away from crude economic measures
of Gross Domestic Product into indices that more closely consider peoples’ development in
terms of what they can be and do (Nussbaum 2011: ix–x). The Capabilities Approach has been
extensively theorised and debated, most notably in the Human Development and Capabilities
Associations own journal – the Journal of Human Development and Capabilities: A Multi-Disciplinary
Journal for People-Centered Development. Its empirical application in practice has been undertaken in a
diversity of ways (Byskov 2018), mostly due to the wide scope of the approach and its
“underspecification” (Robeyns 2006: 353). Despite a focus on what people can be and do, the
majority of empirical studies have used the Capabilities Approach as a quantitative assessment of
people’s agency, well-being and justice (Robeyns 2016). Such applications are important in
refining the concept of development, but quantitative applications are ultimately removed from
the complex realities of individual people’s lived experiences.
People are not passive, they actively engage in changing their own circumstances and
environments – this is ultimately a key human characteristic (Cross 2011: 3). Borrowing from
Herbert Simon (1982: 129), design, and I would argue development, is about “devis[ing] courses
of action aimed at changing existing situations into preferred ones.” Such human activity is
deeply embedded in people’s contexts, and as was explored in the literature on technology, most
of it is mediated through technology (Kelly 2010; Verbeek 2005; Feenberg 1999). Emerging from
soviet psychology, but finding extensive relevance in the contemporary field of HumanComputer Interaction (HCI), Activity Theory is a holistic theory of change which enables the
exploration of human activity, driven by human agency and mediated through technology
(Minnis & John-Steiner 2001: 308). Despite its relative widespread use in educational
development (Engeström 2008) and HCI (Kaptelinin & Nardi 2012), it is a theory that has found
limited use in the field of Development Studies.
Thus, in this thesis the original integration of Activity Theory and the Capabilities Approach in
the refined eight-step activity system model is a new knowledge claim. This is original not only
since it has not been done before, but also in how it enables both Activity Theory and the
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Capabilities Approach to be furthered. By including a capability lens in Activity Theory, human
activity could be explored from the very specific developmental perspective of people desires –
what they want to do and be. For the Capabilities Approach, the use of Activity Theory provided
a systemic modelling tool that enabled deep qualitative engagement with individual human lived
experience whilst enabling the holistic mapping of how individuals creatively navigated capability
limitations in order to extend and function other capabilities. The underlying assumption which
led to this theoretical combination was that a pragmatic model which could enable
design/development practitioners to deeply explore what is actually happening on the ground
could better enable design/development processes to be used to amplify these authentic actions.
Such a model could then be result in far more efficient, sustainable and endogenous positive
change. Although this thesis only began the explorative aspect of this cycle, practical targeted
collaborative design/development intervention from these findings offers an opportunity for
further research.
Further new knowledge claims that can be made from this thesis include the study’s impact on
the two knowledge domains of technology and innovation. Firstly in terms of technology,
Verbeek (2011: 97–113) noted the lack of, and need for, empirical studies that explore the quality
of technological mediation. Although Verbeek (2020b) proposes a broad heuristic tool for
mediation analysis, he only provides broad areas of consideration as opposed to a practical model
for empirical analysis. Furthermore, Oosterlaken (2015: 14) identified a clear research gap in the
explorative “zooming in” and “zooming out” of technical objects. The use of the refined eightstep activity system model in this thesis enabled the empirical modelling and exploration of
complex socio-technological systems that provided new research insights into the role of
technological mediation. With particular focus on capabilities, these insights are of particular
benefit to discourse on the effect that technology has on human freedom. In terms of
innovation, von Hippel (2006) has provided seminal insight into the democratization of
innovation, although from a relatively Western perspective. Gupta (2016) has provided more
recent insight from a particularly relevant ‘developing’ context perspective of Indian grassroots
innovation. However, there is very limited research in South Africa that explores this
phenomenon locally, with the only local research on grassroots innovation coming from Odora
Hoppers (2013). Although mention is made of informal innovation by the Human Sciences
Research Council’s Centre for Science, Technology and Innovation Indicators (2020), the
majority of their reporting is focused on traditional research and development innovation. This
study therefore fills a significant gap in the research on emergent innovation in urban small-scale
agriculture in South Africa.
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A further new knowledge claim can also be made in terms of the discipline of design where
contemporary design discourse is promoting a move towards more holistic ways of designing
whilst acknowledging complex socio-technical ecological systems (Ceschin & Gaziulusoy 2020).
The refined eight-step activity system model used in this study provides a robust way from which
to engage with socio-technical mapping with a capabilities perspective. Although the model will
require additional refinement to more broadly consider ecological systems, as a holistic model of
change it is well-suited to such an extension.
The last new knowledge claim can be made in the new knowledge generated from the fieldwork
itself, since there has been limited exploration of technology innovation activities by small-scale
urban farmers in the South African context. The documentation of the technologies themselves
and the study’s link to the growing discourse on the phenomenon of grassroots innovation,
particularly in the Global South, provides a significant counterpoint to the extensive literature on
Social Innovation in the Global North.

7.4 Shortcomings
In a doctoral thesis with a focus on development, it is necessary for me to acknowledge my
relative position of privilege and power as an academic who is both white and male in South
Africa. From a decolonial or indigenous point of view (Chilisa 2012; Smith 2012; Odora Hoppers
2001), a study focused on marginalised Black South Africans by someone like myself is
problematic, and although the participant farmers were all willing and were clearly informed of
their role in the study, it would seem that the benefits of the research that may accrue to myself
are significantly more than the benefits that they may directly receive from it. With a need to
protect the participants identities due to the sensitive nature of some of the information they
provided, and within the academic structures of South African higher education, and only way to
overcome this inequality may have been to not have undertaken it in the first place. However,
then the technology innovation activities of small-scale farmers may continue to remain on the
margins of South African society for even longer. This study was not just about documenting
such technology innovation activities, it is my sincere hope that the undertaking of the study
despite its issues of power and privilege, will help to better integrated the indigenous knowledge
economy into the South African National System of Innovation, to ultimately lead to more
supportive policies for grassroots innovation in South Africa.
In a study that focused on human activity systems, it is almost impossible to capture the full
fidelity of complex human-technological interactions. In an attempt to overcome this, the study
required alternating between zooming in on details and zooming out on their embedding – for
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the sake of brevity, this required focus on some aspects at the expense of others. Furthermore,
the limitation of a linear textual thesis format at times made it difficult to capture the far more
organic interconnected nature of peoples’ socio-technical lived experiences. However, the study
was never intended to exactly replicate the complexity of life, but rather to pragmatically oscillate
between a theoretical framework that provided a structure to look at the world and the practical
exploration of socially embedded technology innovation. This approach has therefore enabled
insights both into the specific context of the study and the practical application of Activity
Theory and Capabilities Approach. It is a beginning and will require further iterations to continue
to develop both theory and practice.

7.5 Future Research
As noted above, this study has helped to bring to light the technology innovation actions of
small-scale farmers in Johannesburg. It was not a misdirected celebration of informality and
marginalisation of Black South Africans desperately trying to find a niche, but as Pieterse (2015:
58) says, it is a “starting point.”
Gupta’s (2016) extensive success in linking grassroots innovation to local and national
government support in India is a clear example of how the most appropriate innovation is locally
embedded and that with the right support mechanisms, can have significant positive local
developmental impact. In the relatively small sample of innovative farmers in this study, it is
evident that between them, many of their limitations could have been collectively resolved. Even
things that seemed outside of one farmer’s perceived sphere of control had the potential for
resolution through another farmers’ different technology innovation activity system. For
example, P4 identified food safety as a clear concern for his operation, with the need to meet
complex and expensive HACCP health and safety accreditation to be able to provide the Frail
Care Centre with food from their own food garden. However, P7 was intimately involved in the
development of a Participatory Guarantee System that could certify farmer produce in a way that
was far more realistic for small-scale farmers. This example shows that the better documenting
small-scale farmer technological innovations could potentially have much wider impact on other
small-scale farmers.
With reference to the Indian grassroots innovation model, by setting up better aligned
partnerships between academia, government and small-scale farmers, such as iZindaba Zokudla
(Malan 2020a), significant positive impact could be achieved for local small-scale farmers.
Hoppers (2013), from the Human Sciences Research Council, notes that there is rather limited
exploration in South Africa of grassroots innovation towards inclusive development, and nothing
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like Sinha’s (2008) concept of a “technological commons” developed in his Doctoral thesis,
which was,
… based on the need to bundle lead technological innovations and their derivative
innovations so that people-to-people learning, imitation, and replication would not
only be tolerated but even encouraged. However, “technology commons” ensure
that sharing this bundle with firms is mediated only through licensing. (Gupta 2013:
104)
Such an approach, as has been followed in India, ensured that innovators are not taken advantage
of when a clearly innovative concept is identified, which has unfortunately been the accepted
model for many agricultural extension services the world over (Gupta 2016: 3). In the Indian
model, a network of organisations help to identify grassroots innovations (Honey Bee Network
2020), protect grassroot innovators’ intellectual property in partnership with the government
(National Innovation Foundation - India 2020), and then fund and train the innovators to take
their own innovations to market (GIAN 2020). This doctoral study has shown that not only can
South African small-scale farmers help themselves, but a more supportive South African National
System of Innovation which borrowed some of the successful elements from the Indian model,
could go a long way towards more endogenous and grassroots innovation development in South
Africa.
Gupta (2016), played a significant role in convincing the Indian government that the grassroots
innovations he was seeing in India were highly appropriate and sustainable and worth their
support. Although the South Africa Department of Science and Innovation does make mention
of grassroots innovation, their strategy for identify, supporting and marketing such innovations
falls significantly behind what is being done in India. Other initiatives, such as those by the
Human Sciences Research Council’s Centre for Science, Technology and Innovation Indicators
follow more traditional models of Research and Development and also lack the transdisciplinary
approach and expertise necessary for identification, support and implementation of grassroots
innovations.
The activity systems modelling of small-scale farmer innovations in this thesis also identified
other opportunities for further research. One that repeated through many of the participant
farmers was the current South African Cooperatives Act and the government’s expectation that
small-scale farmers must be registered as business entities to receive funding. Although this has
been researched in other studies (Kanosvamhira 2019; Okbandrias & Okem 2016; Okem &
Tshishonga 2016; Tshishonga & Bandyambona 2016), it is also clear that the complex
contradictions found within the activity systems of South African farming cooperatives inherently
do not play out in the way that the South African Cooperatives Act has been developed. This
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results in what seems to be another case of ‘the tail wagging the dog’. More deeply understanding
the complex interrelations in South African cooperatives could help provide government with
better insight towards a refinement of this act.
Finally, as has been mentioned in the prior sub-heading, this study is just a start and there is
significant opportunity to further explore many other scenarios of human experience from the
perspective of Activity Theory and the Capabilities Approach. Such further research would not
only benefit the field of development in overcoming the complexity of really understanding
development from individual perspectives, but also could further the discipline of design in better
understanding design as an activity that is as much part of our human make-up as our DNA.
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8 LIST OF INTERVIEWS
Participant 1. 2018, January 16. Personal interview in Johannesburg.
Participant 1b. 2018, January 16. Personal interview in Johannesburg.
Participant 2. 2018, January 25. Personal interview in Johannesburg.
Participant 3. 2018, February 14. Personal interview in Johannesburg.
Participant 4. 2018, February 21. Personal interview in Johannesburg.
Participant 5. 2018, February 28. Personal interview in Johannesburg.
Participant 6. 2018, March 15. Personal interview in Johannesburg.
Participant 7. 2018, April 18. Personal interview in Johannesburg.
Urban Farmer 1. 2014, June 05. Informal communication in Johannesburg.
Urban Farmer 2. 2014 September 02. Informal communication in Johannesburg.
Urban Farmer 3. 2015 May 16. Informal communication in Johannesburg.
Urban Farmer 4. 2015 June 18. Informal communication in Johannesburg.
Urban Farmer 5. 2015, September 12. Informal communication in Johannesburg.
Urban Farmer 6. 2015, November 14. Informal communication in Johannesburg.
Urban Farmer 7. 2016, April 30. Informal communication in Johannesburg.
Urban Farmer 8. 2016, August 13. Informal communication in Johannesburg.
Urban Farmer 9. 2016, September 03. Informal communication in Johannesburg.
Urban Farmer Group 1. 2015, August 01. Informal communication in Johannesburg.
Urban Farmer Group 2. 2015, August 15. Informal communication in Johannesburg.
Urban Farmer Group 3. 2015, October 10. Informal communication in Johannesburg.
Urban Farmer Group 4. 2016, February 27. Informal communication in Johannesburg.
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APPENDIX I
INFORMATION SHEET
DLITT ET PHIL DEVELOPMENT STUDIES THESIS PROJECT:
Designing Development: An Exploration of Technology Innovation by Small-Scale
Urban Farmers in Johannesburg
Introduction to the study:
I teach Industrial Design at the University of Johannesburg and am currently undertaking a
Doctoral study on innovation. It is titled Designing Development: An Exploration of Technology
Innovation by Small-Scale Urban Farmers in Johannesburg.
I am particularly interested in how you as an urban farmer innovate technology in order to help
your farming. To innovate is to either introduce something new, that you have not seen
elsewhere before, or it is to make changes to something that already existed to make it more
suitable for yourself. Although innovative technology is often considered something physical, like
a spade that you made for a specific task, it is also a form of knowledge, like a specific method of
planting seedlings that you have experimented with, it can also be a system of both things and
knowledge, like how you irrigate your crops. I am interested in anything that you have made or
do on your farm that you have in some way changed for your purposes.
I am doing this study to propose better ways for other people and institutions developing
technology for small-scale farmers to be more effective. Such people and institutions include,
designers, development practitioners, universities, NGOs and the government.
In order to undertake this study, I would like to be able to ask you a series of questions. I would
like to audio record your responses to these questions. I would also like to take photographs of
your farm and the various technology innovations you have created on it. You will remain
anonymous in all work published from the study; however, your technology innovations are your
property and I will make sure to not reveal anything in publications from this study that could
have potential commercial value for yourself. I am studying how and why you innovate
technology - my goal is not to document every aspect of the various technologies you have
innovated.
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Should you have any questions regarding this information or the informed consent form, I will
help to clarify to the best of my ability. You may also contact my project supervisor if you feel
you are not completely informed or comfortable with my explanations.
Ethics Clearance:
This study was approved with ethical clearance from the University of Johannesburg Faculty of
Humanities Higher Degrees Committee on the 24 th of October 2013.
No obligation of participation:
You are under no obligation to participate in this study. You may also change your mind about
participating at any time during the study. You will not be penalized or disadvantaged in any way
should you decide to discontinue your participation.
Confidentiality:
No identifying information will be made available in this study. I may record information that
could identify you in written, oral and visual form during the interviews, however none of this
will be made available through any publications from this study. Information that may identify
you will be protected and kept in an access-controlled room in the Department of Industrial
Design, at the University of Johannesburg. These records can only be reviewed by others with
the express consent of myself or my project supervisors.
Intellectual Property:
This study has received funding from the National Research Foundation (NRF) and the
University of Johannesburg. Therefore, intellectual property rights will be dealt with in
accordance with the Intellectual Property Rights from the Publicly Financed Research and
Development Act No 51 of 2008. All intellectual property that belongs to you as a participant
(background intellectual property) will at all times remain yours. The intellectual property of the
research findings and information, as well as the content of the final publications of the research
belongs to the University of Johannesburg.
Communication:
Should you want to be included in future communication about the study please include your
contact details in the informed consent so I can contact you. Should you have any complaints
about your participation in this research study please contact the project supervisor below:
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Dr Naudé Malan (project supervisor)
Department

of

Development

Studies,

Angus Campbell (researcher)

Anthropology
University

& Department of Industrial Design, University
of of Johannesburg

Johannesburg

076 509 3275

082 214 5792

acampbell@uj.ac.za

nmalan@uj.ac.za

CONSENT FORM

Consent to Participate
I

……………………………………………………………….

hereby

agree

to

participate in the study titled “Designing Development: An Exploration of Technology Innovation
by Small-Scale Urban Farmers in Johannesburg”.
•
•
•
•
•
•
•
•
•

I have been provided with an information form and the details of the study have
been explained to my satisfaction and full understanding.
I understand that I am participating freely and that I am not being forced to do
so in any way.
I also understand that I can stop participating at any point should I not want to
continue and that this decision will not in any way affect me negatively.
I understand that this is a research project whose purpose is not necessarily to
benefit me personally in the immediate or short term.
By signing this consent, I acknowledge that I have read and understood the
project information form.
I accept that my identity will be kept confidential in all publication from this
study.
I hereby agree to the voice recording of my interviews for the study.
I hereby agree to photographs being taken of my farm and the technology I
have innovated.
I understand that the information that I provide will be stored electronically and
will be used for research purposes now or at a later stage.

209

Participant’s

Name

(print):

Participant’s

Date:

Signature:

Researcher’s Name:

Angus D Campbell

Researcher’s
Signature:

Date:

Details for Future Correspondence
Physical Address

Telephone

Email Address

Number
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APPENDIX II
Semi-Structures Interviews for DLitt et Phil: Development Studies by Angus Donald
Campbell: Designing Development: An Exploration of Technology Innovation by Small-

Scale Urban Farmers in Johannesburg.
[References back to literature are indicated in square brackets in order to justify the question and for later data
analysis and comparison]
1. Subject [Refers to Mwanza & Engeström, 2005 – Subject]
1.1.

Gender: for researcher to note

1.2.

What is your age? [Refers to Nielsen, 2001 innovators = 35-40]

1.3.

What are your full names?

1.4.

Where do you currently live? In what kind of house to you live? How long have you lived
in a town or city?

1.5.

What formal education have you had? What other forms of learning have you
undertaken? These could include doing agroecology courses, or internships to gain
specific skills. Do you feel you have sufficient knowledge for your farming or technology
innovation? If not, what additional education would you like to undertake? [Refers to Rogers
2003 – innovators = higher education] [Refers to Nussbaum, 2011 -CC4. = Senses, imagination and
thought]

1.6.

Was or is anyone else in your family a farmer?

1.7.

How long have you been farming for? [Refers to Rogers 2003 – innovators = higher education]

2. Objective [Refers to Mwanza & Engeström, 2005 – Objective]
2.1.

What were your reasons for starting to farm in the city of Johannesburg? [Refers to
Kaptelinin & Nardi, 2006 - Means/end (hierarchical structure of activity) – motivation for activity]
[Refers to Nussbaum, 2011 -CC6. = Practical reasoning]

2.2.

Are you guided in what you do in your farming and innovation by a particular religious
view or philosophy? Explain [Refers to Nussbaum, 2011 – CC6.A = Practical reasoning] [Refers
to Kaptelinin & Nardi, 2006 - Means/end (hierarchical structure of activity) – motivation for activity]

3. Community [Refers to Mwanza & Engeström, 2005 – Community]
3.1.

Do you farm alone or are you a member of a farming co-operative, or other social or
community forum which helps you in your farming? [Also, refers to Division of Labour]. If
you are, what is it called, where is it located, what is the focus of the forum and how do
they help you? Are there other people you associate yourself with to inspire you towards
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your farming and/or technology innovation? [Refers to Rogers 2003 – innovators = greater
cosmopoliteness] [Refers to Nussbaum, 2011 – CC7.A = Affiliation].
3.2.

Do you know of other farmers that you think are innovative? Who? How do you know
them? [Refers to Rogers 2003 – innovators = greater cosmopoliteness] [Refers to Nussbaum, 2011 –
CC7.A = Affiliation & CC4. = Senses, imagination and thought]

3.3.

Who has helped you in your urban farming? For example, Community Organisations,
NGOs, Universities, Local Municipalities, Government? How did they help you? Have
they provided you with technology? Have you used it? Are you still using it? Was it
suitable? [Refers to Nussbaum, 2011 - CC7.A = Affiliation & CC10.A = Political Control Over
One’s Environment]

3.4.

Do you help other people to solve their technical problems? Do you like helping them?
Do you like sharing your ideas with them [Refers to Nussbaum, 2011 – CC7.A = Affiliation]

4. Tools [Refers to Mwanza & Engeström, 2005 - Tools]
4.1.

Farm location where interview takes place: for researcher to note. Do you have any other urban
farming sites that you farm on?

4.2.

What is the size of your current farm/s? On average how much money do you generate
from your farm monthly? What costs do you have running the farm? Are you satisfied
with this amount? Do you have plans to try to improve income from your farm in the
future? [Refers to Rogers 2003 – innovators = larger-sized farms/access to resources] [Refers to
Nussbaum, 2011 -CC6. = Practical reasoning & CC10.B = Material control over one’s environment]

4.3.

[Observe and take photographs of farm equipment and resources].

5. Rules & Regulations [Refers to Mwanza & Engeström, 2005 - Rules]
5.1.

Do you own or have tenure of the land that you currently farm on? If not why? [Refers to
Naussbaum, 2011 – CC10.B = Material control over one’s environment]

5.2.

Do some of your technology innovations that you implement on your farm challenge any
city or government regulations? For example, are you legally connected to water and/or
electricity? Do you know if this land is zoned for farming? Why have you needed to
challenge the regulations? [Refers to Nussbaum, 2011 - CC10.A&B = Political & Material
Control Over One’s Environment]

6. Division of Labour [Refers to Mwanza & Engeström, 2005 – Division of Labour]
6.1.

Do you work full-time on your farm, or do you have other work that you do to
supplement your income? [Refers to Nielsen, 2001 innovators = off-farm work] [Refers to Rogers
2003 – innovators = larger-sized farms/access to resources] [Refers to Nussbaum, 2011 - CC10.B =
Material control over one’s environment]

7. Contradictions and Plans [Refers to Kaptelinin & Nardi 2012 - Contradictions]
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7.1.

What is it that you are most happy or satisfied with in your farming and technology
innovation? What is it that you are most frustrated or least satisfied with? Why? [Refers to
Nussbaum, 2011 – CC5. = Emotions]

8.

Outcomes – Technology Innovations [Refers to Mwanza & Engeström, 2005 - Outcomes]
Based on my description of what a technology innovation is, what technology
innovations have you made for your farming operations?

8.1.

Let’s take each one individually: How did you come up with this innovation? Did you
see something similar that inspired you somewhere else? Where? [Refers to Environment
(object-orientedness), Kaptelinin & Nardi, 2006] [Refers to Nussbaum, 2011 - CC4. Senses,
imagination and thought.

8.2.

Why did you decide to innovate this technology - what were your main reasons for
creating it? [Refers to Kaptelinin & Nardi, 2006 - Means/end (hierarchical structure of activity) –
motivation for activity] [Refers to Mwanza & Engeström, 2005 - Object] [Refers to Nussbaum, 2011 CC6. = Practical reasoning]

8.3.

How did you go about making/customizing/innovating this technology? What was your
process? [Refers to Kaptelinin & Nardi, 2006 - Means/ends (hierarchical structure of activity) –
actions & goals] [Refers to Nussbaum, 2011 - CC4. Senses, imagination and thought.

8.4.

Did you need any specific equipment, such as tools, to help you to create this technology
for your farm? If you did, what were they and how did you get them? [Refers to Mwanza &
Engeström, 2005 - Tools] [Refers to Nussbaum, 2011 – CC10.B = Material control over one’s
environment].

8.5.

Did you need to get anyone to help you make or give advice about making the technology
innovation? [Refers to Mwanza & Engeström, 2005 - Division of Labour] [Refers to Nussbaum,
2011 – CC7.A = Affiliation]

8.6.

Did the technology work correctly the first time or did you have to fix it to work better
on your farm? Why did it not work properly and how did you fix it? [Refers to Kaptelinin &
Nardi, 2006 - Means/ends (hierarchical structure of activity) – operations & conditions] [Refers to
Nussbaum, 2011 - CC6. = Practical reasoning]

8.7.

Is this innovation well-suited to your farm operations and meeting your needs? If not,
why not and how would you change it so that it is better-suited? [Refers to Engeström, 1987
- contradictions] [Refers to Kaptelinin & Nardi, 2006 - Environment (object-orientedness)] [Refers to
Nussbaum, 2011 - CC6. = Practical reasoning]

9.

Other

9.1.

Are there other benefits that you receive from urban farming and your technology
innovation that you think may be important for my study that we have not discussed?
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APPENDIX III
Participant 1

Figure 27 Participant P1a and P1b’s farm in Soweto. Johannesburg. Photo, Author, 2014.

Subject
P1 is a black male, aged 36 and is the main interviewee. P1b is also a black male of similar age,
who is employed to farm at P1’s site. He lives in Soweto, with his sister, parents and
grandmother.
P1 finished grade 11, wrote his matric, but did not pass. He wanted to go back to school but
could not because no one in his family was working, so he, “had to find work and start working.”
He laughed, explaining the core of this past reality as, “black man issues.” P1 has completed a
marketing course through the Department of Agriculture. He has also completed a few other
short courses on farming and permaculture. Most of these courses were brought to his attention
through word-of-mouth. In terms of his farming education, P1 highlighted that, most of what he
has learnt about farming was self-directed and then confirmed through the courses he undertook:
Most of the things were self-taught – internet, and just – me thinking about stuff and
wondering about stuff, being curious. And then, when you’d find that sometimes
when I attend a course, then they start teaching about something and them I’m like,
okay, so I wasn’t wrong!
Two generations ago P1’s great-grandfather was involved in farming, but they lost everything
during Apartheid, and P1 said that in his upbringing he had no direct contact with his great214

grandfather and his farming knowledge. At the time of the interview he had been farming for 7
years. P2 felt he only had 5 years of significant urban agricultural experience and felt that this was
sufficient knowledge for his current farming operation.
Objective
P1 explained his reason for starting to farm as a friend of his challenging him by asking, “what
would happen if the food wasn’t coming into Soweto from the Johannesburg market?” This
question began a train of thought and action that led him into farming. P1 explained that he,
started thinking about it, and I didn’t take very long to realise that, actually that
would be a problem, because then what are you going to eat? Even bread is not
coming in[to] Soweto, so I was thinking, wow! To me that was powerful! And, in a
way I’ve told this story so many times when people ask me how did you start
[farming]? There is no other way I could explain, but like that. It was just a friend
that asked me a question and that’s how I realised, actually this is an important thing
– it’s something I wasn’t interested in, in any way, even my mom was surprised!
P1 said that he has always noticed that he was different to others:
I do believe that sometimes you can walk into a classroom and be the only one that’s
different. That happens a lot. It’s not that you don’t have eyes or ears, but you’re
different than anyone else. So, in my growing up, I’ve noticed that – I saw myself as
different, and I was told that I’m different in the way I approached things my
perspective is always – some of my friends like saying, you and your dreams [laughs]!
When asked what drives his “dreams”, P1 said,
I’ve realised that I’m curious and maybe in my teens that’s when I realised that okay,
now I can make my own choice… my philosophy is I work with everyone on earth and it’s
something I can see somewhere in my forefathers. This is who we are. As beings on
this earth, this is for some odd reason what we are here for… I live for now. Now I
see it, I push because I’ve seen that I make a difference in other people’s lives. I’m
gonna do that. If I die, cool, it’s okay. If I die, I’ve lived. Because then, this is it. It
really keeps working. It says, do this, go there do this, attend workshops with these people, talk
to them, help them with this. Then I’m doing that.
Earlier P1’s explained how his friend challenged him to think differently about food, which
leading him into farming. It seems that consistently P1 draws much of his motivation from the
friends that he has:
…for some odd reason I find myself with friends that went all the way. And, they are
my inspiration because I know them. I know this guy, this is my friend! If he can do
it, I can do it! We’re buddies! We grew up together! We did things together! So, I
need to understand him, if I’m not going to push myself to understand him, then
we’re going to have a problem. Then we’re not going to be friends anymore…. he’s
looking for inspiration about his work, but he can’t find that.
Although P1 did unintentionally end up a farmer through the challenging question of a friend, P1
has found farming to be particularly inspirational and satisfying work:
… the other time, I came here and I told [P1b], I said, [P1b], eish [SA exclamation],
tomorrow I want to harvest a bit. I want to harvest some nice veggies! And the next day, I came,
and then I was harvesting, tomato, onion, potato… I don’t know if it’s shyness or
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whatever, but I don’t easily post something [on social media], but that thought was
that kind of feeling… look [at] my investments… Because I put money on this thing
and look now, I didn’t have to go buy somewhere. I didn’t have to go to Woolies to
get myself some fresh rosemary and thyme and… I didn’t. I went to a garden that I
built and that I made, and I picked the stuff there and I went and cooked myself [a
meal]!
P1’s passions are not completely consumed by farming; he splits his time and efforts on both
farming and creative media.
Community
P1 listed a number of farmers that inspired him, the first was a white farmer who had acted as a
mentor for him, but who was, “one of those people who you could make an example of how
people should understand each other’s culture… he’s the first guy I would say that was an
inspiration.” Another inspiration was a black farmer of similar age to P1 who when they met said
to himself, “…this guy is just like me!” This farmer worked in the South of Johannesburg near to
Orange Farm. P1 had visited his farm and continues to learn from him through Facebook. P1
also made mention of a range of farming elders he was inspired by. These were all members of
the farmers’ organisation he chaired, and he appreciated them because they understood what he
was trying to do. P1 said that, “… the unfortunate part is that they’re not some rich old [person]
that could say, here’s two million, let’s do this thing!” P1 also highlighted a general enjoyment in
meeting like-minded people at places like farmers’ markets. Based on all these comments, it
would seem P1 is particularly inspired by and drawn to people that have a similar worldview to
himself – these people may also describe themselves as dreamers.
In terms of farming networks P1 was the founder and chairman of a local regional farmers’
organisation. He did this without monetary compensation since he believed there was a real need
and opportunity for the collective organising of farming in Soweto. One of the reasons for
starting the organisation was that,
“…we decided to put these people together so that we can be able to counterattack
the challenges [of starting a new farm]. So that you don’t experience what I
experienced. There is no time for that. We need to get going. We need to have things
ready. Ja, we’ve got seedling. Just buy seedlings, throw things in there.”
P1 did make clear that the intention of the organisation was to make money, but he kept coming
up against the question of, “how am I going to make money out of these people, if these people don’t know
their worth or their value?” It seems this remained a problem, since the organisation is no longer
operational (this is explored further in contradictions below).
A further network that P1 participates in is iZindaba Zokudla (Conversations About Food). Here
he takes the opportunity to share his personal farming experience with other emerging urban
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farmers and offers his expertise as a consultant on other urban farming initiatives. An example of
one of their urban farming initiates, was that P1 and the other cooperative members at their farm
wanted to link the farm to the school on whose property they are located. Initially they
successfully integrated their activities into the adjacent school’s biology curriculum, which
included regular interaction with the scholars and teachers. Although P1 would have liked to
continue the farms integration into the curriculum, lately participation with the school has been
limited to them providing the school kitchen with fresh vegetables for the scholars to eat.
In response to being questioned about how the general public respond to the farming operation,
P1 noted that there is “great” relationship with the local community:
[P1b] is the king here. I can’t sell things to people anymore because they want [P1b].
[putting on an old women’s voice] Where [P1b]?
P1b expanded that,
…the community does buy from us. They do support us. They do know that we are
here. Better than Shoprite... We also don’t inflate the prices too much so much that
the community can't afford it.
The fact P1 is regularly asked to consult for other urban farmers/farms also indicates the
broader farming community’s appreciation of the P1’s expertise.
Tools
P1 was farming at two locations, but it proved difficult to manage resources on both, so he is
now only farming at one site in Soweto (See, Figure 27). The site is located on a local State school
property. P1 said the farm size was 8000m2. Through the use of the Google Maps GIS tool, the
farm site was measured at 0.742 ha or 7420m2 - very close to P1’s measurements. 7 years ago,
when P1 began farming at the site it already had two 10 x 40 m tunnels, a 20-foot-long shipping
container, a 10 000 l Jojo tank, a borehole and water pump, all provided by the Department of
Agriculture. P1 explained that,
Everything here was done at once, where it was a planned thing. We’re going to do this,
there will be people who are going to manage this thing… and I don’t know what went wrong,
I wasn’t there.
There were four other farmers on the site, when P1 started to work with them 7 years ago:
… but when we got here, I guess maybe two bulls one stable that doesn’t work
[laughs]! I don’t know, but nothing really happened, no fights, no nothing like that.
They just decided to go start their own thing…
One farmer from the original group did remain and still pays an active role in farming the site.
The farm is connected to electricity through the adjacent school and P1’s farming company have
invested significant finances in an additional 10 000 l Jojo tank and an extensive micro-spray
irrigation system which covers most of the currently cultivated land. P1b explained that:
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… we chose [micro-sprayers] because we had been using a hose pipe to water the
plants, and we realised that the hose pipe is slow. So, we sat down and discussed
about the way forward and we best saw it fit to change from the hose pipe so as to
save time. So, it is after this, that we decided to go and buy the micro-sprayers. To
see whether it would have an impact on our productivity. So, we bought them and
installed them. Until now everything is okay. Okay, sometimes we do encounter
pressure problems.
Other tools and resources on the farm include: a DIY bath converted into a worm farm, small
DIY seedling growing greenhouses, seedling trays, plant pots, planting bags, various pieces of
shade netting and plastic, a large pile of firewood, and a large pile of grass cuttings. The farmers
use a range of typical farming hand tools including pickaxes, spades, forks, hoes and secateurs.
The farm recently received a donation of a 14 x 7 m corrugated iron chicken coup by the
Department of Agriculture. It was not asked for by the farmers and is currently unused (see the
contradictions section below).
P1 said they earned a minimum of R300 per day, up to R700 maximum per day. He also said they
had the potential to increase sales should all the land on the farm be fully utilised, but as is
explained in contradictions below, only employing 4 farm workers, they do not currently have
enough labour for the farm to reach its full potential. P1 did not give an indication of the costs of
running the farm, but the four farm workers receive a salary every month. P1 did explain that
their electricity use, to run their pump, was covered by the school and that the only other
contributions to the school was some of the farm’s produce for their kitchen. Other income is
generated by the three farmers from the farming company who charge for their urban agricultural
consultation services. The amount they earn from this work and whether the money returns to
the company or individual, was not disclosed.
Rules & Regulations
The farmers have a formal 10-year lease with the school for the land on which they farm. At the
time of the interview, there were three years left on the lease. No rental is paid, but they do
contribute where they can, including providing the school kitchen with food. However, there is a
new principal in the school, who P1 says, “himself is not sure where he stands,” so the farmers
will need to manage the situation carefully.
Based on the City of Johannesburg’s Land Use Scheme (2018) and the City of Johannesburg
GeoLIS Zoning Theme (2020) online tool, The land on which P1 farms is owned by the
“Provincial Government of the Province of Gauteng.” The full property, on which P1 farms,
including the school, is valued at R11 720 000. In terms of zoning, P1’s farm is located on land
zoned 16 “institutional”, which prohibits both urban agriculture and agriculture.
218

Division of Labour
P1 works splits his time between the farm or farm activities or farm consultation, and other,
mostly creative, jobs with friends. There are five members in the registered company that P1 is
part of, two are investors and three are active farmers (all black males). Four additional farmer
workers are employed by the company (two females, two males, all African).
Contradictions & Planning
P1 explained that they entered their farming enterprise with many plans: “…within the first two
years we knew what we would like to do, what we would like to see, how we would approach
this, how we would do this, how we would take care of poverty…” It is an ongoing process, with
P1 having extensive folders and files on his laptop of research, funding proposals and planning
from the last 7 years. When asked what his major frustration was during this time, he said:
The most frustrating thing is that good things never get the attention they deserve. It
frustrates me that we had to spend our money doing this and no one sees what we
are trying to do. That’s frustrating. So, you don’t really get it, you don’t really
understand, what we try to do – what more can we do? We’ve employed people to
show that, look people are working! Because this is a working thing. This is what can
make a difference. This is what could stop people from complaining about work and
all of these things. The lazy ones – perfect for such people! Do you want to wake up
and ah, no I’m going to stroll to work – no taxi to work. You live here, just stroll to work,
and you work, and you eat there – so, it’s frustrating dealing with people that don’t
understand at all what’s happening when they should. Because we know we’re not
crazy. Because we meet other people that are like, ja! And, we meet other people that
are doing the same thing, that are trying to achieve it. So, we not crazy! So, why are
these people not listening to us!? We’ve done this to prove, we’ve done this, so that,
it’s frustrating.
When asked to clarify who the “no one” was that was not listening or noticing, P1 clarified that
he was specifically referring to the “government”, but also to the “general public”. P1b provided
further clarification regards their frustrations with government:
So, the last time they were here I told them, you know what? It’s better if you just do
not come here! Just let us be, because all these years have passed by and you have
been promising the same things, but they never materialise! Nothing ever
materialises. And that is very painful. We work very hard and they can see that there
are some areas here and there that we really do need help with. So, it really hurts us.
Another thing – we do not want their cash; we are only seeking resources. They
should just at least offer us compost and we will be okay.
P1 explained that the only recent “investment” by the Department of Agriculture has been a
corrugated iron chicken coup, “… because they didn’t know what to do with it [laughs]!” It has
proven particularly useless for the farmers, since P1 explained that,
… we couldn’t even use it because now when we wanted to, the neighbours there
told us stories about people – that they are going to get stolen and – but I could see
them also just not wanting chickens next door!
In terms of other avenues for recognition and support P1b explained that:
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Most of the time, our director is the one that does that. [P1] used to accompany him
sometimes, I don’t know about now. They have been looking for funds. But like I
already said, we honestly don't know where the problem lies. We have tried our best.
They do come here. We listen to them, we listen. I even ended up saying, I'm fed up.
Because it's really painful to listen to unfulfilled promises. It's really painful, so
painful. Because as you can see, we are also short staffed. The team is supposed to be
made up of 20 people. So, we must get funding, otherwise how do you pay for
salaries come month-end? So, we are demoralised by such, we are overwhelmed by
all the problems here. Because people are leaving. Two people have already quit. We
are only left with two ladies now.
As P1 explained above, the farm is not reaching its full potential due to a lack of labour, but P1b
also clarified that labour does not come without the finances to pay wages. This is a significant
problem the farm seems to have continued to come up against during in the last 7 years. Another
challenge for the farm’s sustainability is land tenure. Although the farm was originally resourced
by the Department of Agriculture, so one would think it would be considered legal, P1 was
unsure if the land was zoned for agriculture – being located on school property it most likely not.
This could present a limit to the farms long-term viability, particularly with their official lease
with the school coming to an end in three years’ time.
Further continuous frustrations for the farmers included the theft of their tools and crops. The
farm has also suffered its share of vandalism with their first micro-spray irrigation system being
burnt by vandals. Additionally, a beehive they were trialling was smashed by vandals/thieves
trying to access the honey. These frustrations become all the more pronounced when the fence
was removed for building work undertaken by the City on the one border of the farm. Currently,
the fence between the school and the farm is a cause for concern due to its poor state of repair,
and the fence adjacent to the road also has to regularly be repaired by the farmers to keep
opportunists out.
The existing water pumps originally installed by the Department of Agriculture had to recently be
replaced at the cost of the farmers. Currently the new pumps do not generate sufficient pressure
to irrigate the crops sufficiently, and this will become more of a problem should the farmers find
a way to expand their efforts. They currently overcome the pressure problem by only irrigating
small sections at a time, but as land is cultivated further away from the pump, this does not
overcome the lack of pressure.
When asked what issues other farmers face, P1 explained that, “Obviously, the problem is always
going to be money issues – but also lack of knowledge.” The local organisation he created to
support farmers was supposed to have these two needs as their mandate, however P1 said despite
this the problem the organisation failed because,
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… [members were] not being committed, one, and not knowing why these meeting
have to happen. Not understanding why it is important that we engage about farming
and agriculture, to be specific. Political interference – I can keep it at that… So those
things are things that were hard for me… I tried to work around them. At some
point I was holding my meetings at my grandmother’s house. She had a screen there
for customers to watch soccer and I would use that to make presentations to say,
come, let me explain this to you. But you see, that thing of lack of understanding the
importance of this thing happening. So, people come because there’s a rumour that
agriculture is going to be the number one priority, people are going to get grants and
funds [laughs], and things that are ridiculous!
Outcomes - Technology Innovations
Although P1 was probably the most technologically advanced interviewee, running a digital
design business on the side of his farming operations, at the beginning of the interview he was a
bit flustered about what technology they had developed for their farm, “… I’m trying to think of
the technology.” However, once interview progressed and within him having the chance to
reflect on the definition of technology innovation that was provided, he did not have any
problems in identifying technological innovations on his farm.

Seedling Facility [Farmer Identified]
P1 explained that, “Our seedling facility… is the first innovative thing we did when we got here.”
Another farmer in the farming company had studied biotechnology at university but did not
complete his studies due to financial difficulties. From his studies, he learnt the conditions
required to grow seedings and although the farm did not have the same equipment of the
university, the farmers were able to use local and available resources to make their own seedling
facility.
The reason for this being one of their first innovations was that all the farmers appreciated how
important seedlings were to the success of their farming initiative and to help them not “waste
time.” This time wasting was not considered so much in the time it would take to go and buy
seedlings from a retailer (although there were no seedling sellers in Soweto), but rather in terms
of the inefficiency of sowing or planting seed on to open land, waiting days/weeks for them to
germinate and then having very poor germination rates. P1 said that only 30 out of 100 seeds
would usually germinate in this way, and many of the germinated plants were not particularly
hardy. The farmers also wanted a way of tracking how many seeds were planted. P1 highlighted
that planting in seedling trays was an,
“easier [emphasised] way to keep track [of] how many plants we are planting. We
count them when we are putting them, so that we know in this place we have planted
200. We know for a fact because out of our seedling facility we produced 200
seedlings and all of them were okay and all of them went to plant.”
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Such an approach to seedling management also limited P1’s waste of seeds, and hence also
reduced the amount that they spent in buying seeds.

Figure 28 P2's seedling facility. Photos, Author, 2014 & 2018.

P1 explained their process of conceptualising the seedling facility:
I remember us sitting just thinking about it, having ideas – No maybe let’s go buy planks
and make trays like this – but then the water, eish [SA exclamation], we’re going to have a
problem. How we going to get the water there? Yebo [Yes]. So, we worked around a lot of
things, a lot of ideas. But that one, ended up being the easiest [emphasised] one.
What do we need? What do we need for the seedlings to grow, or for the soil where
we planted the seeds to keep moist?
They did not want to water the seedlings from above, since this easily disturbs the growing seeds
and/or washes the seeds away before they begin to germinate. It is also a time-consuming
process that one needs to remember to do. So, they planned to develop “a tray with water,” but
did not want the water to evaporate too quickly, so decided to use soil as the water retention
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medium. They believed it would retain the water better and allow the roots to access the water
through the hole in the bottom of each seedling tray vessel. Their solution was to dig a
rectangular hole about 10 cm into the soil and line it with plastic, which was repurposed from the
existing damaged polytunnel on the farm. They then placed a coir peat (coconut husk), soil and
compost mix on top of the plastic. Seedlings were planted in purchased seedling trays within a
similar growing medium mix (coir peat, soil and compost). The farmers were then able to water
the seedlings by simply placing a hose at one end of the plastic-lined hole. The plastic lining of
the hole prevented the water from seeping into the soil, and the coir/soil/compost mix acted as a
wick, absorbing and distributing the water evenly across the entire pit. This meant all the
seedlings were irrigated from their base, eliminating time-consuming and harsh direct handwatering that might dislodge seeds and damage small seedlings. The plastic tunnel kept the
interior warm, reduced evaporation, and protected the seedlings from pests and hail. Recessing
the bed into the ground also insulated the seedlings, which enabled the farmers to begin using the
seedling facility before the end of winter. This meant they could transplant the seedlings earlier
than their competitors, resulting in them getting produce to market earlier and getting better
prices at the beginning of seasons. Only later, did the farmers consider the seedlings as an
opportunity for additional income to sell to other local farmers. P1 explained that,
So, once we figured out we are able to do this, we thought of selling them. Selling
seedlings to other farmers to make things easy for them. Them going there and
buying the seed and waiting 14 days, let’s quit that. You want to plant spinach now?
Here’s spinach!
Their consideration of all the factors described above resulted in a faster and more predictable
germination of their seedlings. This benefited their own farming operation, but also in turn
provided the opportunity for other local farmers to buy seedlings from them, supporting the
local farming community and economy.
P1 highlighted that the seedling facility would need to be more efficient if scaled, particularly
since they imagined themselves producing 10 000 seedlings for sale. Using the current system,
this would take too much of their productive farmland, so a system which could expand the idea
vertically, possibly included a domed plastic cover over each individual seedling tray, was
suggested.
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Figure 29 Activity system model for P1’s seedling facility technology innovation

Liquid Fertiliser [Farmer Identified]
P1 learnt the benefit of creating liquid fertiliser by attending workshops and courses early on in
his farming career. He explained that,
Then we tried it. When it doesn’t work, we don’t say it didn’t work because that’s the
problem with other farmers. They do things and then, ah, that thing doesn’t work. No!
Conditions are different, environments are different, you understand everything from
your perspective before you just try, maybe reduce this, add this. So again, I think it
helped, that background of studying…
They were taught how to make liquid fertiliser both from rotting plants (borage and comfrey) and
using worms, to create worm tea. The reason that the farmers developed the system to make
liquid fertiliser was the realisation that they wanted to “boost” their plants, in terms of quality,
and hence economic value, since they could sell them for more. P1 explained that they wanted,
To improve the plants, to take care of them, to try make them resistant to pests. To
try and make them strong and help them to reach their full potential. Because here in
this garden we really, really want to taste [emphasised] tomato. Can I taste tomato?...
and if I pick a strawberry in my garden it’s sweet [emphasised]. It’s not this watery
thing you find in these other retail shops…. The best [emphasised] quality. In this
garden, always, quality is number one. We want to achieve. Whatever we do, it has to
be the best.
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Figure 30 P1’s liquid fertiliser. Photos, Author & Oratile Mokgatla, 2018.

For the plant-based liquid fertiliser, borage and comfrey were added to water in large plastic
refuse bins, covered and left to rot. Initially, the liquid was added to watering cans in order to
water their plants, however their current fertiliser is much more concentrated, so only a small
capful is added to a 20l bucket. The worm tea was made from feeding worms vegetable scraps in
an old bathtub repurposed into a worm farm. It was elevated on discarded car tyres and angled to
allow the high concentrated worm tea to run down and out the bath plug into a strategically
placed plastic collection jug. The placement of the tub on the tyres was creatively undertaken by
one of the farms employees.
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The worm farm is sufficiently large enough for their current purposes. However, the plastic
refuse bins have regularly been stolen from the farm, resulting in them having to be frequently
replaced.

Figure 31 Activity system model for P1’s liquid fertiliser technology innovation

Living Cover [Farmer Identified]
When the P1’s farming company took over the lease of the farm in 2001, there were two large
poly tunnels on the property. Although both the steel structures were in good condition the
plastic which covered them was not. As explained earlier the tunnels were originally installed by
the Department of Agriculture as part of an original farm plan, but in the 7 years that P1 has
been farming on the site they had received very limited further support by the department. This
extended to the replacement of the plastic for the tunnels, which P1 felt they had a right to have
replaced by the government:
We can’t afford plastic, so what can we do? Ah – now look it’s seven years we’ve
already been here. We never got plastic.
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Figure 32 P1's living cover. Photos, Author, 2018.

P1 argued that due to their lack of financial resources to purchase plastic to cover the tunnel
structures, the farmers instead decided to grow a living cover from granadillas. The aim was for
the plants to cover the entire tunnel structure providing a crop and shade at the same time. P1
explained that,
… the idea is that it could eventually cover it to be like a full shade. But we don’t
necessarily want a full shade, so it’s going to be pruned a lot so that it keeps the
sunlight coming in certain places.
The living cover is clearly limited by the ability of the granadilla to grow at a sufficiently rapid
pace, and although it had grown over a significant portion of the tunnel armature, it still had a
long way to go. Such a living cover is also limited by the life span of the individual plants,
between 5-10 years, and should the plants be attacked by pests, there is also the possibility of
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losing all the farm’s shade during a single pest outbreak. This would require significant time for
the granadillas, and hence the shade, to regrow.

Figure 33 Activity system model for P1’s living cover technology innovation

Plant Ecosystem [Farmer and Researcher Identified]
Based on the agroecological training of the farmers, it was clear early on that the farm needed
green/brown plant material for mulch and compost. A serious limitation in this regard is that
Soweto has almost no trees and very little vegetation, and their site had very little growing on it.
So, the farmers started looking within their local region for opportunities to get such resources:
We realised that we can go look for grass, but it would be a lot of work going
looking and you don’t find any… So rather make things easy and talk to the guys that
cut grass. Guys after you done, don’t take it there. Bring it to us.
Further to this the farmers also took it on themselves to change the ecology of their farm site so
that it could in time generated sufficient plant material for its own growth and decay cycle. P1
explained that when they took ownership of the farm, there were only a handful of trees on the
site, but now, “… all the trees you see, it was an idea – they’re not a mistake.”
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Figure 34 P1's plant ecosystem. Photos, Author, 2014 & 2018.

P1 further explained that,
We planted all these trees. With a vision – we are creating a food jungle. Let’s do it.
And now, I look at it and it’s happening. And... picking of the food, that says the idea
worked, to me... because we thought about it and now, we’re seeing it happen! Look
at all these trees, this is a jungle, you can go any corner here and you’re going to find
different things. You might find a strawberry somewhere. You might find this thing.
You might find Stevia plant there. You might find this there.
This redefinition of the urban landscape has enabled a much more diversified farm ecosystem.
The planting of trees in amongst crops not only provides natural material like leaves for
composting and mulch, but also provides more living shade for the plants growing underneath
the trees.
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The farm has also arranged to receive free deliveries of grass cuttings from City Parks as well as
other contractors that work for them. These relationships have been built up over time so that
these deliveries now take place on a regular basis, without the farmers having to wave down City
Parks truck drivers in the street anymore. These cuttings are piled in heaps to dry out and are
then added to compost or used directly on the surface of the growing beds as mulch to reduce
evaporation.
P1 explained that they have also,
… started collecting wood. The idea is that it is another business we can do to
sustain [the farm].
Initially it was only,
To make seats. But we couldn’t stop! We fell in love with picking these stumps.
The initial idea was that firewood would become an additional resource that could provide
income for the farm, but the farmers also found the wood to also be a valuable natural resource
in the farm’s ecology. Many stumps have been used as informal seating around the farm and the
farmers have realised there is also potential to chip branches to make mulch. In order to chip the
branches, the farmers have considered buying a chipper, but at the same time they have realised
that this would require finances that they do not currently have. A further limitation, to the food
forest the farmers are creating is that it could hinge on irrigation. Without a good supply of water,
the forest they have created may not be able to continue to flourish.
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Figure 35 Activity system model for P1’s plant ecosystem technology innovation
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APPENDIX IV
Participant 2

Figure 36 Participant P2’s farm in Soweto, Johannesburg. Photo, Author, 2018.

Subject
P2 is a black female, aged 50. She lives 2-minutes’ walk from her farm in a shared family home
owned by her husband’s in-laws. She lives in the “extended house” with her husband and
children, but the home also has “backrooms” for other family. She has lived in Johannesburg for
30 years.
P2 has a matric and an N5 Certificate in Marketing Management from Highveld Technical
College in Riverlea. She was enrolled to upgrade the Certificate to a Diploma but was unable to
complete her studies due to a personal unwillingness to study/read, and spousal pressure at the
time. Whilst in primary school, P2 attended various forms of agricultural training, including a
two-week course with the then Pretoria Technikon on their model farm in Brits. She was also
formally trained in permaculture farming by the Section 21 Social Enterprise, Food and Trees for
Africa.
I grew up in a farm. A big farm. They were using it for commercial purposes. They
were doing crop farming and animal farming. They used to sell milk. But they used to
hire people, they were not doing it themselves. They used to hire people to work in
the farm, to look after the cattle and all that. So, I grew up in that environment.
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Her grandfather’s father owned the farm, which was located in Putfontein (Botshabelo). Much of
the family’s food was grown on the farm: “I remember for many years we didn't buy maize mielie
meal, we didn’t buy samp, we didn’t buy mill rice, we were not buying flour, and sorghum.” P2
estimated the size of the farm, in relation to the size of the suburbs where she currently lives, at a
total of 6.5km2 or 650 Hectares. Her family was forcibly removed from the land in 1976, and a
white farmer took ownership of the farm in 1977. “My grandparents were saying they didn't
agree with the money and the size of the farm that they were going to be given in Mafikeng, so
we were the last people to move in 1978 [contradicts first date given].” The family moved to
Bophuthatswana, but after democracy, their farm was returned to the family and they continue to
rent the land to the same white farmer who was given the land in the 1970’s as part of apartheid
land redistribution.
At the time of the interview P2 has been farming for 12 years, and made it clear that, “Whether
you are doing [farming] in small-scale or you are doing it in big-scale you will never say, you
know.” A particular gap in P2 knowledge that she identified is Business Management because, “if
I am going to survive on farming, its business. So, I think I need to know business skills so that I
can succeed.”
Objectives
In 2002, P2 started farming at another school where she was the chair of the school governing
body. Due to the limited capacity of the school gardener, and in her capacity as the chair she
invited community members to start food gardens at the school. She had her own plot that she
farmed there until 2007 when she started work at a large retailer. After being dismissed from the
retailer in 2011, in 2012:
I couldn't take it anymore and I decided to go back to food gardening. So, I wanted
to go back to the same school, but now it was a little bit far. I think it’s 20- or 25minutes’ walk from where I’m staying. So, I saw this school of which I only knew
that part [pointing to the front entrance], I didn’t know here at the back because the
grass was so long you could only see the roof!
P2 clearly indicated her Christian religion as something that guides her in her farming. She
believes that “the language that we should be talking as farmers, it’s of getting a good yield,” and
believes that instead of, “stomping on other’s toes,” when they come together to try to solve
problems, they should rather “pray together for rain.” This sense of community also echo’s in
P2’s belief in sharing her knowledge with others even though they are not always responsive to
what she has to say: “…sometimes I tell myself I'm not going bother people chirp, chirp, chirp,
chirp, chirp… I am going to keep quiet, but because it's in my nature I end up sharing, talking.”
Returning to her religious beliefs, P2 says that a person,
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… must be thankful, and who do you become thankful to?... If God didn't love me, I
wouldn't have the energy to do what I’m doing. I wouldn't be able to do what I'm
doing from 8 o'clock in the morning till 4- 5- 6 in the evening. So, I do have that
energy to stand here the whole day and I think it’s through the mercy of God that I
can do that.
Even through P2 said, “I’m not that after money,” further motivation for to find energy every
day to farm is that her farm supplements her food with healthy produce that she does not need
to purchase:
… what is important to me when I'm doing this is for me to eat vegetables that I am
growing myself. Because if I look at things, a lot of things have changed, if I am to
buy vegetables on Sunday morning or Saturday afternoon you have to spend
something like up to R50, or even more, it depends on what you are eating on that
day, but you spend up to R50. And then the question I have always asked myself, if I
was not doing this, will I be able to buy vegetables at that amount every week? I wouldn't be able
to afford that. So, at least every Sunday I will just check, Okay, I only need potatoes, and
maybe pumpkin, and I will go and buy that, then the rest of the vegetables will come
from here sometimes I don't even buy anything from the shops. I depend on the
vegetables that I grow here, and I think also I'm saving a lot. So right now, what is
important for me is to eat healthy, money will follow. I do work towards getting
money, but I'm not focusing on getting money. Money will follow me. I believe so.
P2 also said that, “… this year I am going to focus mainly on, and do, the right thing so that I can
make money.” Although specific mention is made to the financial rewards from the farm, it also
became clear from some of P2’s comments that her farm is also a means of achieving her own
independence and empowerment. Although this freedom has to be worked for, P2 explained
that:
If you want to buy a hose pipe you don't have to say, I want to buy a hose pipe, you have
to work towards buying a hose pipe, and you can buy it. You can buy a wheelbarrow.
You can buy a bicycle to sell your produce.
As another example, P2 said that:
I come here – if I need to get a perfume, I have to come here, because somebody –
the husband – won't afford to buy you expensive perfumes every day. You will just
get these nice sprays from Shoprite or Clicks – but, if you want something different,
you have to work for it. So, I am able to get something.
P2 described the culmination of her emancipation in her planned return to her family farm,
where she would like to farm cattle with her aunt – P2 saw her current farm as a stepping-stone
towards this goal (unpacked in more detail below).
Community
P2 was a member of the same local farming organisation chaired by P1. She said that there was a
government official from the City of Johannesburg who used to organise the space for them to
meet at a boardroom of a government administration centre nearby, however when he was
reassigned to another post nobody else at the centre was willing to accommodate them, and the
local farming organisation disintegrated. During her time at the organisation, she met with Dr
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Naudé Malan, and hence became actively involved in the development of the iZindaba Zokudla
(Conversations About Food) Farmers’ Lab based monthly at the University of Johannesburg
Soweto Campus. For P2 the benefit of networking is clear, but at the same time she is frustrated
by the lack of participation by her farming peers:
So, there we meet a lot of people who are doing different kinds of farming, people
with certain experiences, we are learning a lot actually! So, we said if it works for you
then you can go. But what I have experienced is that people we started with, I don’t
know what happened to them, if they are still alive or dead, but they are no longer
there?! Personally, I am benefitting a lot.
P2 also articulated her belief that you need to keep learning as a farmer, and that meeting other
farmers is great way to do this:
…you cannot say, you know when you do farming, and you have attended training
and workshops, you cannot say, you know. Every year or every time you are learning
something, you come across something, you are confronted by these programmes,
and maybe you make a research or ask people. That’s the good thing about
networking, you are able to share to say, I’m experiencing this problem, but unfortunately
you don’t get people you can do that with. So, every time it’s a lesson, you cannot say
you know. Even if you make millions out of farming you cannot say you know. Ja, you
cannot say you know.
With regards to P2’s own position on sharing her expertise, she said that,
I am always willing to help. I usually say to people, if you don’t give people
information or share your knowledge, that’s why they are saying cemeteries are rich,
it’s the only place in the world that is rich. So, you must always share your
experiences, your knowledge with other people because tomorrow you will be dead
and then people will be suffering. That’s why [when] somebody was asking me when
Mandela passed away… If you were to be given something that belongs to Mandela,
what would you ask? I said, his brains [laughs], if I can just get his brains and implant
them… to get an extra brain, that’s the only thing that I would ask for!
In order to learn more about farming and to connect with other farmers that are not within her
local context, P2 is a member of multiple Facebook groups. She specifically listed two local
farming organisations’ Facebook groups that she visits regularly: Green Acre Living23 and
Livingseeds Veggie Gardeners24. She also noted that she was a member of a women’s farming
Facebook group that is based overseas but could not remember its name. P2 said that although
the climate is not the same for the women farmers from this group,
…when we talk farming, we are talking the same language. Same problems we are
experiencing. We are sharing a lot of information there.
The importance of these mobile networks for P2 was highlighted when, towards the end of the
interview, she described in detail how she had realised late one evening that she had mistakenly
left her mobile phone at the farm. After unsuccessfully trying to convince her family to

23
24

https://www.facebook.com/groups/682353718551738/
https://www.facebook.com/groups/114911155205206/
235

accompany her to fetch it, so contradicting most farmers’ desire, she prayed for it not to rain in
order to protect her phone from getting wet. She explained that her phone is so important to her,
since it is her connection to her family in Mafikeng and that it was usually in the evening before
bed that she would go on Facebook to engage with her social farming communities:
I don't check my phone during the day, but in the evening it's the only time that I go
to my phone and read it. It's my book actually, because I don't read anymore. So, my
cell phone is my book. If I want to know something I go to my phone and then get
information… read. That is why it's important to me.
From P2’s reflections on the ease of selling her produce to the local community, it would seem
there is much appreciation for the fruits of her labour. However, the tension regarding water with
the closer school community could lead to future conflict.
Tools
P2 only farms at one location where she grows on four small patches of land (See, Figure 36).
The site is part of an adult education centre located in Soweto, and in total there are 12 farmers
that each have individual patchwork pieces of land on which they farm. Land is not measured for
division, “it's up to an individual how much space do you want to use.” P2 described the farming
operations as, “homestead food gardens… for everyone even for myself there’s enough space to
survive on a daily basis, meaning I eat from the garden and I can also sell.”
P2 did not know the size of her farm since it was spread over four separate plots in two separate
locations on the site. Using Google Maps GIS tool, the total size was estimated at 0.047 ha or
470m2, so each plot was just over 100m2.
Currently the only communal infrastructure for the farmers is water, which is accessed through
two standpipes, and paid for by the school/Department of Education. Although the relationship
between the school headmaster is currently amicable, the cost of the water usage is becoming a
growing bone of contention. The tools used by P2 on her farm consist of “spade, fork… the
usual ones.” The researcher also observed the use of: a Lasher steel wheelbarrow, a Lasher grass
slasher, Lasher steel spade, Lasher steel rake, gardening gloves, long handled hoe, hose pipes (of
various diameters), a kitchen fork (for work in the tyre seedling container), and various plastic
paint drums to collect water/for liquid manure/composting/seedling containers. P2 was also in
the process of making a tunnel (this is explored below in more detail in the technology
innovation section).
When asked how much P2 earned off her farm she answered that, “it depends on what you
have.” She said that if you have a good crop you can make R300 a day, but this will be short-lived
because, “the problem is we plant in small spaces, so if you have planted only spinach here and
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you harvest that spinach, it gets finished, then you have to find space somewhere to plant the
next batch of spinach.” Although P2 did not provide an average monthly income due to the
unpredictability of crops success, she did highlight that although income is not predictable, if you
have a need for money, even with limited space for growing crops, you can “get it.”
If you need R200, you can get it. You can get it. If you want to buy a hose pipe you
don't have to say, I want to buy a hose pipe, you have to work towards buying a hose
pipe, and you can buy it. You can buy a wheelbarrow, you can buy a bicycle to sell
your produce.
From this perspective, P2 seems to indicate that the commercial success of farming activities has
much more to do with the individual farmers desire than it does with their resource limitations.
P2 explained that she has experimented with different crops, and when new crops do well, she
then needs to convince customers to buy them:
… if you plant something and then [the customers] come, and then they ask you what
is this? Well, it's not easy for customers to change to new products, but if it grows
well and agrees with the soil you have to convince them otherwise. And then what is
nice about that, you tell them that, okay, go and cook this thing this way, like the way you
will cook the spinach, go and cook this. Try it, the same way you’ll cook spinach, and then give me
feedback. Well others will go forever and then others will come, yes, and give me
feedback. So, most customers depend on the taste. They will usually tell you about
the taste. So, I’ve changed to say you know you don't just talk about the taste, you tell
them about the nutritional value of the vegetable. That you won't be just eating kale,
that you will be eating a lot of proteins.
Additionally, when P2 does have a good crop and not enough customers come to buy directly,
she will harvest the crop and go house-to-house:
Sometimes you just carry them in transparent plastics. And then the minute you go
out somebody will say, hey, where did you get those beautiful tomatoes? – I am selling them –
Oh! come here. And then, before you even get to that corner, they’re finished. So, I
think it’s easy to sell vegetables from the garden. And also, people who are buying
here – we also get new customers then they will tell you that,… I met somebody who was
coming from this side, he was carrying tomatoes. So that is how we get customers. It’s not a
problem actually to sell.
Rules & Regulations
The farm site is part of an adult education centre, hence government school property. There is an
agreement between the principal and the farmers for them to use the land. P2 explained that,
“It’s a verbal agreement, and it is normal in the townships that if the school agrees, communities
will do farming.” When asked if she was afraid of losing her farm due the insecurity of her tenure
she said,
… my [biggest] fear here is that I know the bill is busy going up there at the office,
and then we are the only people who are using water more than any other people
who are using the school. And most of the schools in Soweto are closed because they
merge the schools. I was in the governing body for ten years. The reason why they
are merging the schools is because now they cannot afford to pay the bills… So, they
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will merge these two schools and leave this other school, and then when they leave
this other school it's because the bill is too much. And then, they will close
everything, they will go to Eskom to say, go and switch off electricity there, they will go to
Johannesburg Water and say, go and switch off water. And then, if you apply to lease the
school, you must deal with that bill first.
Currently the school that P2 is farming at has a budget for the water bill based on the number of
students that attend,
So, we are not budgeted for. So, what is happening, we started in 2016, late 2016,
because now the school was complaining about the bill. They have a lot of arrears
that they need to pay. So, they called us to a meeting and then they asked us to at
least contribute. So, I wouldn't call it a payment, it's a contribution towards the
payment. Each individual here is contributing R20.
Even though R20 is a very minimal amount, some of the farmers believe it then entitles them to
use water without thought, which leads to much anxiety for P2 in terms of the long-term
sustainability of their tenure.
… we are using a lot of water. On the weekend, we are here. Holidays, we are here.
Sundays I will go to church and then after lunch, when I’m bored, I will come here,
and I will end up watering. So, we are using water like nobody’s business. So, my
only fear is that if the Department [of Education] complain that now it’s too much –
unless we assist them, and we won’t be able to assist them, and then, one has to
come up with measures of saving water. But the problem is that we are different here
and we don’t come from the same school of thoughts. So, when people are paying
R20, they think they have it all… they can use water as much as they want, because
they are paying. So, I’m trying to come up with ways of saving water.
The following was found based on the City of Johannesburg’s Land Use Scheme (2018) and the
City of Johannesburg GeoLIS Zoning Theme (2020) online tool. The land on which P2 farms is
owned by the “Provincial Government of the Province of Gauteng” with the full property,
including the school, valued at R7 565 000. The land is zoned 16 “institutional”, which prohibits
both agriculture and urban agriculture.
Division of Labour
P2 considered herself a full-time farmer. When P2 started farming at the site there were only 4
other people already farming, all of them elderly. There are currently 12 individual famers in total,
including P2 (all black, mixed gender). All farmers act in their own individual capacities with
limited collaboration. When she does have difficult tasks that require assistance, there is one
other male farmer who assists her, and vice versa. P2 also noted that all the other farmers have
someone within the farming group they can call on to assist on their sites. In 2012/13 there was
an attempt to form a cooperative at the site, however, “people don’t come from the same school
of thought and then, it collapsed on the way.” At the time of the interview there was talk of again
trying to form a cooperative, but P2 was resistant to joining for a number of considered reasons
(these are explored in contradictions and plans, below).
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One other male farmer helps P2 when she needs assistance, “but he’s doing little work, I'm doing
the tough work… I erected this [pointing to the tunnel] by myself and maybe he will only assist
me if I want him to balance something so that I can fasten the wire.” When asked how the tyres
that she uses as raises beds had been cut, P2 said, “I used to cut them; my husband sometimes
assists me if I want to do something which is difficult or above my energy.” P2 also talked about
future plans to add a Jojo in order to harvest rainwater, P2 also said that her spouse will be
helpful in this endeavour since, “when it comes to plumbing, my husband is a plumber, and we
will save a little if we hire him to connect those pipes for us.”
Contradictions and Plans
P2 considered her farming efforts as piecemeal, indicating that she wanted her farming operation
to become more established:
… if I can be successful in what I'm doing, seeing myself now having a corner there
with shelter and then sometimes I will take all of my crops… and sell them, and then
I’ll be happy if I see myself reaching that stage. Right now, it’s just little bit, little bit,
little bit…
As discussed earlier, with regards to her motivation, she explained that,
I want to improve here, but with the purpose that if things go well, I want to go back
home because there’s a lot of land. I want to go back home. So, I am still waiting for
my aunt, she is a teacher… she says she is going to do teaching till the age of 65 and
then she has promised me that we will both do farming. Because – she has cattle, die
Bonsmaras [a South African breed of beef cattle]… I think she has 30-something of
them. So, she will be doing stock farming whilst I will be coming with the knowledge
of crop farming.
P2’s farm is in many ways an experiment to prepare her for this future plan. As part of the
improvement of her farming knowledge she has learnt when to plant so that specific crops are
least likely to be attacked by pests. Each year P2 experiments with crop planting times to learn
what crops grow well at specific times, she now uses this to plan for the seasons ahead,
continually refining her knowledge as she goes.
P2 noted that she tries to practice more ecological agriculture, but has found that based on her
limited scale and access to resources that this is not so easy to implement in practice:
I became interested in permaculture; I love the concept. So, I’m trying to practice
permaculture, although I am not using it 100% because, I am doing small-scale here.
For example, “we don't get compost and to make compost also it’s an effort.” Additionally,
mulch is important for the reduction of water usage, improving soil health, and protecting crops
from pests, but currently P2 “wish[es] that I can get a lot of mulch.” A reason for the lack of
both compost and mulch is a lack of plant-based material on P2’s farm site. Even when available,
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the small quantities are not sufficient for the needs of 12 farmers and their dry plots, which has in
turn lead to some of the farmers becoming overly protective of any composable material:
The guy who’s cutting lawn… we told him not to just throw it, he must throw it
separately and then… it’s a first come first serve [laughs] – some will take it even if
the grass is still green and preserve it for [them]self!
With regards to the limits of P2’s current farm (as noted earlier) she highlighted that “their
biggest problem” was water. The previous principal of the school had asked P2 if she was aware
that the water used by the school was metered, at the time she did not, but they still have no idea
how much water they use to irrigate their plots. P2 said that unlike at their homes where they,
… are able to know that if I bought water for this amount, I have got so much water
in my meter, and then, if I am using it this way it will last me until this time of the
month…We are just using water without measuring it… we are just using water
haphazardly.
This is not only a problem for the long-term viability of the farms, but P2 also notes that,
… we might be complaining that the crops are not growing well, only to find that
our watering system, the way we irrigate, is not sufficient. So… the other day I was
thinking of making holes in my hose pipe so that when I'm joining my hose pipe to
the tap and then I just put my hose pipe in my space and then it waters well. I'm
trying to come up with that, to say, maybe it will work for me very easily.
In terms of her current irrigation, P2 said that she views using a sprinkler as wasteful since,
… when you’ve put a sprinkler here then water will go in the passages, and if you’re
water wise, you won’t stand it. But other people do it, just leave it! But personally, I
cannot do that, so you end up now holding your hose pipe watering.
However, P2 also acknowledges that, “… when you look at the whole day, you didn’t do
anything, you have been standing with a hose pipe instead of doing other things.” She therefore
thinks their irrigation system needs to be rethought, “… what I'm wishing here is to get a JoJo
and then harvest rainwater.” Not only does this limit their reliance on municipal/school water,
but it could be to use it as a physical means of measuring water usage since the tanks come in
specific volumes. Being resourceful, P2 said that they could get the piping required in ways that
would not cost the farmers:
I believe that if we can go to Johannesburg Water, they have a centre there at
Avalon cemetery, I think that if we can go there and ask for these pieces of pipes that
they are no longer using, we can cut and join, cut and join and get something out of
it.
P2 further explained her vision was to acquire the JoJo either through hard work or fundraising
and, “then somebody joins the pipes so that I just come here and open the tap, and go home, and
then later come back to switch it off and then every piece of land that I’m planting is irrigated…
[the] pipes don’t have to sprinkle water, they just have to water in drips.” P2 already has a
collection of gutters stockpiled from someone who was renovating their roof, and her husband is
a plumber, so all that is really needed for the system is the Jojo tank. She did however say that,
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… as much as you want donation, but you must be able to pay, you must be
prepared to pay actually. You don't have to expect that everything is for free.
As was noted earlier, the current method they are using to deal with their water problem is that
each farmer contributes R20 to the school’s water bill, but P2 also noted that some farmers see
this as a license to use as much water as they like. When P2 described how she tried to explain
the problem with this way of thinking to these farmers, it was clear that there are personal
dynamics at play, that frustrate P2:
…maybe it will only be me and then I will be selling the idea to other people and
they might not buy it. Because other people are not trained, they just came here and
then we learn from each other. So, it’s difficult to sell your idea to another person,
it’s like you want to teach people what to do and what not to do.
These interpersonal dynamics play out in a further contradiction on the farming site, the limited
collaboration between the 12 farmers. Where resources could be pooled to improve
infrastructure or to access more diverse markets, it seems most individuals are happy to carry on
every person for themselves. P2 said this as one of her biggest frustrations:
My wish is, as much as I’ve said I'm not going to join people who are saying they
want to start a cooperative, but my wish is because we are working in a very small
space, my wish is if we can just work together like if we are saying, this season
tomato is doing well and then all of us we plant tomatoes and we are able to sell it
and share the money amongst us. It's something that frustrates me that we cannot
come together and work as a team. We cannot. That is why I have excluded myself
from them when they are saying they are forming the cooperative. Because I can't
keep quiet, I sometimes say to others, you have met several times and talked about forming a
cooperative, you should have started a long time [ago] to work. The first time you met and talked
about a cooperative, you should have started already to work as a cooperative, and I don't see that
happening. I don’t see that happening. Even yesterday I was talking about it that these
people must start working as a cooperative but they’re still working as individuals.
P2 said that in most cooperatives “You’ll find people fighting, fighting, fighting, fighting,
fighting, and when you try to look at what they are fighting [about] there is no[t] even money in
that cooperative, but people are fighting left and right, and the cooperative will fail!” She even
began to question if it had to do with “us black people”, making reference to recent racist
comments made by US president Trump about African’s. P2 said the reality of many black
families is that they live in “four-room houses”, houses that are shared between multiple generations
of a family. When the whole family are there they fight, when the parents pass away, “And there’s
only two of you… you’ll fight! You can't tolerate each other.” Trying to answer a question about
why collaboration is so hard, P2 said,
So, I don't know if the reason is because we can't tolerate each other or is it
apartheid? I don't know whether we should still continue to blame apartheid, but it
seems we don't have our own minds. I don’t know… but generally people cannot
come together and do things together. And it is difficult to work alone, you know!?
Actually, what’s frustrating me is that you can't work alone. There are things that you
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can work alone [on]: I can buy a box of apples and sell it. But, in things like this you
need support.
Jokingly P2 said that collaboration would be far easier if we could all, “read one’s mind!” This
hints to the need for better communication, which aligns with P2’s only practical solution to the
problem of collaboration - reducing the size of cooperatives. She believed that they should not
consist of 10-12 members, but rather be half the size enabling the easier management of
relationships and requiring more dedicated members.
P2’s perspective on collaboration is embedded in her own frustration of farming alone. When she
is in need of help, particularly with regards to manual work, she has to seek the assistance of men
such as her husband or an adjacent farmer. However, she is also quick to note that she is quite
independent and that, “when you greet me with these hands you will think that it's a man – it's
the hands of a man.”
Continuing on from her own frustrations around collaboration, P2 provided further insight into
her experience with the cooperative system. Firstly, she highlighted that, “I know things that
won’t change and other people I know won’t change” and it is this that leads to many
cooperatives getting “stuck somewhere.” Further to this, many farmers do not understand what
cooperatives are:
a cooperative to me it’s something serious, it’s not an NGO [a Non-Governmental
Organisation]. An NGO is a charity organization, you can just form it and get money
from social development and survive, but a cooperative is a very serious business.
Returning to collaboration, P2 highlighted a particular non-participatory social phenomenon that
she has witnessed amongst other farmers:
people don’t want to go anywhere, they don’t want to learn anything, they don’t want
to meet other people who are doing the same thing, even if you invite them. I have
been inviting them in a number of occasions. If I have found something like the
Department of Agriculture to come and give us tools and manure and starter pack –
what they call starter pack – if I found such things, and I say to them tomorrow there
are people who are coming here, they want to give us one-two-three and they will be
here at nine o’clock, at six in the morning they [the farmers] will be here. But, if you
say there is a workshop somewhere, there is a free workshop somewhere, there is a
meeting somewhere about farming, you won’t even see them here.
P2’s observation of the non-attendance of workshops also extended to the iZindaba Zokudla
Farmers’ Lab, which is located relatively close to her farm site, however, of the 12 farmers she is
the only one that attended even with her actively encouraging the other 11 famers to participate:
Ja. I’ve tried, I’ve tried, and I’ve tried to invite them, to tell them what’s happening
there. And then, even if people are coming, you see they saw you [referring to the
researcher] and then they will be asking, Umlungo a bo a enzani lapho? [What are the
white people doing here?]. Even if people are coming here, they will tell them you
242

know, [P2] is not here. Instead of saying she is not here, what can we do for you? They are not
interested.
Unpacking this phenomenon further, P2 said that at the Izindaba Zokudla Farmers’ Lab,
… during lunch or after school you go to the person and say, hey, I also come from the
same area. I do farming at this place, and blah, blah, blah. You’ll talk and talk and talk, then
next month when you meet the person, it’s like now he’s afraid of you, now he
doesn't want to talk to you. I don't understand! That's why I'm saying, I don't know
what's wrong with people.
As an example, P2 said she had announced a request for farmers who come from a similar area to
her to meet during a lunch of one of the iZindaba Zodudla Farmers’ Labs. Nobody came to meet
with her except her mother-in-law and another male farmer she considers a close friend.
Reflecting on the situation in discussion with this friend, P2 said,
I think the problem is people want to be famous. Somebody will stand up at the
meeting and talk, and talk, and then you become interested in what the person is
saying. And then when you try to make a follow-up then that’s when the problem
starts. And when you come this direction, the person takes that direction.
She goes on to question whether such people know anything about farming at all, “…maybe
sometimes people just do food gardening as [a] past time… they are not thinking it is [something
worth investing in].”
Further to the superficiality of some farmers’ engagement, P2 highlighted the complexity of
farming as a science and how many farmers are fundamentally constrained by not having received
sufficient education in school to engage with some of these complexities:
… if you have studied agriculture and maybe you say my soil doesn't have – the PH
value of my soil is what, what, what – I don't know what you are talking about. I
don't know what you are talking about if you say, maybe my soil needs nitrogen.
What I know is – oh, nitrogen, by the way the, beans do have nitrogen. So, with my little
knowledge I will plant the beans there, so that the soil gets the nitrogen and then the
next time I will plant something, but you know soil is science. When you do
agriculture – agriculture is a lot of science, and now if you didn't do science at school
you won’t understand. So, the soil will give you that feedback, you will see it with the
plants and then you don't know what you’ll do. What we usually do, we’ll just add
compost.
Outcomes - Technology Innovations
Early in the interview P2 clearly articulated that more knowledge, training and technology is
constantly required to better one’s farming: “You know with farming, whether you are doing it in
small-scale or you are doing it in big-scale you will never say, you know.” When specifically asked
about any technologies that she had innovated for her farm, she was able to quickly and
confidently respond with examples. This indicated P2’s relative comfort with the concept of
technology innovation and her understanding of its essential role in her farming operation.
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Seedling Growing Technologies [Farmer Identified]
P2 explained that for a long time she had had issues with growing seedlings, particularly when
planted directly into the ground: “You see now that I have learnt that seedlings are a problem,
and this will be my sixth year talking the same language – so I need to come up with something.”
Her first experiments in growing seedlings consisted of using chipboard enclosures and plastic
tubs as different forms of containers to protect and support her germinating seeds – neither were
particularly successful. Learning from these, P2 then went on to experiment with two further
technological innovations, the first a tyre seedling container and the second a tunnel.

Figure 37 P2's Seedling growing technology innovations. Photos, Author & Oratile Mokgatla, 2018.

The tyre seedling container was inspired from P2’s permaculture courses. Stacking discarded tyres
one on top of the other, P2 fills the internal void with soil and compost and plants her seeds.
Generally, the top tyre is not filled with soil and is left open to protect the seedlings. In some
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cases, a small piece of net is placed over the tire for additional protection from birds and hail. P2
said that there is much debate about chemicals leaching from the tyres into the soil and then the
plants grown in it, so she lines the inside of the tyres with newspaper. She admits this does not
solve the issue in the long-term but does provide additional nutrients for the seedlings in the
short-term as the newspaper decomposes. P2 noted that this method of planting her seedlings
seems to attract earthworms to the soil in the tyres, “So, when I plant here in that, when you turn
your soil, I get a lot of [earth]worms.” It is most likely the water from irrigating the seedlings that
attracts the worms.
The second seedling growing innovation, the tunnel, was in progress at the time of the interview:
“I was discussing with [another farmer] during the week that we must take it serious
now. We are going to get net and then, we do have trees from somewhere, so,
month-end we are going to share money and buy potting soil.”
The inspiration for the design of the tunnel came from a local skills development centre which
has multiple tunnels that are constructed from PVC pipe and shade netting. Produce is grown in
plastic bags fed with hydroponic solution. P2 took inspiration from the construction of the
tunnels and following a permaculture and constrained resource approach, constructed her tunnels
purely from found/salvaged materials. She got permission to use abandoned plastic piping from
outside a local retailer, which she had identified as a potential resource years ago. The plastic and
shade netting cover were made from scraps she had collected over time for use on her farm. She
said that:
… when you do farming, people sometimes think that maybe you have a loose screw
in your head. You will pass the dumping areas and there will be flies there and it will
be smelling, and you will be looking for something that you will use at the garden.
You get a piece of hose pipe and then you take it and put it aside. Then people will
be looking at you like no man is this [P2]? You know I saw [P2] there at the dumping place, is
she normal? The other guy said that! He told me straight that, you know I saw you the other
day and I was wondering if I should greet you, but I could see that there was something wrong with
you! And I said, what was I doing? He said, no man the state you were in! I said, no man I
want to know, what was wrong with me? He said, you know, the way you were wearing and then
you were at the dumping place, it was stinking there! I said, ooooh, okay [laughing]. I said, no
man, I was looking for something for my garden [laughs]! So that's what people will always
think of you!
The intention of the tunnel when completed is to create an area to more comfortably put potting
soil and seeds into seedling trays, where they can be left in an environment which will protect
them as they germinate. When asked why propagating seedlings was important, P2 answered that:
… if we can plant our seedlings right, in trays, like if you're using potting soil, when
you take them out in your trays, they come out with that soil, and then if you put
them on the ground germination continues. But, if you plant them like the way we
are doing, you see these tomato in this bath… they are congested, and then, when
you take them out you have to separate them and then that fertile soil, goes, and
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then, when you put them on the ground, they start afresh… or they die… and then I
think it’s a waste of time.
P2 noted that one of their biggest limitations is a lack of compost production at the farm site.
This is a key requirement to have the correct soil nutrients to encourage seedlings to germinate.
As explained above, for now P2 is planning on buying bags of potting soil to overcome this issue,
but this can be expensive in the long-term.
P2 said that another farmer on the site has collected pipes with the intention of also making a
tunnel, although P2 claims, “I know that he's waiting for me to come up with a second step so
that also he can know that, but it's not a problem for me if somebody is learning something from
me, I'm willing to help him; [at least] somebody's interested.”
In relation to scavenging found resources, such as shade netting, pipes etc. it is clear from the
reaction of local residents, that these activities, particularly when taking place at the local dump,
are not within the expected “normal” behaviour of P2.

Figure 38 Activity system model for P2's seedling growing technology innovations

Natural Pest Control and Fertiliser [Farmer Identified]
Most of the natural pest controls and fertilisers employed by P2 were learnt through her
permaculture training at Food and Trees for Africa. Through such approaches to farming P2
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showed clear intention of working with nature in her technology innovations to help limit the
impact of pests and to improve her soil quality.

Figure 39 P2's natural pest control. Photos Author & Oratile Mokgatla, 2018.

P2’s natural pesticide recipe consists of chillies, garlic, onion, tobacco and Sunlight soap.
Although based on what she has learnt through her permaculture course, the recipe proportions
have been altered over time from her experience of using it on her crops. Another way P2 keeps
insects at bay is by planting various flowering plants and herbs. She explained her frustration of
having to regularly explain to the other farmers why her crops are so mixed. They often ask her,
“What kind of farming are you doing?” since they consider it “messy” and believe, “no man, if you plant
spinach here, plant spinach!” She then explains to them that the flowering plants are planted amongst
her crops to attract insects away from the crops. Likewise, herbs are planted amongst her crops
for natural insect repellence. Herbs also have additional benefit as complimentary flavour
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enhancers when cooked with her main crops. This strategy often leads to her selling vegetables or
leafy greens with a handful of herbs to her customers to try, and in many cases, she finds this
leads to the return of the customers to buy more produce from her.
Further pest control measures include both P2 and other farmers on the site filling plastic 2l soft
drink bottles filled with water to deter dogs. “I don’t know what the dogs are doing here, because
when you have prepared your plots… you have watered, then at night they will come and scratch,
and scratch, and the following day you have to… I don’t know if they are using our beds as
Formula One Hotel or what!?” The reason the soft drink bottles are filled with water and placed
on the edges of their plots is that “the dog is afraid of lightening, so during the night that reflects
and then the dog will think it’s lightning… sometimes it works, but sometimes it doesn’t.”
Despite P2 noting this as a pest deterrent, she was not convinced of the water filled soft drink
bottles effectiveness.
There is also a sense that there is only so much that can be done to deter pests, and P2 does
accept that she will lose some of her produce to natural cycles. As explained earlier, P2
intentionally leaves some crops unharvested to allow for rats and birds to eat, she also tries to
mulch as a means to allow worms and birds to eat the mulch as opposed to her crops. Both these
strategies indicate an intention to work with nature as opposed to against it:
…I'm a Christian. Remember Genesis, the beginning? So, you can't do away with the
rats eating your plants and birds eating your plants, we must take care of them
because they were created. After they were created, God created man so that he can
take care of those things, now if you are complaining about them, who must take
care of them? The only thing is when you plant, plant more… they won't eat them
all. And, you must also have a schedule… the problem with the birds is that they
wake up very early in the morning to get the fattest worm. So, when you have
tomatoes… and you are aiming that tomorrow I'm going to harvest that tomato you
will find your tomato has been eaten. So, you must work parallel with them. Harvest
them in the afternoon so that tomorrow morning when they come there are only a
few for them. You won't get rid of them, you won't.
In terms of fertiliser, P2 has a collection of large domestic refuse bins, in one of these she used to
make liquid manure. However, due to the continued use of liquid in the metal bin, it had rusted
and begun to leak, so was being put to use to make compost from kitchen scraps. P2 then wets
the contents and covers the bin opening with plastic so that they, “suffocate quickly,” P2 then
pours them out to dry in the sun, before mixing them back into her soil.
P2 noted that at the time she was being interviewed her spinach was not doing well, however, she
did not know the reason for its poor performance. This links back to her earlier comments about
farming being a science and that many farmers get to the point where they lack sufficient
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knowledge. P2 also noted that the scale at which she farms is too small to allow her to grow
sufficient crops for natural pesticide and/or fertiliser.
…there are recipes to deal with problem[s]… like I'm saying I'm practicing
permaculture. Permaculture needs a lot of commitment to do those things. You are
using your natural resources, things that you have in the garden to make manure,
compost, your water manure, your pesticides. But you must have a lot of crops to do
that. If you are to mix your chillies with your garlic, with your onion and then your
Sunlight and tobacco to do your spray. You must collect plenty. So, we do that but,
on a small-scale and then the insects overpower you!

Figure 40 Activity system model for P2's natural pest control and fertiliser technology innovations
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APPENDIX V
Participant 3

Figure 41 Participant P3’s farm, northern Johannesburg. Photo, Oratile Mokgatla, 2018.

Subject
P3 is a black female, aged 68. She was born in Mpumalanga but brought up in Soweto. She
currently lives in “a free-standing house” with her daughter and son-in-law in Randburg, a 30minute drive to her current farm site in located on the northern extreme of Johannesburg.
P3 did not provide any details on her schooling, but she did say she was formerly trained as a
community social worker through a Non-Governmental Organisation (NGO) she worked for in
Soweto. Her work linked her with the Department of Social Development with her work
particularly focused on engaging youth in community projects. This was the work she undertook
until her retirement when she shifted into farming. P3 had been able to drive since 1978 (40
years), this is rare for a black women of her age, so she explained that,
“working with the community you’ve got to be all over at any time. So, that was a
compelling factor for me to have a driver's licence… where I was working, they
offered transport… actually they were pushing us to have a licence. Ja, because at
times you’ve got to attend community meeting in the evening or weekends.”
P3 undertook “crash course training” on agriculture provided by the Department of Labour
when she was part of the cooperative with P4 and P5 at the City of Johannesburg Skills Centre.
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Through the City of Johannesburg, she also received training from Glover and Associates on
how to register and run a cooperative.
P3 was an orphan so does not have extensive knowledge of her familial history, but to her
knowledge her parents were not farmers. At the time of the interview, she had been farming for
12 years, she noted, “I think now, I can call myself competent,” however, “you’ll never reach a
stage where you will say, I know it all.”
Objectives
P3 noted that from her community work she saw a,
… need out there, seeing people going hungry, even if they have just the piece of
land that they can plant something on it. They were malnourished or maybe ‘food
insecure’… So, in a way it was to say to whoever was in that situation that actually
even if you don’t have money in your pocket you can still be well-fed.
This initial spark of interest was what led to her beginning her first cooperative, where with her
contacts at the Department of Social Development she was supported by the City of
Johannesburg:
It was an initiative by the City of Joburg when they introduced this concept of food
security, that no one must go to bed with an empty stomach… that's what prompted
me to start [farming]… The Gauteng Department of Agriculture was also very much
into homestead food gardens and we had a very committed extension officer… he is
the one who was guiding us… I didn’t have an idea at all! So, I started now to have
interest and then I started to read and then I became Margaret Roberts fan [laughs]!
Very much! That is in my blood now, and then I became very passionate about food
gardening.
Early on in the interview P3 said that, “at about 10 years old I was already an orphan.” She was
asked if she thought that it may have been because of this that she needed to be strong for
herself, which led to her self-directed independence as a community worker, and now as a
farmer. She responded,
No, I think passion is something that is sort of inborn. You cannot force yourself to
like something, it comes naturally.
She further explained that for her perspective passion and success go hand in hand:
I think everything goes with a passion, you know if you're passionate about what you
are doing, there is no way in which you won’t be successful… I think the passion is
from who I am as a person. Well… we are born with different talents and maybe
purposes in life. You talk farming, I don't know, there is something in me that is
rising and makes me like I am on a trampoline [laughs]! And it’s strange that it wasn't
my initial interest, it just came out. And now I only wish that it came when I was a
bit stronger or younger in life!
P3 said that for her the most satisfying aspect of farming was the satisfaction of seeing the fruits
of her labour:
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When I see the plants coming, becoming healthy and then the harvesting. Ja,
especially in my home garden because now when I'm about to harvest something it’s
so nice to look out through your kitchen window and see what you are going to
harvest then you take your dish, go pick whatever you want. Fresh… mmm! And… I
want to pick something from the garden to prepare in the kitchen at home, I don't
want that thing to go into the fridge, it must be fresh from the garden into the pot!
… Enjoying your labour!
More broadly, P3 explained that she believes that,
… farming can create lots of jobs, because it’s labour intensive. I didn't realise that
until these interviews about unemployment rates in the country and me also being
involved in farming, that how much jobs can farming create… even if people are not
working, they can still get food… We won't have a malnourished nation if we are a
farmer nation.
Community
P3 made repeated mention of the influence Margaret Roberts’ books had on her:
I started by reading her book on herbs, [Margaret Roberts’] A to Z of Herbs. I think that
is where I started to have love for herbs and growing herbs. Ja, and now I am on the
Companion Planting, which is now like my bible or my passbook or my ID!
P3 was given her first Margaret Roberts book by P4, also a member of her first cooperative at the
City of Johannesburg Skills Centre. P3 noted that as a cooperative they subscribed to a book
seller where you got a list of books you could choose to buy, and she would buy books out of her
own pocket.
In terms of other farmers P3 is inspired by, currently she finds another female farmer of similar
age to herself, who is based at Eikenhof Farm an inspiration since, “More or less I think we are
on the same page in our method of farming, and also the passion that she has in farming.” She
met this other farmer through a visit to the Eikenhof Farm where she was trying to get more
produce to sell at the markets P3 has stands at.
P3 said that she does like to share her knowledge with other farmers, however at her second farm
site in Randburg, she found,
… the homeless people who were interested at some times and not so interested at
some times, and other people were there, they wanted to be part of the farming but
doing other illegal stuff like selling ganja, dagga. So, they were torn in-between, so
most of the time they would prefer to go and sell their stuff and spend few time
farming.
At her new farm site,
… it's just that here I’m still new, I think I only know [two other people], and at the
moment, I am still focusing to develop my area. So, I can't be looking this side or
that side for now.
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The current farm site is relatively isolated, so there is limited interaction with the local
community. In terms of other farmers near her new farm site, she indicated that currently she
only knew two others, but that she had arrived very recently and had been focused on getting her
land prepared and crops planted. P3’s community is broader than just those physically to her
farm due to the fact she sells at a multitude of farmer’s markets. P3 said she, “get[s] comments
from the customers as to what they like, what they dislike and also giving us feedback about the
things that they were happy with.” This feedback indicates some form of emotional investment
by her customers in her farming activities.
Tools
P3 started farming at the City of Johannesburg Skills Centre as a founder of the cooperative
garden situated on an old bowling green on the 5th of September 2006, she was joined by P4 and
P5. She eventually left the cooperative because she was living in Randburg and it was too far to
travel across the city every day, and the went to farm on a site owned by the Department of City
Parks in Randburg just behind the Parktonian Sports Club with one other pre-existing male
farmer. This per-existing farmer told P3 that he had got permission to farm there by Eskom since
having ploughed land under their powerlines was less of a fire risk to their infrastructure. The
farmer she joined, stopped farming without any notice or explanation, and P3 began getting visits
from the City Council asking if she had formal permission to farm there:
I don’t know whether maybe there were people complaining about farming. Then I
was told that that place is not meant for farming. Ja, they want to plant trees instead
there and then I was ordered to stop farming and clear the site. It [was] the officials
from City Parks…. even when I approached them to say, okay I want to formalize
my farming there… it was declined… I [then] contacted a lady who’s from City
Council who’s responsible with food security in our region and then she told me that
in Region B there is no land for farming, then she referred me to Region A.
Fortunately I was accepted.
P3 was officially allocated her current farm site through on the northern edges of Johannesburg
by the City of Joburg, Food Resilience Unit on the 3rd of January 2018 (a month prior to the
interview) (See, Figure 41). The ploughing of her new land was completed on the 5th of January,
and they started to plant on the same day.
P3 gave her farm sites width at, “about 167m,” but was unsure of the length. Through the use of
Google Maps GIS tools, the width was found to be correctly estimated, with the length being
±70m, resulting in a stand size of 0.553 ha or 5530m 2.
The farm has two wells located on it although the quality of this water is questionable since it is
run-off from the sewage works higher up on the slope and was distinctly milky with a smell and
foamed when pumped. P3 has a petrol-powered water pump used for irrigation; currently water
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is pumped into a 100l plastic box, and 20l paint drums and, 4 hand watering cans are used to
irrigate the crops. Other tools observed on the site included: a steel wheelbarrow, a pickaxe, a
Lasher weeder, a hammer, handheld secateurs, a steel rake, and a hoe. The larger City of
Johannesburg Food Resilience Unit farm has a tractor with a plough attachment that can be
called upon for use by the individual farmers.
The main costs for the farm, paid from the cooperative’s profits, are “the two guys that are
helping us, the seeds and the tools… [and] the transport.” P3 harvests seed from her crops to
keep seed costs down. The water they have free access to, however she does have to pay for
petrol to operate the water pump. She was unable to estimate how much she would make per
month from the new site, since they were still in the process of planting, however she was able to
indicate that at her previous farm site in Randburg, from the produce she sold at the markets, she
made between R3000 – R3800 per weekend, with her lowest income being R2 800 over a
weekend. When asked if she took the major share of profits from the farm as the only active
farmer, P3 answered:
Ja, maybe. For now, it’s not much that we are left with because I also have to get
petrol and at times the car breaks [down].
Rules & Regulations
Since P3 had only just moved onto her new farm, she said that,
Ja, I am hoping to get a lease agreement because I did a formal application where I
was requested to submit the registration of certificate of the co-op, business plan and
then some SARS [South African Revenue Service] thing to show that the co-op is in
a good standing with SARS.
When asked about the length of the lease, P3 said that she, “wasn’t told anything by this region
where I am farming,” but expects it to be a 5-year lease, which can be renewed, as per a similar
City of Johannesburg project at Eikenhof Farm25 where she knows people who currently have
leases.
Based on the City of Johannesburg’s Land Use Scheme (2018) and the City of Johannesburg
GeoLIS Zoning Theme (2020) online tool, the land on which P3 farms is owned by the “City of
Johannesburg Metropolitan Municipality” with the full property valued at R149 100 000. The
land is zoned “null”, but as part of a city water works should be zone 28 “water works”, which
permits “agricultural purposes” as secondary land use rights. P3’s previous farm from which she
was evicted was owned by the Municipality of Randburg with the full property valued at

25

https://comarochronicle.co.za/109493/eikenhof-farm-keeps-hunger-at-bay/
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R1 761 000. It was zoned 25 “Public Open Space” and 1 “Residential 1”, both of which prohibit
urban agriculture or agriculture, which allowed the municipality to evict her with relative ease.
Division of Labour
P3 works full-time on the farm and does not have any other income other than what she
generates from the retailing of produce. There are other farmers working on different plots at the
City of Johannesburg Food Resilience Unit farm site, however, P3 is the only active member of
her five members cooperative. The other four cooperative members are three women and one
male. Two live in Roodepoort and two in Randburg. They formerly meet whenever necessary and
although they do not work on the farm, they do support it financially. P4 hires two black male
labourers to help her work in the farm site.
Contradictions and Plans
P3 highlighted that her most difficult time as a farmer was,
…when you struggle! Like with irrigation you farm, the drought, it's something that
is beyond anybody's control actually. The drought – you don't know what to do –
without water farming is impossible – especially vegetable farming!
In order to overcome P3’s recent fears brought on by the recent drought, P3 made clear that
water was a priority and as soon as they can afford it, the cooperative was planning to sink a
borehole at their new farm. From past experience, she is going to be careful about how she does
it. At her previous Randburg farm, a passer-by had offered to do an irrigation system for her
farm, he then took P3 to go and buy a petrol-powered water pump, “but unfortunately when he
was supposed now to lay the pipes to do the irrigation, he just disappeared… with our money!”
This was a significant loss for her farm, since for the, “pipes he said R2 000 and then for the
water pump we paid close to R2 000 as well.” She admitted that she had been too trusting of a
stranger. Despite the R2 000 loss, and due to her vigilance in going with the stranger to buy the
pump, she at least still had this resource and used it on her Randburg farm to pump water from
the river to then fill a tank and then water by hand. “The pressure was a problem, so we were
also dragging the water tank next to where we were going to irrigate and then shifted it like that
with watering cans.” When asked why she followed such a laborious process with the irrigation,
P3 demonstrated with the petrol-powered pump, now on her new farm, that it provided too
much pressure through the fire hose which was attached to it. The water pressure would wash
away plants and seedlings if used to water directly. She said they had tried to add a hosepipe onto
it and to reduce the pressure, but without any luck. As an extension of her irrigation needs and
based on my observation of the colour and smell of the water she was irrigating her new farm
with, I questioned her about the quality of the water. She said she did not know, but said that she
would, “contact the ARC, Agriculture Research Council, because they seem to be helping with
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testing of water and soil.” This would be an important process to follow in order for her to
guarantee the quality of her produce, especially considering her new farm site was just
downstream of a large sewage works. Since the farm is managed by the City of Johannesburg
Food Resilience Unit, it seemed an oversight to not test and guarantee water quality for the new
farmers. Not only did this bring about concerns for water quality, but the open water from the
sewage works dams also brought another frustration for P3 – her constant harassment by biting
midges. At the time of the interview P3 had resorted to wearing long overalls and covering her
face to stop them biting her.
P3’s next key concern for her farm operation is that the other cooperative members do not work
on the farm, limiting its potential for growth. When explaining why the other cooperative
members are not actively involved in the farming operation, she said that “in the first place they
are still youth, which is still a problem in South Africa, I think our youth is not so much into
farming, they want to Tweet, they want to Facebook, they want to computer.” They see farming
as, “hard labour… and something that will make them look like a magogo [granny] and make their
hands dirty and cracked like these [holding out her open hands].” However, “instead of polishing
their nails, they must come here!” When asked why the younger cooperative members then chose
to join a farming cooperative, P3 explained that:
Maybe they see, what is it... in [the] future... what I can say... they see a potential of
farming in [the] future. And now because I’m here, I’m passionate I have all the time,
magogo can keep the fire burning until [they are] ready to go.
She explained that such foresight needs to be actively encouraged in South African youth:
I think as a country we need to get a strategy into encouraging the youth to be
involved in farming. Because in farming there’s money, there’s… self-employment.
The last limitation that P3 reflected on was transport. She said that when she left the City of
Johannesburg Skills Centre cooperative, she did not do so out of choice: “when I went to [the
cooperative] I was having a very reliable car and I was staying far from the food garden, so,
transport was not an issue until I was involved in an accident and the car was a write-off… and
public transport was too difficult.” Such difficulties mostly have to do with the very specific
routes that public transport in Johannesburg follows, for example, making it difficult to cross the
city without having to first travel into the city centre and then back out again. P3 therefore found
an opportunity for her to start farming closer to home in Randburg, on her second farm site,
until she was told by City Parks to move. Her new farm with the City of Johannesburg Food
Resilience Unit in the north of Johannesburg is ±25 kms from her home (her first cooperative
farm was only ±17 kms). This requires at least a 30-minute twice daily commute. P3 noted that
she lives in Randburg, farms in the north of Johannesburg (±25 km north), buys produce from
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Eikenhof (±35 km south) and sells at three markets scattered across Johannesburg. She reflected
on the fact that being able to drive and have a car was an exception to the norm:
Not everybody has a car or access to a car. When they’ve got to go, they’ve got to
hire, and the prices might also be steep.
Although the prices of public transport may “be steep,” P3 also had to contend with her own
petrol costs for the car and its maintenance, both of which she highlighted as significant drains
on the farm operations income.
P3 identified what she considered an attitude of helplessness from other farmers. She described
the result of it as seemingly mindless action without forethought: “I plant this and then what?”
Contrasted with her own personal agency, P3 said that as a farmer you need, “to take initiative as
well, not waiting for the City Council’s employees to come and pull you with their hand.” Such
an attitude may well be symptomatic of the marginalisation of many of the small-scale farmers in
South Africa, which results in limited opportunity for self-directed action in the first place.
A further broader limitation that P3 had witnessed at her prior farm was, although not yet on her
new site, was the theft of her produce. P3 said that at times the Randburg farm had become, “a
free-for-all,” and that the homeless living in the area had been the worst culprits. Although it is
understandable that those who have nothing take the farmers’ produce for food, at the same time
P3 and other small-scale farmers are generally not in a position to be able to absorb any loss of
produce, and hence income, without difficulty. P3 commented further that, since she had been
forced to abandon her Randburg farm, she had been told that ironically there are now, “homeless
people staying around, and the garden now is helping them to stay on…”
Outcomes - Technological Innovations
Although P3 questioned whether some of her practices were actually innovative, she was
comfortable with the concept of technology. In her ownership and use of a car, and petrolpowered water pump, she showed a practical understanding of how technology could extend her
capabilities. After being guided by the definition of technology innovation at the beginning of the
interview, when asked about her own technological innovations, she was readily able to respond.

Growing Seedlings [Farmer Identified]
P3 found that the common practice of planting seeds in a seedling bed, waiting for them to
sprout, then transplanted the seedlings into a main bed at the correct spacing for the plants,
“takes longer, [and] the plants take longer to hold on.” From when she moved to her farm in
Randburg, P3 had been experimenting with a slightly different seedling growing and transplanting
method.
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Figure 42 P3’s seedling system. Photos, Author & Oratile Mokgatla, 2018.

P3 plants all her seeds directly into the soil in a row in a main bed. Once the seedlings have
sprouted, she then thins them out to their correct spacing by selectively leaving correctly
positioned strong seedlings and only transplanting the seedlings she needs to thin into a new row
at the correct spacing for the plants. She undertakes this process with a hand weeder, being
careful to not remove soil from the seedlings she is transplanting so, “you don’t disturb the
roots.” With P3’s system, the seedlings that initially sprouted from the planted seeds do not need
to be dug up to be replanted, and she found that because they are less disturbed, they grow much
faster and are stronger than the relocated seedlings. Additionally, P3 highlighted that she is taking
less time to dig up all the seedlings to replant at the correct spacing, since only a portion of all the
seedlings need to be relocated.
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P3 noted that for many farmers they go and buy seed. At her prior Skills Centre cooperative, they
received, “a sponsorship for seedlings and that’s an expensive way of farming.” – it’s not
expensive for the farmer if the seeds are sponsored, until the sponsorship stops. To overcome
this, P3 allowed all her vegetables to seed and then collects the seed for use in her next planting
season.

Figure 43 Activity system model for P3's growing seedlings technology innovation

Natural Pest Control [Farmer Identified]
As a means of pest control P3 plants companion plants next to her seedlings, “I don’t think that
it’s a concept that is practiced that much, although I also copied it from Margaret Roberts.” As a
further means to protect her crops P3, “also use[s] Margaret Roberts’ method of making the
sprays.”
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Figure 44 P2's natural pest control. Photos, Author & Oratile Mokgatla, 2018.

On her new farm site P3 had planted a long row of Mexican marigolds (Tagetes erecta) and
wormwood (Artemisia afra) bushes alongside all the new seedlings she had planted. P3 highlighted
that she also plants basil, garlic, ginger, fenugreek and dhania (coriander) as companion plants.
She noted that these are strategically selected companion plants since they are also harvested as
crops to sell at markets. P3’s new farm site was much larger than her previous farm, but she still
had the mindset of farming on a small piece of land, noting that, “I don’t think that people realise
how that method [companion planting] can save space… [since it] allows you to plant so many
things in a small space.” More importantly for her current purposes, “it helps you now to spray
less.” In this regard P3 calls her Marigolds, “my soldiers” because they attract the bugs who eat
them instead of her crops, “and even repel some of them.” She also noted that an additional
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benefit of companion planting is, “that some of the plants even help one another to enhance the
flavour, like the basil with tomatoes.”
When P3 does need to spray, she currently uses the recipe directly from Margaret Roberts’ book
which P3 described from memory as: “four litres of boiling water into a cup of garlic and chillies,
put it together, let it cool off, strain and then put a spoon of Sunlight liquid so that it sticks onto
the plant.”
I highlighted to P3 that the wormwood she was growing as a companion plant also made a very
effective insecticide26. She was not aware of this and said she would explore this further.

Figure 45 Activity system model for P3's natural pest control technology innovation

Markets [Researcher & Farmer Identified]
When P3 was still farming at her first cooperative, one of the staff from Talbourne Organics
(who were supplying them with sponsored fertiliser) was busy studying marketing, she said: “you
guys need to go to a market.” She then introduced P3 to the Killarney Mall Organic Market, which
was organised by Robyn Higgins27 through her company Wholefood Market SA28. Both P3 and
P5 (both members of the Skills Centre cooperative at the time) started going to the market to sell
their produce. P3 explained that they,
26

https://permaculturenews.org/2016/01/07/plant-based-insect-repellents/
Robyn Higgins is deceased as of the 18 December 2018.
28 https://www.facebook.com/foodmarketssa/
27
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… became aware of how important the quality of your product is, the packaging, and
also now when we were at the market, also now getting comments from the
customers as to what they like, what they dislike and also giving us feedback about
the things that they were happy with. That encouraged me to grow more and more
into the marketing.
P3 and the Skills Centre cooperative then also started selling at the Bluebird Wholefood
Market29. She then left the cooperative and started selling on her own.

Figure 46 P3 at a market. Photo, Author, 2018.

On a Sunday P3 sells organic vegetables at Rosebank Craft Market. She was invited by another
trader from the Rosebank market to start to sell at Melrose Arch, she now does so on Saturdays.
On the first and last Saturday of every month she also sells at the Modderfontein Farmers
Market30. In order to manage the logistics and, “now lately because of my age as well the body is
no longer that strong,” P3 employs one of the workers from her current farm to sell at the stand
in Melrose Arch on Saturdays.

29
30

This market no longer operates.
https://www.facebook.com/ModderfonteinFarmersMarket/
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P3 noted that previously she could not grow everything she sold at the markets, due to the
limited space she had to farm in Randburg. While her current farm is being establishes, she
continues to,
“go to other food gardens on a Friday to see what [they] have. At times I have the
phone numbers, they tell me and then [I] go collect. Then we put the stock
together.”
Most of this additional produce is bought from other cooperatives at the Eikenhof Farm.
When asked why she sells at the markets she does, P3 said that she can earn more than if she sold
the same produce, for example, in Soweto, and, “also, the type of vegetables that I produce it’s
not a going line for Soweto, because now I cannot just sell them the leafy greens, there’s also
basil that I grow as a companion - it must also be sold!” As noted earlier in P3’s use of natural
pest control, many of the companion plants are also specialist culinary. These kinds of crops
cater to her majority, “northern suburbs white customers.” P3 further explained that she sells at
these markets for, “the exposure and also not sitting back and say[ing], ah, where can I go and sell?”
As an example, P3 noted a recent interaction with a neighbouring cooperative who saw she was
growing green beans. They said to her, “ah, you must tell us where you are going to sell that!?” For her
that represented the typical attitude of, “I plant this and then what?” P3 said that as a farmer you
need, “to take initiative as well, not waiting for the City Council’s employees to come and pull
you with their hand.”
Due to the current location of P3’s farm North of Johannesburg, with her living in Randburg and
driving to Eikenhoff Farm in the South of Johannesburg, a potential limitation P3’s ability to
continue to sell at the markets are the costs for fuel and maintenance of her car. With the
margins on crops being relatively tight, such additional expenses could take a significant portion
of profits, however P3 may have considered this against the importance of keeping customers
coming to her market stands weekly until her new farm is fully established.
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Figure 47 Activity system model for P3's markets technology innovation
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APPENDIX VI
Participant 4

Figure 48 Participant P4’s farm at a Frail Care Centre on the outskirts of Alexandra, Johannesburg. Photo,
Oratile Mokgatla, 2018.

Subject
P4 is a 47-year-old black male. He lives alone in Soweto in a backroom “shack”, which he rents
from a homeowner. His daughter, whom he supports, also lives nearby in Soweto. The farm site
he currently worked was ±50km away from where he lived, requiring time-consuming and
expensive daily commutes on public transport. He has lived in Johannesburg for 20 years, having
lived in two other locations in the city during this time.
Jokingly P4 said that he had a, “PhD… I Passed my High school with Difficulty!” resulting in his
matric not being good enough to allow him entry into university. However, he was able to
register for a correspondence Diploma in Ornamental Horticulture at UNISA but failed the Soil
Science module. He then managed to complete a Certificate in Gardening Horticulture from
INTEC, also through correspondence. He also finished level 2 and 3 of a learnership in
Horticulture. He also explained that,
…in the quest of success and in the quest of being part of the solution to the
problem we are facing, I did try to do the Skills Diploma with Oxbridge Academy
which I got cum laude and five distinctions. I am proud of it!
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The Skills Diploma was completed in 2011 when he was 40. In 2016 he received a scholarship to
study the Green Economy at the Gordon Institute of Business Science (GIBS) and graduated
with a Certificate from the Small Business Boost Programme 31 in 2017. Four months of the
programme was academic, and six months was coaching and mentoring. P4 highlighted that,
“I’m proud to say I was among the top five!” P4 had recently attended a course on permaculture
and had received other training through the City of Johannesburg Skills Centre based at his prior
cooperative farm with P3 and P5.
As P4 described it, his family live in the “Eden of Africa,” the former Venda homeland in
Limpopo province:
We were all naturalised as farmers because subsistence farming was part and parcel
of our livelihood. For me to be able to afford to buy books, to buy a pen and
whatever we had to rely on the livestock and the vegetables. So, it’s something which
is part and parcel of my livelihood.
P4’s family still continue to do subsistence farming, but the livestock farming has stopped due to
the lack of natural grazing and pasture, and the theft of livestock.
P4 described how from a young age he had been involved in farming:
I started school at the age of 7, I think at the age of 5 I was exposed to subsistence
farming in the form of ploughing some fields… being a shepherd and all those kinds
of things… it was like if you are not doing it you were half-human.
P4 had therefore been farming for 42 years in total although he notes that over the 8 years prior
to working full-time at his first farming cooperative in Johannesburg, he was only farming parttime while he worked in the security industry. The single area that P4 did note he was not
sufficiently skilled in was marketing, which he considered an important area of focus for the
success of a farming enterprise. P4 also noted that a key requirement for the success of the
integration of the farm into the Frail Care Facility was getting Hazard Analysis and Critical
Control Points (HACCP) accreditation:
You must have the traceability of which the record keeping is the weakest point to
us, the emerging [farmer]. Because you can't be the master of everything, let me tell
you. You have to mind about the plants growing, like it’s my most passionate thing.
P4 therefore indicated that understanding the HACCP process and its administrative
requirements would be another key area of training that he required to broaden opportunities for
the farm.

31

https://www.gibs.co.za/about-us/pages/scholarships.aspx
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Objectives
P4 described how it was his desire to farm that initiated his first urban farming activities in
Johannesburg:
It was through passion actually! I saw ladies cultivating [urban] land and it reminded
me of my upbringing, and I said, let me go and help, at least, and then give whatever I
can give in terms of knowledge, in terms of experience, and also learning from them
because my motto is, nobody doesn't know anything and nobody knows all. So at least we
shared some knowledge because we were from different provinces, they were from
KZN [Kwazulu Natal], I was from Limpopo, so, I learnt how KZN do the things…
the introduction of the eggplant, which I didn't grow in my farming life at
Limpopo… all of us when we come to the urban area, we are looking for gold. So,
after realising that gold went extinct, we started to till those remains, and then we put
the black gold, which is compost, and then we grow the vegetables.
The “ladies” that P4 saw cultivating urban land were P3 and P5 at their cooperative at the City of
Johannesburg Skills Centre. In 2007, he joined the cooperative as a founding member, but after a
major sponsor left the cooperative farm, in mid-2016 he moved to manage a food garden at a
Frail Care Centre on the outskirts of Alexandra.
In the interview P4 made reference to a Chinese saying:
If you're not part of the problem, you are part of the solution, if you are not part of
the solution, you are part of the problem. So, I'm trying at least to run from being
part of the problem. That's why the curiosity comes in…
P4 highlighted that such curiosity drives his desire to learn how others approach the same
problem and hence, “cultural diversity is what is driving me.” This drive extends to him investing
time and effort into acquiring and using knowledge from any culture: “it can be Afrikaans,
English, it can be an Italian, it can be a German…” Some examples he listed of knowledge that
he had borrowed from various cultures included: “companion planting,” rather using
natural/organic pesticides and fertiliser and “shying away from synthetic chemicals,” respecting
soil as “a living organism” by “till[ing] neatly” and then “dress[ing] Mother Earth,” improved
“water conservation.” He also indicated that he was keen to find experts to help him learn more
about advanced farming technologies such as “vertical agriculture.” P4 noted that all the
knowledge/technologies he had borrowed thus far were “affordable” and that more of them are
required to feed growing urban populations, particularly in Africa. P4 quoted a forecast that only
“20% of the urban population” in Africa will have access to sufficient food and wanted to know
what will happen to,
the other 80%?... . It will be the survival of the fittest!? So, if we don't come up
with−if we don't change, with a change of time, using the hand hoe as our
technology which has failed us as the black in the subsistence farming, I am afraid
that people will die. We have land, have water, because Africa is the only continent
which have got 60% of arable land. So, the question is, how are we going to tap into
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that particular thing and start turning the tables, instead of being the begging basket
we become the breadbasket!?
P4 said the only way to achieve this is through education or Africa will continue to be
“colonised,” as in the past in terms of “resources,” and currently in terms of “land.” P4 noted
that all the education he had received had led him to become,
…bolder and bolder. More curious about what is it that we can do in the food
security. [The] main thing which have pushed me to do that, is that I’m looking at
what is it that we can do, more especially in the urban area with a small space, which
we have unlike at the rural areas where the land was abundant.
P4 used an acronym to describe “all the philosophy behind” what he does as “ASK ME….
Awareness, that's the ‘A’ - the Skills, the Knowledge, Mastering and becoming an Expert.” In
many ways this acronym captures P4’s own development as he has progressed from initially being
intrigued by farming to becoming an expert farmer. P4 extends this questioning philosophy into
how he engages with others who want to improve their potential, no matter their background:
nobody doesn't know anything, and nobody knows all… Which means it is all about tapping
into whatever… whenever you engage a person, and you develop trust and its then
that you will see that they have got something in fact. Because also with subsistence
farming, I have people whom I take the hat off for them, but they are illiterate they
didn't go to school, but they can do farming more than a qualified somebody.
P4 also highlighted how he considers it important to share the expertise he has gained with
others:
… for me it is all about sharing the knowledge so that when you die somebody must
be saying to somebody that, if it was not that guy, I should have never been where I am today.
Even though it is very difficult in us human beings to praise a person when he is still
alive… But I continue doing what I'm doing at best and then the rest, in the dotted
lines, they will fill up.
Seeing the potential in everyone is steeped in P4’s own personal journey. Such empathy also
extends into his farming, sometimes not to his own benefit:
… my strongest point is to cultivate the land and grow the vegetables… if it comes
to selling to you… I pity people when I give him what the market is saying and
knowing at the back of my mind that it's not going to feed the family. Then it
becomes–actually I am a social entrepreneur whereby, yes, I need money for survival,
but the biggest thing which I have is all about social reality.
Currently at the Frail Care Centre he only sells produce to the staff working there, but notes,
“I’m giving them the big bunch to go and feed the big families.” It is this process of distributing
produce from his farming efforts to others that is core to P4’s love of farming. In his own words
he said he was most satisfied, “when I see the plants growing… [and] seeing it going to the
consumers.”
P4 is not only a “social entrepreneur”, but he also has the care of his own family as a major
motivation behind his actions. From P4’s description of how he initially volunteered for the Frail
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Care Centre, he seems to have strategically identified opportunities that would support his longterm well-being, and in particular the needs of his children, even though it was initially to his own
personal detriment. One of the reasons for P4 leaving his first cooperative was that, “the sponsor
came dry and then I have got a family to support and I have got to pay for the rent and
whatever… my children doesn't have food, I don't have food, I don't have accommodation, I
was sleeping in somewhere where it was not conducive for a human being.” It was during this
time that P4 volunteered at the Frail Care Centre. In order to make ends meet, he was running
multiple food garden projects to help support his living expenses and was eventually offered
accommodation in one of his client’s family members’ homes in Midrand. He only stayed here
for four months since his daughter needed his “moral support” whilst she was upgrading her
Matric marks back in Soweto. This led him to move to Soweto, even though this does not make
logistic sense when the Frail Care Centre is located on the opposite side of Johannesburg. On
reflection, P4 did explain that putting others first, and in particular his family, can have serious
implications for his own well-being:
Even if I’m troubled, I won't say anything to [my mum, siblings or wife]. I keep on
kicking, and kicking, and knocking, and knocking and say, one day the door will open.
But, my manager one day approached me and said, you can't go out of this office without
telling me what is happening. Because I started to lose more weight and then she came
and said, [P4], no, you are no longer you. Because she is a social worker by profession.
She had to dig deep, and then I opened up. She said, Wow! No, no, no, no, this is not
good. But I don't know what I will do… So, this [pointing to the garden] is the baby of the
trial and tribulations.
Community
At the time P4 was working at his first cooperative at the Skills Centre in Johannesburg he had
many “gaps” in his knowledge. He highlighted that the iZindaba Zokudla Farmers’ Lab was an
opportunity to network and learn from other farmers, which helped him to close some of these
gaps. P4 also highlighted that the Khula App developed in partnership with iZindaba Zokudla was a
big step in preparing him to “sharpen the knives of marketing.” However, he did note that he
was a little worried about how easily he would be able to use the technology, but also highlighted
that “to travel 12 000 miles you start with the first step, so I will try and then see if it won't help.”
In terms of other avenues of knowledge gain, P4 said that, “I try to be the bookworm. I read
every paper which I come across.” His favourite source of information is Bill Kerr’s Farmers’
Weekly column, “in my wish list, that is if he is still alive, I would like to meet him!” He also
enjoyed reading Margaret Roberts:
… because it reminded me of our upbringing, because it was a long distance to go to
the hospital, where I grew up, I am from the deep rural area. So, we didn't rely much
into the Westernized medicine. Our grandmothers and grandfathers have got the
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knowledge of what to do whenever somebody is sick and whatever. They used the
plants as our pharmacy.
In the same vein, P4 noted that Herman Uys’ book God’s Pharmacy was also an inspiration to him,
in, “[Uys’] preamble, he wrote these words which always inspire me: in his mind he doesn't
believe that there is any disease which can exist without God having given us any antidote.”
P4 initially made his connection to the Frail Care Centre through his network. Since P4’s first
cooperative farming site was located at a City of Johannesburg Skills Centre, a Master’s student
undertaking research on Urban Agriculture was referred to him by the National Department of
Agriculture. This student’s brother was a manager at Woolworths who were sponsors involved in
upgrading the gardens at the Frail Care Centre. The student spoke highly of P4 to his brother and
recommending they approach P4 to take over the management of the Frail Care Centre’s
gardens:
So, he came and approached me and said, there is an old age home, a Care Centre,
which they want to establish a food garden, but they don't know where to start
because, City Parks did come and then cultivate the land on Mandela Day… then
they left, and they didn't come back.
At that time P4, “was looking at a new challenge” since he had trained many new “drivers” at the
Skills Centre site and felt that his knowledge was not being used to its fullest potential. This led
him to start volunteering at the Frail Care Centre. For the first year, due to their budget
limitations, he only received money to cover his transport costs. He was finally employed
fulltime, leading him to leave the cooperative at the Skills Centre.
With Woolworths as sponsors at the Frail Care Centre, P4 worked in partnership with Food &
Trees for Africa32 in rehabilitating the gardens. Whilst we were on site for the interview
Schäfflers33 Landscaping was also on site rehabilitating the earth dam at the bottom of the centre,
which would be used to provide sustainable irrigation. According to P4, based on his observation
of his work ethic, Schäffler had recommended to the Frail Care Centre’s management that we
wanted to work with P4 to redesign the entire food garden. “… it’s an opportunity for me to
know the garden design because I was looking at doing it, but financially, I was not having money
to do the garden design.” P4 noted, that based on his motivation to be remembered for the work
he has done, for Schäffler to have noticed his work and to recommend working with him, “made
me to become emotional.”
P4 initially volunteered his time to train the existing employees at the Frail Care Centre:
32
33

http://www.trees.co.za/
https://www.schafflers.com/
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The time I was a volunteer I trained them, not the class training, it’s hands on. Then
demonstrations and then you leave them to do and then watch them from a distance,
but today they can do everything which is expected of them. They know how to
distance the plants, which I’m proud of. When I came here, they said, you know the
staff is so lazy, they can't do anything, but today it's not my effort which you see around
here most in terms of planting and weeding and everything, they do much more than
I can. Ja, for me I just lead by example.
P4 noted that in his mentoring he allows for a lot of flexibility in learning, he tells the other farm
workers,
… guys explore the way you want, as long as you are not planting the plant upside
down, plant it! And then, if I find you have planted, even though maybe the
distancing is not the same, I won't shout at you.
If he did see that they had made a mistake in the way they had planted, at a later stage he would
then take them to the plants and explain, “you know, we have to distance for the sake of the
airflow, and then our plants will grow abundantly, but if they are so squeezed there is no air flow
then we will never have a good yield.” For him this method of mentorship works since, for
example, the next time they plant he can see that they have made better consideration for plant
spacing. He says that this has been so successful that if he does not complete a planting job, on
returning later he will find one of the other workers has finished the job for him. P4 noted that in
the plans for the redevelopment of the Frail Care Centre site, that it will incorporate a classroom,
… where at least part of it, is to reach the community and then transfer, re-educate
the people, more especially the black community. Because we black communities are
our own weapon. I grew up not relying on the mealie-meal which you buy from the
shop, I relied only on the mealies which they grinded. It only changed after 1980something, then we started to eat the yellow mealie-meal during that drought of
1983. And then we were exposed, and then the farming started to go down.
This comment by P4 highlights how he considers farming a key aspect of his personal resilience,
but also for other marginalised South Africans.
The fact that the family of someone staying at the Frail Care Centre sponsored the farmers to all
go on permaculture training indicates that in this case their work was particularly valued.
Furthermore, the fact that the management employed P4 fulltime and invested in landscaping
experts to reconstitute the dam and reimaging the farm itself, indicates that the Centre
management also see the value of having a well-run and well-considered farm on their land. The
Centre’s staff also benefit from the food sold to them at a low cost. Since the farm was still under
development, it was difficult to gauge any broader community response to the farm, however the
use of the site as a demonstration farm for other Frail Care Centres could be of value to this
broader care giving community in the future.
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Tools
In 2007 P4 became a founding member of the farming cooperative at the City of Johannesburg
Skills Centre together with P3 and P5. As explained in detail above, after a major sponsor left the
cooperative farm, he was offered an opportunity to manage the food garden at the Frail Care
Centre on the outskirts of Alexandra and, although in the beginning he was splitting his time
between both sites (2 days a week on the new site), he has now been working fulltime at the new
site for 1.5 years (since mid-2016) (See, Figure 48).
P4 said that his farm is, “3 200 m2 when I calculated it with my paces.” According to Google
Maps GIS the size of the farming area, including the dam, at the Frail Care Centre is 0.898 ha or
8 980 m2, the productive land is 0.354 ha or 3 540 m2, which is close to P4’s calculation.
Existing farm equipment included: 1 x 200l Jojo tank, 1 x 10 000l Jojo tank (sponsored by
Shoprite), 20x5m greenhouse, 2 x wheelbarrows, 2 x metal rakes, 1 x plastic rake, 3 x forks, 3 x
spades (small and large), 2 x hoes, 2 x pickaxes, ±6 seedling trays, ± 1000 plastic plant pots,
gardening gloves, 40m light duty hose pipe, 1 x oscillating sprinkler, municipal piped water, 2 x
watering cans, 7 x plastic crates, PP woven bags, plastic string, and a large 14x3m compost heap.
Additional planned infrastructure: dam (under reconstruction), a borehole (to be drilled in a week
after the interview), and irrigation (to be installed once the planting beds have been reformed).
The Frail Care Centre farm, and those employed to work in it, are supported financially by the
centre itself, therefore, as of yet, P4 is not under pressure to make it commercially viable. The
farm has a partnership with Food and Trees for Africa and Woolworths, the benefits of this
partnership were not made clear in the interview. Sponsorship from Shoprite has benefited the
farm in terms of a 10 000 l Jojo water tank, and a well-meaning family with a loved-one in the
Frail Care Centre funded all the farm workers (including P4) to attend permaculture training as a
Christmas gift.
Although not expected to make money from the garden, due to the lack of HACCP accreditation
(see rules & regulations below), P4 currently sells the farm’s produce to the staff of the centre, “at
an affordable price… I’m giving them the big bunch to go and feed the big families.” P4 notes
that the income from these sales is small, “sometimes a week you make R50, sometimes a week
you don't make anything.” He also highlighted that the farm is not so much about making
money, because in his opinion it would need more space to do that. Their approach is rather to,
“diversify because people eat different things, but if you want to commercialise it, this can be an
education showcase that all care centres which have got open ground… use it more profitably.”
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Additionally, a focus of their farm is on “horticultural therapy” which will allow wheelchair
access for the frail care residents:
there is one of the residents, his one hand is not working… he was using his one
hand to put this in the trays [points to some unfinished seedling trays nearby]. For
two days he has made two trays. And it’s what we wanted to see out of our residents,
instead of them sitting and waiting for the day they receive the call to go to the other
side of the world. They have to be doing something, at least as an exercise to his
hand…
Rules & Regulations
P4 is currently employed to “develop and set up the permaculture system” on the current site he
is farming (See, Figure 39). He therefore does not have tenure of the land, but his employer, the
Frail Care Facility owns the land on which the farm is located. Based on the City of
Johannesburg’s Land Use Scheme (2018) and the City of Johannesburg GeoLIS Zoning Theme
(2020) online tool, the land on which P4 farms is owned by the Frail Care Centre who employ
him and is valued at R48 078 000. The land is zoned 16 “institutional”, which prohibits both
agriculture and urban agriculture.
Although the Frail Care Home cooks 1500 meals a day, the problem with the garden supplying
the kitchen is that it needs to be HACCP accredited to meet food health and safety requirements.
P4 explained that, “It’s not an easy thing,” and is a, “barrier for us to enter into the market.”
Division of Labour
P4 works fulltime at the farm. He manages 3 other workers on his current farm site all of whom
are employed by the Frail Care Centre. P4 initially volunteered to train all these staff for the
centre as a means to ‘get his foot in the door’. At the time of the interview the Frail Care Centre
had employed the services of Schäfflers landscapers to rehabilitate the dam and reconstitute the
productive land.
Contradictions and Plans
P4 is employed by the Frail Care Centre, and he is not yet under pressure to make the farm
economically sustainable. Hence a major limitation was whether he could convince the centre
management and funders to provide resources when and where necessary. P4 noted that, “buying
some chemicals… are expensive and are not affordable to us emerging farmers.” However,
despite this, he said that he purchased organic fertiliser from the little money he gets from selling
vegetables to staff at the Frail Care Centre to make sure that the centre’s management and
funders see a garden that shows that their investment is paying off:
With whatever I am selling here sometimes I go and buy some fertilizer to boost the
growth. And then, for the plants to be attractive, and inspire; and then from
inspiration, then you get the support. Because if the plants are not looking good like
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the ones, which are dying now, if all of them are looking that particular way, like they
are sleeping, there is no one who will have an interest in supporting the project. It's
all about when the people see there is something, even though you don't have
resources.
Two technical frustrations that P4 noted were with regards to irrigation. Firstly, he explained the
fact that rain is measured in millimetres and that this is the general guideline for how much to
water one’s crops, however water is measured in litres in a Jojo tank, in kilolitres on one’s
municipal account and in some pumps in cubic meters (m 3), “…that conversion… confus[es]
me!” Secondly, he highlighted that since their irrigation system was not yet in place, they currently
only water by hand P4 and,
Sometimes because of the pressure that I'm knocking off now at four, and then I
have to have watered, then you have to water even when it’s hot. Even though you
know that you are breaking the rules, that evaporation takes place, you know, but
instead to save your plants, sometimes you have to, and then you have the water
restriction… [and] Water Affairs!
Future plans to overcome the second of these frustrations included the dam, which was in the
process of being rehabilitated by Schäfflers landscapers and a borehole that was planned to be
drilled a week after the interview. These two new sources of water would then be connected to
the 10 000 l Jojo tank, which would be linked to a new pump and irrigation system. The type of
irrigation system had not yet been decided upon, but P4 was hoping the pump would be solar. P4
highlighted that in terms of their future HACCAP accreditation they will also need to test the
water quality since this is a monthly requirement of HACCAP accreditation, at about R3000 for a
full potable water test34, this is a cost that most small-scale farmers could never account for.
Further plans include expanding the types of food grown on the site, particularly fruit production
and the addition of chickens. P4 noted that many of the existing fruit trees were old, and even if
productive, were not being put to productive use, for example, the quince trees which could be
used to make jams and jellies. He further explained that the reason for wanting to get chickens
was to benefit compost production and possibly for use towards biogas production. He
recognised that his farm was an ecosystem, which required a scaffolded approach to its
developed:
I am developing the permaculture system bit by bit. I am starting with the ground,
and then follow with the nursery, and then follow with the chicken, and then… so,
you can't do all those things simultaneously and it's needs different role-players.
Currently I am working as a player and referee. Whereby I can't ref myself when I'm
offside [laughs] so, ja, until such time when the system itself can sustain that we can
be able to get more and more staff to be trained, and then more especially the
youngsters for running with the HACCP, because it’s the most… the most difficult
thing. Even the Woolworths and the Checkers, when the inspectors come for
34
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HACCP audit, they want to hide under the table. It’s not an easy thing. And it is
those particular things which are a barrier for us to enter into the market.
With regards to marketing P4 noted that his understanding of marketing is,
… my weakest point… Even though I have grown vegetables for a long, long time I
just grow for the sake of growing, of which, it is something which I have to work on,
that when I grow something, I must be knowing who is the end-user.
He also thought that P3 from his prior cooperative, located at the City of Johannesburg Skills
Centre, was far better at “the selling part,” but, as highlighted earlier, he also hoped that the Khula
App will enable him to better sell his produce in the future.
In terms of contradictions that P4 had identified in other farmers, P4 mostly reflected on his past
farming experience in the cooperative located at the City of Johannesburg Skills Centre. He
explained that he felt the largest issue for small-scale farmers was a “lack of support.” This he
further unpacked to include both “financial” and “developmental” support. P4 described
developmental support as “personal mastery” and “emotional intelligence” so that, “you can lead
yourself before you lead other people.” As an example, he said that “you must know personal
finance before you can manage the finance of the business”. Taking a more esoteric position on
development support, P4 said that farmers needed,
… the integration of the mind, body and soul… so that we have to reconnect bit by
bit… after reconnecting the human being with his being, then we can connect him
with whatever he is doing. It’s where we can create a passion and then we can see the
success of using the land more and then become the breadbasket.
P4 extensively explored his perception that many of the problems with small-scale farmers were
due to structural problems in their school education:
Whereby through all the trial and tribulations which I was mentioning, you tend not
to forgive yourself, you think that you are to be blamed, meanwhile it’s the systems,
which have been designed, to be blamed, not you. If, however, like, as I did
agriculture from the primary school, I got a career guidance, that you must balance
your subjects in this way, because I have to do Biology, Geography and Agric, and of
which, when you want to academic things you have to have Physical Science and
Maths, and they are not there. And we were told by our brothers and our uncles that,
hey, Physical Science and Maths, they are difficult, and that particular thing was planted in
us. It is that thing, which I want to go, to uproot from the generation, more
especially from my children, the generation of my children, that they can conquer
this world through agriculture.
P4 expanded on the importance of developing ways to encourage the uptake of Science,
Technology, Engineering and Mathematics (STEM) feeder subjects at school:
… my biggest worry is that among the black community, including our generation
and all those generations coming after us, they are afraid of the STEM subjects, that
is Science, Technology, Engineering and all those kinds of things. So, one of my
colleagues at GIBS he has developed that and when he took me through, I thought
that it is my big dream that one day I have to take that particular innovation to rural
schools. More specially where I grew up and then I can roll it [out] all over and have
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an interactive learning system using agriculture as a catalyst. Because if I look at
agriculture, agriculture is the mother of everything. It accommodates you as a social
worker because you deal with the poor people. It associates you as an accountant to
tell us about the benchmark and all those kinds of things. It associates us with the
engineers. All engineers, it can be civil engineers, it can be mechanical engineers, it
can be whoever. You have got something which you can contribute to this. And I am
happy that now people instead of working in silos… if all of us we can face this
dilemma with all the faculties, I can tell you that we can have a better South Africa.
P4 further explained why he believes agriculture is a perfect conduit for development:
If you want to develop a black person, develop him through farming because it’s in
his blood veins, he can do it with his closed eyes, and it’s in a forgiving sector, it
doesn't matter whether you’re literate or illiterate, do you know computer, you are
computer literate, or you are technologically whatever, it accommodates everybody.
Whether both of you who are working, you speak the same language. It doesn't
matter, I can showcase with my hands, I can even teach even the deaf person doing
gardening and he can do well. That's why I say, it’s the backbone of the world and
I'm happy that even FAO [Food and Agriculture Organization of the United
Nations] is looking at it, United whatever [Nations], they are looking at it. But it's still
a talk show, we need the mentors who will come and work with us, to take us
through and then show us the way. Because you always give us the jargons, according
to the benchmark per square meter you must plant 12. What is 12, to me who didn't go to
school? What is 350 millimetres of compost? You must come with a cup and
demonstrate, I won't forget. You must come with a teaspoon for the fertilizer, one
plant is equal to a tablespoon, then I won't forget. You come with a tablespoon you
come with the polystyrene cup and then you teach me. I can do it. Without any help.
But if you talk all about the jargons of the accounting and whatever, then I will
forget, and I will get bored, and I will hate to see you coming. When I see you, I say,
that man who wants to crack my head.
P4 specified that emerging small-scale farmers that had not had practical agricultural school
education needed development support that can be divided as follows: “training takes 10%,”
“20% must be self-reading,” and, “70% we needed people who would hold our hands.” He
further explains that,
… we need those people who will take us and say, yes, even though your vegetable is
inferior, you can improve it, but I will buy it. That also gives motivation to you that,
oh, it has been bought by umlungu [white person]. Which means ja, I have grown a
good vegetable!
For his own development P4 said that he appreciates constructive criticism as long as what is
being criticised can in some way be overcome within the means of a marginalised small-scale
farmer.
P4 noted that although initiatives like iZindaba Zokudla been helpful in connecting him to other
farmers so that he can fill some of his own knowledge gaps, but long-term he did not believe that
having all the farmers, “in one hall, with different knowledge, [will] help.” He suggested that a
“skills audit” was necessary to create a, “framework whereby we must categorise” the various
participants’ expertise. This way those with knowledge gaps know who to go to in order to fill
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these., and that they can do without having to waste their time collectively listening to
information that they may already know.
P4 noted that his farm is part of the “Green Economy” where he provides produce for,
green consumers… They want to know who is growing their vegetables, where is
their vegetables being grown because they are sick and tired of the labels.
This is clearly an opportunity for small-scale farmers, however P4 also highlighted that he was
aware of deceptive greenwashing practices undertaken by small-scale farmers where,
I can cut the corner, because business is all about meeting profit, I can go and buy at
City Deep35 and put a sticker! But don't say it aloud the supermarkets will come and
send their cops and come and arrest me, and say I am politicising.
P4 made out that this was not uncommon and although not said directly, P4 hinted that such
practises had been undertaken when selling produce at markets by P3 and P5 in his prior
cooperative located at the City of Johannesburg Skills Centre.
A final limitation that P4 noted with regards to training and leadership was that “You train the
people and then they become drivers, and when you say, drive, they say, no [you] drive. But [then]
they blame you that you are not driving well.” This prior experience of training people up and the
prior deceptive sales practices at the cooperative at the City of Johannesburg Skills Centre may
have been some of the factors which led to him leaving the cooperative.
Outcomes - Technological Innovations
P4 was able to describe how he sources knowledge from a diversity of cultures, listing
technologies he had borrowed or adapted for his own use. He also explained how he believes
that many African farmers have not sufficiently developed their farming technology to enable
more productive use of land, and that as urban populations grow,
… if we don't change, with a change of time, using the hand hoe as our technology
which has failed us as the black in the subsistence farming, I am afraid that people
will die.
He was particularly interested in how technology could be used to improve farming in urban
areas where space was limited. However, when asked about his own technological innovations P4
said, “before you could have been given an example, I would have answered, no, we don't have any
technology here.”

35

City Deep is where the Joburg Market is located. It is the largest fresh produce market is Africa and although
there are a few organic certified food producers who sell their, the majority of produce comes from commercial
farming. For more info: http://www.joburgmarket.co.za/
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Integrated Pest Management [Farmer Identified]
P4 explained that he learnt about companion planting from reading books and publications – of
particular relevance he noted Bill Kerr’s column in Farmers’ Weekly and Margaret Roberts’
books:
I have copied what other permaculturalists are doing, like doing the companion
planting, in terms of boosting the growth of another plant and then insect repellent,
that is my… integrated pest management system.

Figure 49 P4's integrated pest management. Photos, Author, 2018.

P4 provided an example of how he undertakes his companion planting process:
I grow onions with any vegetable except the beans… it is two things which I will get
out of that, the onions I will harvest it after six months and then the other product is
protected for that particular period of six months. If it’s a spinach, which I can
harvest from transplant at 60 days, then you get the benefit from day one to day 60.
So, if I have planted this row and then the other row following, then it gets the
protection, instead of me going out and looking at buying some chemicals, which I
think are expensive and are not affordable to us emerging farmers. So, I save on that.
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P4 continues that not only is companion planting “cost-effective,” but it also saves him time: “I
don't wait for a solution that I have to get it from the supermarket… I use whatever I have, at
whatever time.” P4 also said that the fruit trees they have on the site needed spraying, but in the
same companion planting philosophy,
… where spraying is needed [it will be] organic. I would rather use the garlic, and
chillies, and Sunlight liquid soap, just to spray, than to go and get the chemical[s]
which will… at the end of the day, people get sick.
Surprisingly, P4’s perspective is not just about the current protection of his plants, but also the
long-term protection of those working, and spending time in, his farm. All the ingredients used in
P4’s organic fruit spray, except for the Sunlight liquid soap, are grown on site.
Depending on the need P4 changes the recipe he is using to allow pest control of a wide range of
plant pests - from insects, to fungi and mould. A limitation to such a system is the availability of
recipe components year-round, particularly when grown on site.

Figure 50 Activity system model for P4's integrated pest management technology innovation

“Horse and Trailer” [Farmer Identified]
P4 and the other farm workers at the Frail Care Centre were frustrated, “using a wheelbarrow,
which will take me 20 times to take the weeds!” from where they were being picked to the
compost heap.
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Figure 51 P4's “horse and trailer”. Photos, Author, 2018.

P4 explains that a key concept in permaculture is multifunctionality: “In permaculture we believe
that something has to do multiple things.” After finding a broken bed from the Frail Care Centre
they “look[ed] at the thing and just sa[id], can we reuse it?” When faced with the problem of only
being able to move the volume of a wheelbarrow, the decided to cut off the legs of the bed and
then weld the wheels from a broken wheelchair in their place. The large wheels were placed at the
head of the bed, which has a high steel headboard that became an appropriately positioned
pushing handle, and the small pivoting wheels from the wheelchair were placed at the foot of the
bed, to allow for manoeuvrability. They dubbed their creation the, “horse and trailer… We are
the horse pulling it. It is our trailer.” It allows them to, “take a lot of weeds and then we go
compose them… it’s easy, 2 or 3 loads, they save us 20 or 30 or 100 times of the wheelbarrow.”
Once the compost is ready, they then use it again to save time taking compost back to the beds.
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Although not mentioned by P4, the narrow wheelchair wheels must have been difficult to
manoeuvre in loose soil. Wider tyres would have functioned better to remain on top of the soil as
opposed to being dragged through it. However, such a modification would not have been
available to the farmers in terms of the resources at hand.

Figure 52 Activity system model for P4's horse and trailer technology innovation

Water Catchment [Researcher Identified]
P4 explained that,
“When I saw the dam, the very first day I came, it was bushy… [and] not looked
after. They were using it as a dumping place for everything which they don't want.
So, [it] was overlooked at the beginning… I said to the manager, let us revamp the
dam!”
P4’s main reason for repairing the dam was to provide “water catchment,” necessary for the
success of their small-scale farm operation.
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Figure 53 Water catchment upgrade at P4’s food garden. Photos, Author & Oratile Mokgatla, 2018.

The dam stretches almost the full width Frail Care Centre site and is located downhill from the
centre, allowing all the rainwater from the roof and the surrounds to be collected with relative
ease. It is an irregular size, measuring 58 x 32 m at its widest points when full. The dam was in
the process of being rehabilitated by Schäfflers Landscaping at the request of the Frail Care
Centre. P4 described that the intention was to pump water from the dam up to the large
sponsored 10 000 l Jojo tank, in order to use this water for irrigation purposes. P4 also explained
that Schäffler and himself seemed to have compatible visions for the dam:
I found too that he is talking the same language I was talking: catching the water and
then having some fishes… because part of this particular project must be an ecotourism whereby we would like people to come, and those visitors, they must know
that Alexandra is not only the dirty place, it's not the gangsters place, but it has got
positive things happening here.
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The dam is therefore not only for water, but also important for aesthetics and the experience of
the residents and staff of the Frail Care Centre, and other visitors who may come to the site.
The dam was still in development at the time of the interview, with the only identified limitation
to its development being budget. How the irrigation system was going to work from the dam did
not seem particularly resolved in P4’s mind with him wanting a solar pump, but not really
knowing much about the technicalities of whether it would work or where the tank would be
located and how sufficient pressure would be created for irrigating the farm.

Figure 54 Activity system model for P4's water catchment technology innovation

Bio-integrated Permaculture System [Farmer and Researcher Identified]
During the interview I asked P4 if the farm at Frail Care Centre was one big experiment? He
answered:
“Yes… at least, after the finish of this particular design and all the integrated systems,
from the horticultural and landscape system of flowers and everything, and then the
vegetable garden, and then the dam itself and what is the meaning of this… what
crosses my mind is [a] permaculture system. We are having [all these elements]
because it is a bio-integrated system whereby one element helps another.”
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Figure 55 The beginnings of P4’s bio-integrated permaculture system. Photos, Author & Oratile Mokgatla,
2018.

P4 described his understanding and conception of a bio-integrated permaculture system36
through the future cycle of nutrients on the farm site:
“the fishes inside the dam… their poo… becomes the fertilizer to our crops. The
reason I am proposing to get the chickens is that we have got some peach trees here,
we are not eating the peaches and I think almost eight or 10 whereby we were
supposed to be making jam, which… to be used in the kitchen.”

36

Although P4 made no mention of this book, it was the only resource that I found which discussed bio-integrated
permaculture systems: Shawn and Stephanie Jadrnicek (2016) explore the concept of a bio-integrated farm as “a
revolutionary permaculture-based system using greenhouses, ponds, compost piles, aquaponics, chickens…” with
each aspect of the permaculture system performing at least seven different functions.
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In many ways, all the technological innovations described above, the integrated pest
management, the ‘horse and trailer’, the greenhouse and rainwater harvesting, are all part of this
same system. P4 noted that he had received agroecological training, and it is clear from the
systemic approach he has to his farming he consciously engages with and plans for many of the
aspects of the farms bio-integrated permaculture system.
P4 noted that the aquaponic aspect of the dam and the chickens which will both play key roles in
a bio-integrated permaculture system are planned for the future. P4 also highlighted that it is all
good and well to have many aspects of a bio-integrated permaculture system, but in order for
them to work effectively, each of these aspects needs to be managed and utilised efficiently. With
limited resources and time, this can be difficult for small-scale farmers. P4 did however see the
opportunity to better connect other aspects of the farms existing ecology into their developing
permaculture system:
I think I will take some pages from Schäffler's knowledge to incorporate it in the
fruit trees which we have. Because we’ve got some lemons, we’ve got some limes and
we haven't ever eaten these things.

Figure 56 Activity system model for P4's bio-integrated permaculture system technology innovation
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APPENDIX VII
Participant 5

Figure 57 P5’s farm located at a City of Johannesburg Skills Centre. Photo, Author, 2014.

Subject
P5 is a 59-year-old black female. P5 lives nearby to her farm site in a “flat” together with a friend.
She completed her Standard 9 (Grade 11) but did not matriculate. In 2008 P5 undertook training,
sponsored by Nestlé, at the City of Johannesburg Skills Centre to learn how to grow nutritious
food for children at the crèche she was then the principal of. She also completed two courses at
Siyakhana37 through the University of Witwatersrand, the first one on an “Introduction into
Permaculture” and the second on “Advanced Permaculture.” There are some contradictions in
her recollection of when she did these courses, since P5 said she completed them in 2006, but
she also said she only started farming in 2007. P5 also highlighted that,
I also did Plant Production, which was done in 2013 for four years with AgriSETA.
We had to involve the youth to do plant production, then AgriSETA was sponsoring
it because they were giving a stipend for the youth, so that they can participate and
feel good, because they can buy airtime.
P5 has also done other courses through the City of Johannesburg’s Skills Centre in “Coaching
and Mentoring”, “Business Management”, “Food and nutrition”, she concluded by said, “I’ve
been doing a lot of courses!”

37

https://www.siyakhana.org/
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P5’s grandmother who lived with her in her youth,
…was doing this African farming… she was a nurse in Baragwanath, but she loved
farming. When she came from work, she would throw away that white uniform and
start growing… so we were eating well!
P5 started farming in 2007 and has therefore been farming for 12 years. She highlighted that
farming and learning go hand in hand. She explained that,
… when you do farming you learn every day. As I was saying, I was doing it because
I saw my grandmother doing it. But being in that, I learnt that it's not enough. We
have to associate ourselves with AgriSETA, which gives lessons, and Wits [University
of the Witwatersrand] and University of Johannesburg, so that I cannot just do the
farming, but I have to know what type of soil I’m using, the measurement of water,
the measurements of beds, how do I repel the insects, you know? It makes me feel
better because I learn every day. Yes, for me being here it's not only about farming,
but it's also about learning things from other people.
P5 therefore not only benefits financially from being at the City of Johannesburg Skills Centre,
but also through the people that come there bringing with them opportunities for a diversity of
learning.
Objectives
P5 explained that she initially was a principal at a crèche and that it was through its proactive
funders that she became aware that nutritious food was so important for children’s development:
I started by having a crèche whereby I saw children playing in the streets who could
not go to school because their mothers could not afford and then I went to Blue
Ribbon to ask for help. They gave me bread to feed those children. So, in 2008,
Nestlé came on board to say they want principals to give children nutritious food.
Then I was also called to say, there is a lady who looks after children there, maybe
she can be interested. When I heard of this opportunity I came. I was one of the 11
principals who were being trained by Nestlé [at her current farming site]… they said
we have to give children good food, which they said we can learn how to plant and
then we carried from there. Then after a month, the principals from other crèches
realized that they were neglecting the children at the crèches because parents would
complain to say, principals cannot leave our children. Then I had to ask the other
principals and say, guys I don't think I have to go back because I need to give these children food,
and this is what I think can be done.
Although P5 chose to continue farming instead of returning to her crèche, she continued to be
actively involved in providing food for local crèches and those in need, as well as actively
upskilling youth through her farm operation.
P5 equated her becoming a farmer as fateful, and further explains how she continues to support
children and youth in her community:
“I think farming, it's a calling… I see myself as someone who can do something for
her nation. I'm so passionate in farming… I do farming in [my family’s] gardens at
home I don't carry paper bags with spinach going home, I go there and plant for
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them. For me being here, it helps a lot of people… with crèche children where I
come from, I give back to the crèches when I have surplus. I have a crèche here at
Lorentzville where I give them veggies, they have got 300 children. And I have three
other crèches where they have 40 children. So, when I am here… I give those
crèches spinach, when I have spinach, so that the children can eat. They also come
here to learn how to farm. So, I think being here, it makes a difference… I also do
have orphanage homes. I have got two homes. The Ndlovu Home, and the
Emmanuel Home, which have 21 boys who come on Saturday to learn how to do
food for themselves, now that they have a garden at their place. So, being here as a
Skill Development Centre, I think, I love it!”
She is also passionate about helping those less fortunate than herself:
“You know I'm happy when I do farming especially when people like these [referring
to her two visitors during the interview], you can see the underprivileged they come
here to get food, so that makes me happy, and teaching our young people how to
make food for themselves. It makes me happy! Because when I transfer my skills to
them, I feel happy. I feel better every day.”
When asked where her motivation originates, P5 said, “You know when I was a child, I never
saw my father and mother, but I realized that someone [her grandmother] took that initiative to
bring me up, so I must also give back to someone.” It is clear that growing up without parents,
but with the support of her grandmother, has led her to emulate this care for the well-being of
other vulnerable people.
Community
P5 is part of the Region F Farmers’ Forum, which is a platform for “small farmers to share
ideas.” P5 is unaware of how many farmers there are in the region, but when they meet, she said
there are about 20-25 who attend. They do not go to visit each other’s farms, but rather “we
share advice when we have Forums.” P5 also noted another place for inspiration was,
… iZindaba Zokudla with Dr. Naudé Malan. It helps us to have a lot of knowledge
because we met a lot of farmers from different regions… really, we look up to him
from what he started to now that we are gaining a lot of knowledge because the
moment we meet, we are a lot of people and we share the ideas and we learn from
each other.
A particularly inspiring farmer for P5 is P7 because,
… [he] is also doing bee farming, which I want to introduce here because the Bee
Association has donated two boxes for bees because we do have bees at the back
there. To say I am looking up to that one because he can teach me how to harvest
their honey for myself.
Through selling juice at a conference in Braamfontein, P5 connected with the chefs from the
Joburg Culinary [& Pastry] School which is located close to the farm, “they come here and buy
veggies... you know, once you connect with the chefs, they cook every day, then life becomes
better!” P5 also supplies two retailers, the Bryanston Organic Market38 and the Organic

38

https://www.bryanstonorganicmarket.co.za/
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Emporium39 with her produce. A major benefit to P5 and her farm is that it is located at a City of
Johannesburg Skills Centre:
It is a very good advantage for me because the time I worked here to start this
farming; I was not as I am now. I worked here without anything but working hard
with the City of Joburg I manage to buy myself a car to deliver the veggies… Yes, it
improved my life.
During the time I was at the farm to conduct the interview two interactions with the local
community indicated a positive connection between the farm and the local community. The first
interaction was with a concerned neighbour who came into the farm to tell P5 that one of her
chickens was near to the entrance and that they were worried that it would run into the road. The
second was with an old couple who were visibly malnourished and who had come to the farm
asking for food. P5 interrupted the interview by asking, “Can I see them please? These are my
friends.” She then went to add to the farm produce that had been harvested and given to the
couple by one of P5’s employees.
The cooperatives Facebook page highlights that they are, “Endorsed by the Bryanston Natural
and Organic Market PGS [Participatory Guarantee Systems] Group, South Africa (Natural
Assurance) to sell their Products as NATURALLY GROWN.” Such assurance is appreciated by
the local chefs from the Joburg Culinary & Pastry School), the Organic Emporium and the
Bryanston Organic Market where P5 sells her produce. This highlights the value of her farming
operation as a natural and organic producer in the local food system.
Tools
P5 indicated that the farm site she had worked on since 2007 had begun in 2006 by another
cooperative, however by 2007 “they neglected it, [and] there was no one left.” Since 2007 she had
joined P3 to form a cooperative at the site which was a City of Johannesburg Skills Centre
located to the east of the Johannesburg city centre (See, Figure 57). P3 and P5 have conflicting
stories about who first began the cooperative but based on timelines it seems that P3 started the
cooperative and P5 joined her from her creche. P3 and P5 were later joined by P4.
P5 gave her farm size as 500 m2. It is clear this was a mistake with a figure of 5 000 m2 more
likely to have been intended since Google Maps GIS tool estimated the full property size to be
0.930 ha or 9 300 m2 with a productive farm area of 0.709 ha or 7090 m2.
The farm had the following equipment: four 10 000l Jojo tanks (one sponsored by Jojo, one by
GDARD), one 5 000l Jojo rain storage tank, an extensive network of black polypropylene piping
39

https://www.organicemporium.co.za/
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for drip irrigation (sponsored by Jojo) and overhead irrigation (in tunnels) systems (neither
functioning), two beehives (sponsored by the Bee Association, unused), 4x18m gum pole raised
shade net covered area, 80m borehole (sponsored by the City of Johannesburg, drilled but
without pump), ±two hoes, one Lasher garden sheer, ±two forks, ±6 rakes, ±4 spades, ±30 2l
plastic plant pots, seedling trays, multiple standpipes with municipal water, sprinklers, bags of
compost (sponsored by Culterra), one plastic rotomolded composter, large compost heap, ±50
black refuse bags full of grass cutting, two rotomolded composting toilets, 3x3 m cold room with
shelves for produce (sponsored by the City of Johannesburg), collection of plastic and wooden
crates for keeping harvested produce, two 8x30m ploy tunnels (sponsored by the Servest) and
two 6x16m poly tunnels (sponsored by the City of Johannesburg), and a 2x4m tool shed. A 5x5m
office with stainless steel double basin produce washing area, stainless steel work surfaces,
ceramic handwashing basin, juicer, electric kettle, electric hobb, various cooking pots, a fly
catcher, 120l fridge, and a collection of Afristar Foundation posters for making compost, worm
farms, planting trees, social permaculture, companion planting, and herbs and their uses.
In terms of external support, in 2011, the cooperative won a competition organised and funded
by Nestlé: “they gave us R10 000, which the money was used to buy tools to help in the farm.”
In 2013, Jojo sponsored a 10 000 l tank and a drip irrigation system for the farm. The
Department of Agriculture sponsored an additional 10 000 l Jojo tank. More recently the “Bee
Association has donated two boxes for bees.” A borehole was dug by City of Johannesburg in
2017, although it had still had a pump installed to access the water at the time of the interview.
The City of Johannesburg also funded two 6x16 m poly tunnels and a cold room to keep produce
fresh. Servest sponsored an additional two large 8x30 m ploy tunnels for the farm.
When asked how much income the farm generated P5 said, “we can generate at least R5 000 a
week.” When asked how she sold produce to make this amount of income, P5 said, “We do
boxes and we do online selling to people who order boxes then we sell to them.” P5 explained
further that, “I used to make also juices which were being bought online; by then things were
doing very well.” She said there were about 20 people that were part of the Box-a-Veg scheme in
2017. However, when questioned further, the scheme did not seem to still be operational. P5
explained, “No, I think he [her partner who ran the online ordering system] has got a break,
which I don't know why, but I communicate with him to say come back, we have a meeting.” On
further investigation after the interview, the box scheme’s website is no longer operational in
2018. Although P5 did not discuss how much she makes in sales to the Bryanston Organic
Market, the Organic Emporium and the chefs at the Joburg Culinary & Pastry School, one has to
question the R5 000 weekly that P5’s gave as the income figure generated by the farm, since this
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may have been at the peak of online retail in 2017 it may not accurately reflect her current retail
income.
When asked if she was satisfied with the farm’s income P5 said, “I can see I can make more… if
we plant properly, and we have mulch.” P5 highlighted the importance of mulch, “so that the
crops don’t die, even when there is no[t] much rain.” She also noted that the cost of water was a
large drain on their income. However, later in the interview, P5 contradicts this since she said
that the municipal water bill for the site was paid by the, “City of Joburg,” noting that currently
that the majority of water used on the farm for irrigation was municipal water, with only one
5 000 l tank collecting rainwater from the Skills Centre roof. Although the cooperative does not
currently pay for water, P5 did not know how much water they currently used, and she saw this
as a potential friction point with the City of Johannesburg going forward. She acknowledged that
better water management was her main strategy for the sustainability of the farm going forward
and was planning to engage with the City of Johannesburg in order to attempt to fast-track the
installation of the pump for the borehole.
Rules & Regulations
The City of Johannesburg owns the land on which P5 farms. Since 2013, she has been talking to
the City of Johannesburg about getting documentation of her lease, “We haven't got the lease,
but they are promising to give us the leases, but they will start with contracts, then leases.” In 12
years of farming on the State-owned land, and even with a City of Johannesburg Skills Centre
based on the site, the contracts, let alone leases, have still not materialised.
Based on the City of Johannesburg’s Land Use Scheme (2018) and the City of Johannesburg
GeoLIS Zoning Theme (2020) online tool, the land on which P5 farms is owned by the “City of
Johannesburg” and is valued at R0. Despite all the agricultural support P5 has received from the
City, the land is zoned 25 “public open space”, which prohibits both agriculture and urban
agriculture.
Division of Labour
P5 farms fulltime at the site. She does also provide a garden service for other people as a means
to raise additional income for herself. According to P5, there have been three registered
cooperatives working on the site. The first began in 2006 but by 2007 it had dissolved. In 2007,
P5 formed another cooperative, but it was not clear if this was officially registered or if, due to a
request by of the City of Johannesburg Skills Centre manager at the time, she joined the first
failed cooperative to continue its heritage on farming on the site as a means to promote the City
of Johannesburg’s cooperative farming model.
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From the other interviews undertaken during this research project other participants claimed that
the cooperative was in fact the brainchild of P3 who as a social worker, worked closely with the
City of Johannesburg’s Department of Social Development. In 2006, P3 approached them with
the idea of converting what was a disused bowling green into a farm and was granted permission
to do so. At the same time, P5 through her own social work knew P3; she had also approached
the Department of Social Development for a hand-out for her children at her creche. Serendipity
therefore led P5 to join P3 on her new venture and she joined the cooperative in 2007. P4, was
working as a security guard and walked home past the farm as it began to take shape. He was
immediately reminded of his youth in Limpopo where his family grew food for their daily meals,
he then offered his expertise to the two women, also becoming a member of the cooperative. So,
P3, P4 and P5 were all members of the cooperative that initiated and expanded farming on this
site.
There are currently eight people who are officially members in the cooperative; it was not
clarified if both P3 and P4 are included in this total number. When asked how many of the
members farm at the site, P5 laughed as she explained that she is the only active member. In
order to overcome this issue of participation, and hence labour, P5 involves youth in her farm
from some of the other garden sites she works on. She also employs four casual workers from
the money the cooperative makes from selling produce.
P5 also has an extensive network of providers and collaborators through which she accesses
infrastructure (water storage, irrigation, tunnels, cold room, borehole etc.) and services (online
and physical retail), which she would not be able to afford otherwise. This important aspect of
P5’s farming is further explored in her technology innovation outcomes below.
Contradictions and Plans
Although not acknowledged by P5, it is clear from size of her farm and non-participation from
other cooperative members in its operation, a major limitation to her farm operation is labour.
From 2013-2016 P5 was able to get youth who were undertaking Plant Production training
through the AgriSETA to work on her site as part of the training but currently was needing to
employ four casual workers to help with labour needs on the farm. It could be seen that even
with this additional labour the farm was not being utilised to its full potential.
A particular frustration of P5 is that “birds are eating our products but because they don't plant,
they have to eat!” Although an irritation for P5, there was no visual evidence of any effort to
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scare the birds away through the use of scare crows or similar devices and all tunnels were left
open without netting, so even these potentially protected spaces for growing food were not being
utilised optimally.
As mentioned earlier regarding the financial sustainability of the farm, the main plans for P5 were
focused on using methods of farming more suitable for drought conditions:
“my plans are to say we need to change the way we plant and mulch our garden so
that the crops don't die, even when there is not much rain… you know last time we
did have drought.”
In terms of taking better ownership of her water management P5 reiterated that the borehole
pump was still not in place and this was something she was going to push the City of
Johannesburg to complete as soon as possible. Additionally, the extensive drip irrigation system
sponsored and installed by Jojo was pulled to the side or wrapped around the tunnel trusses since
it was no longer functioning. P5 said that,
“our irrigation system as it is now, it needs service… when [Jojo] were sponsoring us,
they had people who were checking the irrigation system but now we don't have
because that sponsorship finished. So, we need to have it serviced all the time.”
However, from its positioning away from the productive land, it is clear that it has not been
serviced for quite a while. When asked if P5 had observed how the system was serviced in the
past, she said that she had not and did not know exactly why it currently was not working
although she suspected it was blocked with soil. The drip irrigation system was originally
connected to the three 10 000 l Jojo tanks which would be relatively easy to upgrade for use with
the borehole. However, with the system no longer functioning, all of the irrigation at the time of
the interview was with municipal water, hoses and sprinklers. Other than the expense of this, as
noted earlier, P5 also noted that this was much more time consuming since, “the drip irrigation,
when it's working, when we plant it becomes easier for us because you just go and switch on and
then it will drip straight to the plant, which becomes easier.”
A final contradiction that P5 noted was that she needed a computer as a means, “to record our
sales and everything, to make our life easier.” All sales are currently recorded in a book that was
constantly carried by P5. However, from observation of the sales that took place during the
interview, even though this analogue method, they are not accurately recorded. I therefore
wonder if any more efficiency and ease of documenting sales would be gained with the use of a
computer.
Outcomes - Technology Innovations
After I provided the definition of technological innovation to P5, she was able to identify how
she adds value to her farm in a way that she considered original. However, when asked to provide
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further examples, P5 moved into a mode of identifying what her needs were, as opposed to what
she had done for the farm. I was able to steer the focus back, but it was clear that active
networking and unashamedly asking for what she needed was an active strategy to encourage
opportunities to gain external technological innovation to the farms benefit - all the equipment
donated to P5’s farm testifies to the success of this strategy.

Value Adding Activities [Farmer Identified]
The City of Johannesburg encouraged P5 to consider how to add value to her farm as a way of
running a more economically sustainable cooperative. Rising to the challenge, P5 developed a
range of activities that did just this, and through the location of the farm as part of a City of
Johannesburg Skills Centre, and in partnership with the City of Johannesburg, started offering
courses to youth and other emerging farmers to follow suit.

Figure 58 P5’s value-adding activities. Photos, Author, 2018.
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When asked to describe the value-add training, P5 explained how she had been trained in
mentoring and coaching:
I’m giving back the knowledge I have to the community and to students and
entrepreneurs especially from GIBS [The University of Pretoria, Gordon Institute of
Business Science] and The Future Space40. They bring young people here, so that I
can share my knowledge with them, so that they can realize that they can do more
with the land… Twice maybe a week they come here with students from Mafikeng,
from Venda…
P5 says that such training is,
… very important because our children need to know that food comes from the soil.
They can make food for themselves. Food doesn't come from the shops. It starts
with them here playing with the soil, then they will send food to the shops. But when
they plant, they eat fresh, they eat locally. They eat something which is fresh every
day. So even if you have a doorstep of a place, you can still plant there and do your
intercropping there and have variety of what you want to eat.
P5’s courses are about teaching youth about food and farming, but they are also offered to
emerging farmers through the Skills Centre. The key focus of the innovation in P5’s training is
that she shows others that farming is not only one dimensional, that value can be gained through
a range of activities on an urban farm. For P5 these include the further processing of produce
such as creating juices, pickling vegetables, and making and bottling chilli sauce all through her
brand Fifi’s Veggie Farmacy. P5 also partnered with online retailers to offer weekly vegetable boxes,
which she was also able to supply her processed produce to. P5 also offered a juicing service at
public events. P5 sold all her produce, both fresh and processed through two physical organic
markets. She also offers paid for tourist experiences at the farm site and has built relationships
with people who, “bring tourists here to come and taste the food, which is grown locally, and I
cook for them and I think that is original.” P5 cooks traditional South African food she makes
from the farm’s produce. The tourists are charged a fee for the experience, and during the lunch
she also sells the farm’s fresh and processed produce. From these examples, an important
reflection on P5’s value adding activities is that they all align with the cooperatives fresh, local
and natural produce brand identity. Additionally, value for P5 is mostly equated to generating
additional income.
During the interview P5 highlighted plans to expand the cooperative’s retail into another
location: “…we want to go [to Maboneng] also, they want us to have our own organic stall there
so that a lot of people can know us.” Having worked with P3, P5 clearly sees the benefit of the
markets activity system. However, many of the value adding activities such as un/planned visits
to the farm and selling at markets or events are also interruptions to core farming activities.

40

I am unable to find any external reference to the existence of this organization.
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Although P5 has begun to make sure such activities make financial sense (like charging for farm
tours for unplanned visitors as P7 has done), with the labour limitations that P5 has, such
activities will ultimately impact her ability to manage her day-to-day farm work and the farms’
productivity as a whole.

Figure 59 Activity system model for P5's value adding activities technology innovation

Networking for Support [Farmer Identified]
The networking for support activity system is parallel to P5’s value adding activity system.
However, of the two, her networking for support hinges much more on her personal network
and personality, as opposed to the farm itself. Throughout the interview P5 identified activities
she pursued that led to her receiving either finances or infrastructure/resources or awards. It was
clear these was not arbitrary but rather strategic actions undertaken to benefit the farm, and
ultimately for P5’s own survival/success.
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Figure 60 Some of the resources from P5’s networking for support. Photos, Author, 2018.

During the discussion on P5’s technological innovations she took the opportunity to explain to
me (a product designer and academic) that they lack ploughing technology: “we have never used
a tractor, remember since we started, we use our hands, but which means if we had to have a
walk behind… I think that technology will make things easier for us.” After I clarified that we
were focusing on what was already in place as opposed to what was needed, P5 explained that
being donated technology, receiving funding and winning competitions was an active strategy to
help them meet their needs:
… when we started there was no tap in there, there was no tap in the middle, even
up there. After winning those competitions we had to put taps so that we can use
hose pipes to water [rather] than using a bucket. And then, when JoJo came on board
to put the drip irrigation, it became more easier again.
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The competition P5 described was in 2007 when her cooperative won R10 000 from Nestlé, and
in 2013 Jojo sponsored two 10 000 l tanks and their extensive drip irrigation system. Other more
recent donations included two bee boxes from the Bee Association and two 8x30 m poly tunnels
from Servest. The location of the farm on a City of Johannesburg Skills Centre also benefited the
farm through the City’s payment of their water bill, two 6x16 m poly tunnels, the drilling of a
borehole, their prefab office, and a walk-in cool room.
The value adding activities (including the value-add courses P5 offers) as discussed above benefit
this activity system because they do not only add direct value to P5’s enterprise, but also provide
significant indirect value through the marketing and exposure of the cooperative across a range
of physical and digital channels. P5 explains that she actively pursues networking opportunities to
benefit the farm: “Yes, I do connect with a lot of people because, besides selling online, I go to
markets where I meet a lot of people.” For example, after selling juice for two days at a
conference in Braamfontein a person at the conference connected P5 with the Joburg Culinary &
Pastry School, which led to her to supply the Chefs who are studying there with fresh produce
from her farm on a continual basis.
A further example networking for support, is the cooperative’s link to Mandela Day. Since the
death of President Nelson Mandela, Mandela Day encourages South Africans to spend 67
minutes of their time on the 18th of July in service to South African society in celebration of his
birthday. P5’s cooperative is advertised as a partner organisation on the Mandela Day website 41,
and through the cooperative’s own Facebook page and various marketing channels of the City of
Johannesburg. The cooperative aligns well with the “food and nutrition” focus area of Nelson
Mandela Day (2020) which aims to “reduce hunger in families through the provision of nutritious
food” and to “eliminate malnutrition and stunting in young children.” The extensive marketing
of Mandela Day indirectly also markets the cooperative (amongst other partner organisations).
However, the cooperative also benefits through the affiliation with a significant amount of free
labour arriving in the form of active citizens giving 67 minutes of their time on the day.
A final example of P5’s networking for support is another source of ‘free’ labour. Through her
networking P5 has begun to collaborate with corporations as part of their Corporate Social
Responsibility (CSR) strategies. She offers to host teams of businesspeople who come through
for a tour of the farm and then a teambuilding exercise where they are provided with seed
sponsored by their company, and plant rows of vegetables for the cooperative. The rows are
41

https://www.mandeladay.com/
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planted with placards identifying the company that sponsored them as well as the vegetable that
has been planted. This enables the corporate teams to return to the site to review their handiwork
and for the cooperative to advertise the opportunity other potential CSR partners. The
cooperative benefits from sponsored seed, the labour and once the produce has fully grown, the
income from their sale.
P5’s networking for support activities hinge on her available time and finances to employ others
to undertake farm work whilst she is engaged. The success of networking activities are directly
linked to P5’s personality and interpersonal skills. Success centres on her ability to firstly connect
with others, secondly to identify an opportunity for the cooperative through the network
connection, and finally convince the person or organisation they represent that there is some
worthwhile value proposition for them in offering something for the cooperative.

Figure 61 Activity system model for P5's networking for support technology innovation
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APPENDIX VIII
Participant 6

Figure 62 Participant P6’s farm located on the outskirts of Soweto. Photo, Author, 2013.

Subject
P6 is a 58-year-old previously disadvantaged ‘Coloured’42 male. His father left when he was 3
years old, his mother “struggled”, passing away when he was 11. His grandmother, who was
originally from Alexandra, then brought him up. P6 currently lives in a suburb on the outskirts of
Johannesburg that was defined for ‘Coloured’ forced relocation by the apartheid government:
… it’s something like two room in the house, dining room, sitting room, kitchen.
The laaitie [son] has got his own place on the side of the yard. Garage, dining room,
kitchen, bedroom, bathroom and there is a[n] extra two rooms in the yard.
The two rooms are rented to boarders as an additional source of income for the family. In total
there are currently 14 people living within the home environment – 8 family members and 6
boarders. P6 does not like so many boarders in their family home, but this is his wife’s main
source of income, so he spends much of his time on his farm – his main source of income. The
house has electricity and water, however as per most of the community this is generally not paid
for,

42

I am very aware of the problematics of such a racial classification and the stereotypes associated with it.
However, for the purposes of this study it is used to help explain P6’s continued marginalization based on
apartheid laws of racial classification and the forced relocation of racial groups in Johannesburg.
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… most of us don't want to pay. If they cut the lights or the water, we go to the main
route we burn down Rea Vaya station. And then, they put the water and the lights
on. That's how it works here in this area.
P6 completed his, “Grade 8, or say Standard 6, years back.” Whilst working in a factory for 11
years P6 did a business course and a multitude of forklift licenses:
All the guys that passed got a certificate, it's those whose failed that didn't get a
certificate, so, I thought, hey, I’d failed! So, I didn't pursue nothing after that.
However, a month or two after taking a package and leaving employment at the factory, he
received all his certificates, which P6 said was unfortunate because, “I would have tried to have
went further.” P6 explained that,
Most skills that I've got here it's self-taught. How can I say? Working with somebody
and then I pick up from him… if I think I know something, I move along.
P6’s skills include car mechanics, plumbing, tiling, carpentry, welding, upholstery, machining and
frame making… “a lot!”
P6’s grandmother (not the one who brought him up) was a farmer in, “Wakkerstroom, they
mostly farmed mielies.” He would go from the home of the grandmother he lived with, to visit
the farm:
There’s where I picked up here a little… plant the mealie there and that, alright
there's chickens there, there is everything. That's where I started to say, no, I must have
animals one day. That's where I picked up that love…
His grandmother owned the plot of land in Wakkerstroom but it was sold a few years ago
without his knowledge. He was disappointed since he had, “…wanted to go and farm there… I
will have farmed with animals there.”
P6 described himself as a “self-taught” farmer, he traced his interest in farming back to his youth:
Since a youngster I was interested in planting and when I came here... some things
you learn yourself, some things I saw on a farm, but I can say mostly I have learnt
here. Actually, starting in the yard, I planted in the yard all these years and that's
where I’ve gained experience.
Judging by the age of his grandchildren in his garden, this would indicate that P6’s had been
farming for about 55 years. In terms of his sufficiency of education, P6 believes that, “most of
the things I figure out myself.” This does not necessarily indicate a sufficiency of education, but
rather an outlook on gaining knowledge in which P6 is actively in control.
Objectives
P6 explained his love for farming as an intrinsic passion to see things grow. He described how
farming was,
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… something that is in me… the planting, watching the plants... I was eight or nine
and I got chicken pox. My auntie had a packet of seeds in the cupboard… curiosity, I
climbed there on and saw that packet of seeds. Went and plant it. And for that two
weeks I couldn't mingle with the children at school. I had to stay at home. And every
day I used to water there and go and watch. When those seeds started coming out, it
got to me. It's been in me since that time… It can't go out of me. That was before I
went to the farms to see my grandparents got a farm and that. Ja, it's just something
that’s in me. I prefer my hobbies.... should I say planting [and] shoe making. While I
was working for Kohler because it that was an eight-hour shift 6:00-14:00 to 14:0022:00. Then I use to plant in the morning or afternoons, do my shoe repairs… after I
have planted or before I plant. That's how I used to be. So, plants has been with me
since the age of eight… The satisfaction of seeing that plant grow.
P6 began farming where his current farm is located by initially,
… catching birds here in this same area. Then I said, nah, let me build myself a garden here
man, the yard is too small! Because, especially with pumpkin vines, they creep all over
the area, so I couldn't actually plant pumpkins… I saw this place isn't being used…
each year I made it a little bigger.
P6 highlighted that he was the first person to farm in the area 8 years ago. There are now four
other farm sites alongside one another. For P6 his farm is his home away from home:
I call it home… I am here most of my life! My wife gives me problems, I am here. [I]
won't go home for two weeks, I’ll sleep here, eat here. Like you see, I'm busy
cooking. If I get home, the food is not up to my liking, I’ll take it, and I come down,
and come and eat my food. Ja, that's what I prefer… Being here in the open. No
stress from women, children and grandchildren. That's what I prefer... Here I am
free. Once I’m in this space I forget about the outside. Sometimes the people offers
me jobs, I say I’ll come, but once I land up here I tend to forget, because once I start
planting or whatever, the outside past this gate, is beyond me. I don't think about it
anymore. And then later on I will say, oh, shit! I forgot this but let them wait. That's how it
is. Once I am here, it’s like home to me.
P6 is fiercely protective of what he has created and reflected on his worry that he cannot leave his
life’s work to just anyone: “I can't give this to any other one that's going to bugger it up!”
On multiple occasions during the interview P6 highlighted that his moto was “anything you can
do, I can do better.” This is a clear reference to the song composed by Irving Berlin for the
Broadway musical Annie Get Your Gun43. P6 (2018) said that,
“I always want to learn, it's a yearning in me. I always want to do better… when I
was young, I’d look at something for 5-10 minutes or until I'm losing interest in it,
but it's packed here [tapping on his head] already. That's the kind of person I am.
Even with tiling, I only helped a guy tile once, after that I'm a tiler myself. And I do
the job quite better than most tilers, believe me!”
When asked why learning to do practical things was such an important aspect of P6’s personality,
he said,

43

https://en.wikipedia.org/wiki/Anything_You_Can_Do_(I_Can_Do_Better)
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I don't know. Anything that I see I tend to store it in my brain. I look at the thing
once and I say, no man, this I can do. I can do it better than that! Like I said, anything you can
do, I can do better. That's what I believe in. I want to be the best … that's my problem.
P6 (2018) proposed that it was possibly just the way he was born:
Just by seeing something, I tell myself, no man, I can't do this. Let me try and do it… if I
do fail, I don't say, aaah, I can't do it. I’ll try again tomorrow and the day after that
until I get it right, that's my belief.
On the opposite side of his passions, when asked what his biggest frustrations were, P6 said,
I don't get frustrated here [at his farm]. Like I tell you, it’s like a different world to
me... here I’m in heaven.
However, in the “outside” world he finds many things frustrating:
Like at home, the nagging. For instance, some people, like this [referring to the man
who had come asking for money], it frustrates me. It angers me. You come and ask
money, but you make a lot more than I do… but you can't look after it... And when
you can't get something right, for instance, you find that I'm doing electrical job, put
the wires and then the box isn't working. Then it's not the wiring, it's not the job that
I did, it's the actual part that I bought that’s not working. After having a couple of
run-arounds and I test that thing, no this thing isn't working. Here’s where my problem comes
from. And another thing, like for instance plumbing, you do the job, after you’re
almost finish, there something else breaks and then you have to restart now from
that side now, again. Things like that, it’s the only frustration that I have.
Community
P6 is not actively connected to any NGOs or other farming organisations and is not one for
seeking out help from others since, “most of the things I figure out myself.” However, he is open
to sharing his ideas and using his skills to help others with their farming issues, as long as it is on
his own terms:
Especially when you ask for help, I’ll help you. That's like [one of his neighbouring
farmers] I normally help him, a lot. Getting logs and that, because he’s one of those
guys, no Oom, I need some logs. And I say, let's go and cut it. After being there half an
hour, Oom, let's leave we've got enough logs. Tomorrow he comes, now, I need logs. I said, no,
I told you the other day, let's cut enough!
P6 said that the community appreciate what he does with the farm, although he did note that if
something was stolen from the farm some of the community would keep quiet about who did it,
“… they will only tell you after a year or two.” As an overall description of the relationship
between P6, his neighbouring farmers and broader community, he said,
We don't bother each other, you want to do what you want, you do. Nobody is here
is gonna bother you, whatever you do. That's how we keep it.
Tools
P6 only farms on a single site that is located about 100m from his home on the edge of the
suburb in which he lives (See, Figure 62). The site was previously a dumping ground and is
located next to a wetland which overlooks large mine tailings - evidence of the extensive mining
that took place on the outskirts of Johannesburg.
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P6 gave his farm size as ±800-1200m2 although he had never thought to measure it accurately
before. Google Maps GIS tool measured the farm area as 0.096 ha or 960m2, closely aligning to
P6’s estimate.
When asked what tools P6 had, he said,
I have everything. I got monkey wrenches, pliers, screwdrivers… almost any kind of
tools… blow torch… saws, crowbars... I got building tools, plumbing tools,
carpentry tools, tiling tools, welding tools... I don't have the machine, the weld[er].
That's the only thing I don't have a welding machine and a grinder, but drill and that,
I got almost everything here. I bought them as I did different jobs. The welding
machine, sold, and the grinder. That I did have, but I sold it. Not one, but a couple
of welding machines. Along the line. That's before I came here. Because you don't
have money, you tend to stress, and then you sell the things that you have to get
some money, that's the only problem there… my tools around here is about ten
grand [R10 000]. Worth about R10 thousand the tools in there because I made sure I
take my money and go buy a tool. I don't want to run around… don't you have this to
borrow me? No, I want my own tools if I wanna work, I wanna work now. I have got
something like four or five of these pliers. Screwdrivers I think about 20… 30
different pliers. Most of the guys here around, borrow me this, borrow me that. That’s the
one thing I don't want... I don't want to borrow tools. I want to have my own tools. I
made sure I got my own tools.
Other infrastructure on the farm includes municipal water (through an illegal connection), hose
pipes, fencing made from old mattress springs, an informal house build for P6 to live in, pots for
cooking over a fire, a covered storage area for tools and farm equipment, old baths used as raised
beds, watering cans, bird cages and traps, seedling trays, animal pens and cages for pigs, geese,
chickens and rabbits, chicken coop and rabbit run built with various building materials, a water
trough for the animals, garden forks, spades, rakes, handheld garden spray nozzles, a bicycle,
multiple reused plastic and metal containers as planters, wheelbarrows, DIY water carrying carts,
small DIY swimming pool for P6’s nephews and nieces, DIY shaded sitting area with table for
±6 people. The farm does not have electricity.
In terms of the income generated from his farming, P6 explained that,
It depends on the time. Should I say, sometimes like last year we had hail that
buggered up everything. So, it sets you something like two months back now, you
have to restart everything. But if it goes nice, I can make up to R1 000 a week.
Sometimes more. Sometimes less. It depends.
The farm itself has limited costs since, there is no other labour, water is provided through an
illegal municipal connection and no rates are paid on the land. Seed, animals and feed are bought
out of the income derived from selling produce. P6 is also keenly aware of resource opportunities
that could benefit him:
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… here's a couch standing. I picked it up. I'm going to sell it now to somebody else.
Things that people take for granted, they dump here by the dumping, I pick it up, I
bring it here, I resell them.
Although he did not know exactly, P6 calculated that he uses about 2 000l of water a week to
irrigate his farm, which at current municipal rates would equate to ±R74 per month.
Rules & Regulations
As of yet, P6’s farming activities have gone under the radar since the farm is located on
government land and he has no permission, in any form, to farm on. Based on the City of
Johannesburg’s Land Use Scheme (2018) and the City of Johannesburg GeoLIS Zoning Theme
(2020) online tool, the land on which P6 farms is listed as ownership “null” with the full land
valued at R6 106 000. The land is zoned 25 “public open space”, which prohibits both agriculture
and urban agriculture.
Division of Labour
P6 lives and works almost fulltime on his farm.
I farm alone, it's better for me… Less stress, less fighting amongst each other, this is
mine, this is that, I need this, share, all that! No, I prefer doing it alone.
P6 said that of the other neighbouring famers, there were two that he would go and help if they
needed it, and only one other farmer who he socialises with daily. P6 did note that there was
someone that helped him when he needed labour, however he was always employed
begrudgingly:
But then it costs me. When he comes here in the morning, hey, isn’t there a beer?
Alright I buy a beer, cigarettes I don't mind by this time, I've drank something like
three beers now. And it costs me money for him and for myself. I might not drink
but I have to buy him now beer. ‘Cause the guys that helps you they forever babelas
[hung over]!
Contradictions and Plans
The main plans P6 has for his farm are to make it more comfortable:
I need to make a nice place here for the children for the swimming pool. Here some
benches done with some overhead shading. A couple of more trees. That's what I
want.
P6 would like to change how he currently waters by hand, to a system of pipes buried below the
ground:
I want to do ground watering… put pipes in, should I say, half a pipe, cut them holes
in it, close off that side, so I fill up there, so that water goes straight into the ground,
in a little trench, not on top. But that trench, it should be ground level pipe,
underneath it's in the soil. So, that's gonna save me a lot of time and water as well.
So, I just… put the hose in there and let it fill up that piping. Put it off and then I
know that water goes straight in the ground, so, if the sun does come out, it can't get
to the water that quickly because the water is underneath.
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The reason he has not implemented this irrigation system is that for him, without any tenure,
such an undertaking is too much of a risk:
… that's gonna cost me a lot of money, which I don't want to invest in this place.
Even… a bag of cement, I didn't want to invest anything in this place. If the
government says go, then I take my things and I go… whatever I can. Ja, and that
was my belief all these years… I would invest the lot in this place. Then I know it's
my place I can invest in it. But right now, it's not mine, so I can't invest. I think I
have invested say a couple of bags of cement, a couple of packets of seeds and my
knowledge in here. Otherwise, I don't wanna invest anything more.
P6 also said that he was having issues with pests on his chilli and pepper bushes and believed that
if he built a moveable chicken run, this would help to solve the problem, however, again he say
this as too big as risk:
“I don't want to invest in that, I could buy some... round bar… build like cages that
you can just pull out of the ground, push it in there next door. So, if they say, eh, move
here, I don't have to start now, what do I do with that thing? I can't pack it at home. It's
too big and now that I've made it, I have to sell it as scrap or that. All my money
down the drain.”
With regards to broader contradictions, during the interview someone from the community came
up to P6 and asked if he could lend him money. P6 graciously declined and then explained,
That guy gets up to 4-5 jobs a day cutting people's grasses. R80, R150. The first
person that he starts at, he says, aaah, give me a deposit. Give me R40. R40, two beers.
While he’s cutting grass, he’s drinking a beer. Second house, third house… at the end
of the day when he’s finished at last, he’s got something like R70 in his pocket and he
did something like R700 worth of work. R500 say R630 he’s drunk for the day, now
you can't waste like that. That’s when you got no responsibility, like him. You tend to
waste everything. I do have, but I won't give him. I can't support your dirty habit.
You have to support your own dirty habit. That's my belief.
Outcomes - Technological Innovations
P6 clearly articulates his considered process of technology innovation:
[I] sit and think what is the best way to go about it? I have to do this, how am I going to do
this? Ja, sit... think. It’s a lot of thinking involved. Sometimes it can take you a day,
sometimes a week. Sometimes in a couple of seconds then you have an answer.
Reading is a source of gathering new knowledge, “But most things comes... how can I say…
Naturally out of me.” When things go wrong, “you have to retrace your steps.”

Dhania [Farmer Identified]
P6 has identified Dhania (the Indian term for Coriandrum sativum, which is also called Coriander
(UK), Cilantro (Spanish/US) or Chinese Parsley44) as one of his major crops since it is an
important ingredient in the diet of immigrants that have moved into his suburb, and he has
found an opportunity to grow and sell it since other farmers are not doing so. He sells both the

44

https://en.wikipedia.org/wiki/Coriander
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fresh leaves and the dried seeds of the plant to shops who sell it to their customers for their
cooking.

Figure 63 P5’s Dhania seedlings and plants. Photos, Author & Oratile Mokgatla, 2018.

According to P6, other farmers do not grow Dania like him: “I’ve got certain times to plant it
and how much to plant… for instance if a plant breaks soil I have to replant, that's how it works,
so I have got a continuous crop of coriander.” He has carefully considered how to keep this
supply constant:
“when season starts September, it takes something like 14 days to germinate, to break
the soil. Right now, it's something like 8 days. So that’s [the] things I have to watch,
you see? Every time my dhania breaks the soil I have to plant again, and I have to
know exactly because I have now got people that I'm selling to. So, I need to know
how much to plant for them. So, for instance I used to do one bed every second
week, now I'm doing something like three.”
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He currently sells to “a couple of shops that sells veg,” so has a consistent market for the dhania
he grows.
Dhania cannot be grown all year round, so P6 has diversified into a range of animals and crops in
order to receive a consistent income.

Figure 64 Activity system model for P6's dhania technology innovation

Mattress Spring Fencing [Researcher Identified]
P6 used an ingenious fence around the perimeter of his farm:
[when] you use a normal fencing, the people come they cut it. Now with this kind of
things [bed springs] you can't cut it because you would have to have a bolt cutter or
something to cut through it. So, it's a strong fence. It's a better fence than the normal
fence. Beside now palisades and that, which we can't afford.
Originally the need for a fence was,
… for security… Nowadays it's just to keep animals and children out… because
mostly that runs amok is the children… and the druggies. Drug addicts. They steal,
and they go and sell.
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Figure 65 P6’s mattress spring fences. Photos, Author & Oratile Mokgatla, 2018.

Although the mattress springs are also collected by scrap metal collectors, “normally we get to
them before they get to the mattresses.” P6 gets them from the local dump site and takes off the
cloth to use the inner as “a strong fence.” P6 said,
I mean if this garden is open, they’ll try and get inside this side, so if there’s fencing,
[and] your fencing is good, you can't come from outside or from that garden into
your garden.
Since he began making his fences in this way, all the neighbouring farmers have also used the
same material for their fencing as well.
P6 noted, that over time,
… you do have weak spots along the line as the years go, because I haven't fixed this
fence down there for something like seven years. So, I need to redo it. So, what
happens the poles rot at the bottom and people tend to push when they go in, like
they did to [an adjacent farmer] now. What was it? Last week. Ja, last week two old
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ladies that’s picking this plant, spinach and chomolia, they came, and they pushed
against the fence, and the fence went flat, and got over it, and went and picked. He is
still looking for them as I’m speaking now.

Figure 66 Activity system model for P6's mattress spring fence technology innovation

Soil Rehabilitation [Researcher Identified]
When P6 started farming on his current farm site it was an old dumping ground for the local
community, with little to no useable soil. As all farmers know, good soil is a key ingredient to
successful farming, so P6 developed with a few ingenious strategies in order to overcome his soil
quality issues.
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Figure 67 P6’s soil rehabilitation. Photos, Author & Oratile Mokgatla, 2018.

P6’s strategy consisted of three aspects, getting something to enable him to farm immediately to
then allow him time to clean the dump site, and finally, to rehabilitate and improve the soil
quality. He did this by firstly, sourcing old, discarded bathtubs from around the community and
local scrap yards and bringing them to his farm site. He then filled these with better quality soil
from where the soil was not so contaminated with waste, in order to initially start growing crops.
Secondly, he dug down and cleared the layers of garbage, removing everything that should not
have been there. With limited refuse removal in the suburb, which caused the dumping in the
first place, P6 just shifted the garbage he filtered from the soil to another open piece of land away
from where he wanted to farm. Finally, he began actively composting. Initially, this began with
organic waste from his home, which he would bring down to the farm on his DIY water carts to
compost (see below). And then, as the farm became more productive, the compost was mostly
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constituted from the growing amount of organic waste from the farm itself, together with animal
waste from his growing collection of small stock.
Even though his soil is now greatly improved, the baths are still used as nurseries for seedlings
before being planted out into the rehabilitated soil.
Much of the transformation of the soil has already taken place. P6 is now using his composting
to maintain and improve his rehabilitated soil.

Figure 68 Activity system model for P6's soil rehabilitation technology innovation

Access to Water [Researcher Identified]
When P6 started farming on the site there was no access to water, which he also knew was a key
ingredient to make a success of farming.
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Figure 69 P6’s technological efforts to access to water. Photos, Author, 2014 & 2018.

The first thing that P6 attempted was to dig a well at the back of the site adjacent to the wetland
(Figure 60, top left). However, after digging a 2-3 meter well down to meet the ground water
level of the wetland, P6 considered that, “people wouldn't drink that water,” and he therefore,
“wouldn't use the crops from that water,” either. He therefore resorted to rather bringing
municipal water from his home every day:
… it was a mission because I had to use two box cars that I made. [Figure 60,
bottom left]. The one carries the water… say 100 litres and the other one 40 litres.
So, it was a mission, up and down the whole day. To get the place watered you had
to go home say about 4 to 6 times!
This repetitive process became the norm for P6 until a better opportunity presented itself:
One day this tractor was scraping here and then it knocked off the top of a valve,
and then we opened up there, saw this is an old valve of a fire brigade. They built
one there across cross the road. So, we made a couple of… how can I say… fitments
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that fits on there and from there we open up the valve, now then the water was
running. Then we laid pipes to that garden, from that garden right down to [the last
farmer’s] garden.
P6 used his plumbing expertise to look at what size pipes and adaptors were required and went to
the hardware to get all the correct fittings and pipes. As more farmers started to farm on sites
neighbouring P6, he helped connect them to the same fire hydrant municipal water supply.
Currently the hydrant is covered with soil and has grass growing over it to so that nobody is
aware of the illegal water connection, “But we know exactly where it is!”
Currently the illegal water connection works perfectly for all the farmers, providing them all with
free access to clean water. However, should the City of Johannesburg find out about the illegal
connection, the chances are that at least they would lose their clean and free water source, and at
worst they could be fined for the illegal use of the fire hydrant water. Since P6 does not have
tenure of the land he farms, the illegal water connection and the risks associated with it, make the
most sense for P6’s farming enterprise.

Figure 70 Activity system model for P6's access to water technology innovations

Wild Bird Trapping [Researcher Identified]
P6 says trapping birds for him is both a “hobby” and “a way of making money.” P6 learnt to trap
birds whilst watching a friend do it. When he was working at the factory in the past, there was a
personal incident involving the police and a hearing, which eventually led to him being fired from
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his work. Trapping birds became something to bide his time in the midst of this disciplinary
process:
… while waiting for the hearing I got myself some cages and a bird. Sat here in the
veld every day and caught myself some birds.
The activity of catching birds next to the wetland, which was a good source of wild birds,
ultimately led him to think, “let me build myself a garden here man, the yard is too small!”

Figure 71 P6's wild bird trap. Photos, Author, 2018.

P6 has devised what he calls a “trap cage”,
… it's got two or four traps on the sides. You put a bird in the middle. So, any bird
that comes there, he sees there is food, it jumps in and it closes up.
The loose cage that houses the existing bird placed in the middle of the trap is included so that
the other birds are deceived into thinking it is a safe space to get food. The birds that are caught
are all wild and are caught as “pets” or for “swapping”. The birds that are caught are small birds,
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which P6 describes as a range of, “rooibekkies, granites, dikkoppe, shells, peach canaries… birds like
that.” Birds are chosen based on their colourful plumage and melodic birdsong:
Especially amongst the Coloureds you’ll find every… should I say ten households
got a peach canary. Ja, we like to keep those birds.
The prices for the birds vary,
It depends on how the bird sings. Normally I would sell those that I'm catching now
for something like R30 a bird. But if you are friend, I will give it to you for say R10 a
bird… Sometimes you can earn... something like R150 for a bird, it depends how it
sings, especially with the peach canaries. Other people tend to use the peach canary
cock and pair it up with a canary… then they get a mule or hybrid out of it. So, that's
how the people buys these birds, they pair them up with tame birds.
When asked if he breeds the birds as well, P6 answered:
I actually wanted to breed with canaries, but oh shit, it's expensive! I actually built a
place to breed with them and the wife nagged me, we need people that needs space… needs
space. Something like three years, then I eventually gave in, I said, take that place.
Because there’s a lot of money in canaries… believe me. I had a friend here in West
Rand, he had something like 50 to 100 breeding pairs, that guy makes up to R10-20
000 every month!
Ultimately it is against the law to catch wild birds45, however as per many of P6’s activities, where
he sees an opportunity, he weighs up the risks, and takes the chance.

Figure 72 Activity system model for P6's wild bird trapping technology innovation

45

https://www.birdlife.org/worldwide/policy/wild-bird-trade-and-cites
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APPENDIX VIII
Participant 7

Figure 73 P7's farm located to the South of Johannesburg. Photo, Author, 2018.

Subject
P7 is a 35-year-old black Kenyan male, who has been living in South Africa for 17 years. He lives
on a small plot on the outskirts of Johannesburg in a typical reconstruction and development
(RDP) home. He lives with a female partner and currently has no children.
P7 was taught agriculture from Primary School in Kenya. He also went on to select it as one of
his choice subjects in High School from Form 1-4, here he had to undertake tasks such as raising
a rat and a day-old chick and grow his own beans and maize in a 9m 2 plot. He went to boarding
school, “So, that's why you have to grow your own things in school… And that was a good
environment because now you had maximum concentration…” During his time at school P7
also convinced the principal of the school to allow him to reconstitute the “Young Farmers
Club”, which had been previously banned at the school due to the bad behaviour of students at
an agricultural show. In the year the club was reconstituted P7 was awarded the “the best student
of all the schools.”
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After finishing High School P7 applied for a bursary to go and study in the United States of
America, “funny enough [I] went and started nursing.” Shortly after starting, something
happened in his family and there was a challenge to pay school fees (it was not clear if these were
P7’s or a family member’s school fees back home), but more importantly,
… my mind is not there completely. My mind is into farming. I have worked hard so
much, I've got all this knowledge and then I must go and waste my energy in the
patient's room and all those things. No. So, sometimes the body wants to do
something, the heart says no.
He returned to Kenya where he started studying Agriculture Engineering at University but
dropped out after 3 years because he could not pay the fees. He then studied Crop and Animal
Production, which he also dropped out of due to “fees and other challenges.” Following that, he
did an IT course and worked with computers, whilst at the same time participating in a research
association of farmers:
The university gives you technology. They give scientific stuff. And then you
combine it with the tradition[al] knowledge.
P7 finally decided he wanted to go and study agriculture somewhere else,
… you know there's that thing that overseas, the grass is greener on the other side.
So, [I] talk to a lot of people who say South Africa is nice… I ended up [here]
because of those curiosity to explore what lies beyond me… When I came then it's
not that heaven that you expect.
P7 has attended other relevant farming courses, however he is selective of the ones he attends,
“… because the people who will be teaching you, they know nothing.” The last one he attended
was focused on Leadership and Agroecology,
…what helped me a lot is Leadership. For you to be a good farmer you need some
skills, some behaviours, some characters. Rediscovering yourself.
P7’s entire family were farmers - “all of them!” He described how,
We are from a generation of farmers… I didn't grow up in the rural areas and the
farm per se. We grew up in the city. School in the city. So, in the holidays…
December you close the schools that’s when you go to the rural areas to farm. But in
the inner city as well, wherever you used to stay, say in the flats up there… there was
a space [to farm]. So, at the age of like grade one, we used to prepare that place.
Grow some kales, spinach… my family is the network. So, that's what describes me
to what I am now… They were farmers.
P7’s family farmed “livestock, chicken, goats, everything,” they also commercially farmed “tea,
coffee, pyrethrum and bananas.”
P7 used to spend his three-week holidays on his grandparents’ farm, but even in the city he
would find ways to grow food. Many of his friends were not interested in such activities, so they
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used to call him a “farmer.” Based on his family’s farming history and his engagement with the
activity, P7 considers himself a farmer from birth (35 years ago). P7 considers himself welleducated about farming, this is reflected in the way he is selective of any farming course he will
attend due to many instructors knowing less than him. However, as indicated above, he also
highlighted how important it was for himself to meet with and learn from other local smallholder
farmers, to find new “ammunition on my small ecosystem.”
Objectives
One of the earliest memories of P7 making an enterprise out of farming was whilst at high school
when he convinced the principle to reconstitute the Young Farmers Club. Its members each paid
a small sum of money to “buy plastic [plant] bags… then we got soil… to start propagating
trees.” At the end of the year all their parents came to the school to buy the trees - a clever
business model resulting in 10% of sales going to the club and the majority of profits coming
back to the club members. This experience also enabled him to attend an agricultural show,
where he was exposed to some of the great successes of local farmers, “This pumpkin is 10 kg…
you see the best spinach from the whole country.” At that time, he felt he had access to, “all the
knowledge in the world” and that the event became “the foundation” for his future in farming.
His foundational experience at the Young Farmers’ Club also included its expansion into a range
of “associations” or sub-groups of the club focused on bees, chicken, and geese. An additional
influential event as a direct result of him winning the award as best student at the agricultural
show, was that he went on a trip to Egypt to visit the National Transboundary Environmental
Action Project (NTEAP)46. This helped him to better understand the importance of sustainable
land use.
When P7 arrived in South Africa in 2001 he wanted to farm, but as an immigrant didn’t have the
right network to find land, so ended up working in IT for almost 7 years. Only in 2008 did he
find a place to live that allowed him to farm, but even at that time,
I didn't even know where to purchase the seeds. That's how bad the system is… My
neighbour the grandmother has plant spinach, so I asked her she steal for me four
seedlings because there were seedlings there. From four seedling that’s where I got
this.
P7 highlighted that one of his biggest difficulties in trying to start farming in South Africa was
that,
I didn't have the right network of people who knew about agric[ulture] and what
goes beneath. It’s only white people or those people who are like migrant and you
will never find them… those that are working on this. So, for me things they took a
long time before they could fall in one place… I can’t recall and say, it's this and this
46

https://www.thegef.org/project/nile-transboundary-environmental-action-project-nteap-phase-ii
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and this and this, but for me it was more of a miracle for me to end up into this
farming… Then I had to change the system.
A clear motivation from the description of how P7 started farming in South Africa, is that he
wanted “to change the system.” He wanted to make it easier for other farmers to begin farming
and be successful at it. When further explaining his underlying motivations for farming, P7 said,
For me it's all about humanity. Humanity… supersedes anything. I can say, I am
passionate. It's a hobby. But if I don't have a humanity in me that hobby is useless…
I'm telling you that spinach by the entrance there [pointing to the entrance of his
house], someone can come and harvest because I have no problem. That is for them.
Whatever is here is mine. That's why I'm telling you if people want to buy seedlings,
they are short of money we can negotiate. We don't have a price tag that if you are
short of 10 cents, we can't give you. So, for us it’s all about creating a difference...
you know there’s always a misunderstanding that people want to change people's
mindset. I can't change people's mindset. I can only facilitate you changing your
mindset. I can help be a bridge for you to change your mindset by motivating you
and showing you a different side of what you are not used to seeing. That's the
bottom line. So, for me it's all about giving back to the community. Improving
people's lives. At the same time, I’m improving myself. Ja, I can't be improving
people's lives if I'm not improving myself. So, it's like a give and take situation. We all
benefit equally because if my consumers are benefiting, are improving their he[alth]...
they wouldn't benefit alone and leave me behind. They will also want to pull me up.
If I'm going up... which means my people are supporting me, they are also coming up
with me. So, it’s that type of relationship. Symbiotic relationship. A mutual benefit…
It's all about giving people and us also getting something back at the end of the day.
P7 has a philosophy of taking what he has and making the most of it:
… that geese that I show you [referring to a goose with a deformed leg], it's disabled.
The rules of the game are, it must not be that disabled, because survival for the
fittest. But, if it is punching above its weight to survive, why not? We got space, we
got the extra knowledge that people don't have, and thank God we are alive. Let's
live fullest to the abilities of our lives.
But, in making the most of what he has, P7 also believes is feeling out his own path along the
way:
… for me according to the design of my things, people will always say that I've got a
calendar of what I'm planting every season, I don't believe in those things. When you’ve got
a calendar that this time I will be planting this, this, this, you’re going to tell yourself
the whole year. What if by that time you planting tomatoes, there is too much
demand? And we talk about early planting. So, if you will wait until that time then
August, I must plant this... for me I will go with what I think is working for me for
my own environment, and not like, whatever people are doing I must follow. No, no,
no. Sometimes you must be unique from the rest. That's why I say, be the best from the
rest. Just go with my own flow.
This extends to how he engages with government:
I am a one man who believes in three things: I believe in working with government
on a common cause; working against government on things like GMOs [Genetically
Modified Organisms] these you know… power and corruption and all those things…
and working beyond government now. Government cannot always meet your needs
and your wishes. So, I must punch above my waist and go that extra mile. So, this
[pointing to his farm] is me going beyond government.
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Finding his own way also plays out in a passion for “new initiatives,” many of which are
evidenced in the technological innovations that P7 has engaged in (explored at the end of this
case study).
For P7, “…agriculture is the only way,” particularly as a means to engage with many South
African social ills:
I usually tell people that, for you to motivate someone who is smoking drugs to leave drugs, show
him the positive side of whatever you want to sell him. Hence, I'm saying to them that farming
is a drug that you can sell to someone who is hopeless… The black person doesn’t
invest in his health. We just eat because, I’m hungry, I must fill this space. So, the
moment you take people to see that whatever you are eating is a reflection of your
health. You are what you eat… if I am not healthy, whatever I am eating is what is
responsible for this.
Farming as an activity is something that satisfies P7 from the initial act of planting a seed to the
final result of someone appreciating what he has grown:
What satisfies me is to plant something, plant a seed, seed geminate and now you see
returns now! Or whatever I'm doing… you put the input in, then you see the output.
And it's both ways in terms of a harvest, produce or money. It satisfies me. And
seeing the environment that I'm in, is green. And seeing people like you coming...
you leave all the way from the suburbs there of the schools, drive all the way to [a
suburb on the outskirts of Johannesburg] to this humble place, there are many
farmers around here, it gives me that question, why me? Why not others? So, it's fulfilling
when you see such small things that you take for granted, that people are able to
leave their own comfort zones, to come and appreciate whatever you are doing. And
I appreciation someone telling you, you are doing good. It's fulfilling. That’s what keep
us going.
Community
P7 highlighted that he is always open to learn from and connect to others, and used this as a
strategy to see what other farmers were doing where he lived:
I see a [farmer], then I approach him and say, hey, good job, well done! A very good
job! I don’t know anything about farming, you mind like telling me how started and
all this?
The benefit of such engagement is that,
…when you go to these old [smallholder] farmers they’ve got this small space, they
say, no, we are not doing for selling, we are just doing for our own. But what is inspiring from
them is when you see those different crops together. They will tell you, this one is to
repel this pest, I don't use fertilizer, I don't use those things. The small, small knowledge that
they give you it comes to be like my ammunition on my small ecosystem.
He clearly admits that did this as a way to “be curious” and to “drain… ideas.”
As his farming expertise has become better known in the community through his homestead
farm and the workshops he gives, the tide has turned. P7 now finds people asking him to be their
mentor or offering to work for free on his farm to learn directly from him, jokingly P7 said,
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“Unfortunately, I’m told I am a motivation to others!” He is aware that these new mentees are
using his own strategy of “drain[ing]… ideas” back on himself. Understanding the need for
marginalised farmers to source appropriate knowledge, he has a passion for giving back his
agricultural knowledge to his community:
I get farmers around, I organise workshops, like next week on Tuesday and
Wednesday I am having a workshop for two days. They are not paying anything. It’s
just me providing them mahala [for free]… black people believe in what we can see
first with your naked eyes. So… at the moment I give them a bit of what I am
capable of giving them… part of me is giving back to the community.
A significant part of P7s income is derived from offering workshops or participating as a speaker
at events. He is also an active Facebook user, with almost 500 “friends” the majority of whom
undertake activities linked to the local food system. He also actively participates in a range of
local agricultural Facebook groups.
It is clear from the points above that P7 is aware of the complex interrelations of giving and
receiving knowledge in the local community and broader networks he is part of.
As noted earlier, through word-of-mouth, P7 has become known as a knowledgeable smallholder
famer in his community resulting in local emerging farmers approaching him for his mentorship.
Furthermore, he regularly hosts training sessions on his farm for the community which has a
twofold benefit, firstly, it has helped expand the spread of his farming knowledge, but particularly
as a foreigner, it has brought him closer to the community he lives in:
“The buy-in is big. If today… I was to ask this gentleman to take off this one and
make for me a carpet to walk on, he will do it! The buy-in is there. The respect is
unbelievable. Nobody will say what you are coming from... what are you doing? No,
no, no, no. If I was just to… say, jump! They will say how high? …the relationship is
superb! Superb! Because, for me... that's why I say there's no better place you could
ask for, than this. It is just unbelievable.”
During the time it took to undertake the interview P7 had two visitors, one from the local
community and one from a large cooperative that had driven all morning to see him. Farmers’
coming to seek P7’s advice also clearly concur with his own sentiments about his value to the
farming community at large.
Tools
P7 independently farms at his homestead farm (See, Figure 73) and one another site near to the
suburb in which he lives in partnership with another farmer. Other than the mention of the
second site and its size, no mention was made of who the other farmer was, or of the activities
that took place on this additional farm site.
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P7’s homestead farm is 2 500m2 or a quarter Hectare. Google Maps GIS tool measured the
current productive farm area as 0,170 ha or 1700m2, with a significant portion of the land
extending into overgrown indigenous bush and boulders. The other piece of land he is
collaboratively farming on nearby is between a quarter and half a Hectare (2 500-5 000m2).
P7’s homestead farm consists of the following: a pigsty with 4 pigs and 4 piglets, two beehives
(one donated by Beegin), enclosure with ±6 pigeons, old baths used for composting, multiple
sets of cages and enclosures for range of free-range animals including ±2 geese, ±3 rabbits, ±20
chickens, ±14 ducks and one turkey, extensive collection of trees in plastic bags, multiple planted
fruit trees, a nursery covered with shade netting (donated by Bryanston Organic Market), multiple
seedling trays and seedlings, and an extensive range of herbs and edible plants in plastic bags or
plastic pots. Tools include seedling trays, drip irrigation piping (unused), watering cans,
sprinklers, pickaxe, fork, spade, steel and rubber rakes.
P7 generates income from his consulting services,
“they pay R1 600 per day it's like 4-5 hours minus my transport. So, transport is like
R3,50 per kilometre, to and from per day. So, you are looking at like R1 800 per
day.”
The week prior to the interview he had consulted twice, and the next week he was going to also
consult twice. He also runs community workshops where he charges R500 per participant for 2-3
days. He does not take more than 20 learners, so gets about “R7 000-R10 000 for those,”
excluding what he has to pay for catering and venue hire. P7 noted that lately he has been getting
most venues and catering sponsored, which allowed him to reduce the cost for the participants.
P7 also makes money through visitors to his homestead farm. The rate he charges “depends, but
not less than R500… you take photos R500.” He was adamant that visitors take up “your time”
so he needed to charge them to visit:
“In fact, it supposed to be R1 000 but it depends on who you get, you must think of
the less fortunate, the haves and the have nots, and then sometimes some people will
say, [P7] hey, come to my farm, I want you to come and help design it. So, you will charge him
according to his level of economy or class.”
In terms of produce from the farm, P7 sells his chicken at R130 each. He also sells plants from
his nursery. At the time of the interview he had over 200 bagged trees, which would sell from
between R50-100 each. These he keeps as a resilience strategy for times of need,
“I'm… not thinking I should sell them because I know if I want buyers, I can get
them buy at any time, but now it’s just to keep it. Just for the right moment.”
What he does sell a lot of are herbs, particularly at the community workshops he hosts at his
homestead farm.
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“Sometimes I get orders from other church, you know this network, so not
necessarily like me growing sometimes, but I know my farmers who got stuff. I go
fetch it, satisfying my customer… because business is all about supply and demand if
you cannot be able to meet the needs of your client, they will run away. If you don’t
have it, make a plan B for them. So, they know they can always rely on and trust
you.”
At the time of the interview P7 was expanding his nursery to extend sales and had also received
limited donations towards his nursery venture, which included, shade netting, and a few pots and
seedling trays.
P7 used ±1 000 litres of water per week, which is municipal water, but because of where his
smallholding is located, with the majority of the local community unemployed, homeowners
receive one “subsidized” municipal bill per month which covers rates, electricity and water. Since
there are no meters to measure water or electricity usage, it is averaged for the township
residence, and hence he benefits since he uses a significant amount of water. However, P7 did
note that a suburb adjacent to his has recently been metered and residence are now paying for
their individual use of water and electricity, and he expects that his suburb will be upgraded soon,
so “must always… make hay while the sun still shines!”
In summary, from all the sources of income and costs of running the farm that P7 discussed, at a
minimum he is earning R10 000 a month, which could be extend up to R20 000 in a good month.
Rules & Regulations
P7 owns and has the title deed for the plot he farms on in the outskirts of Johannesburg. The
following was found based on the City of Johannesburg’s Land Use Scheme (2018) and the City
of Johannesburg GeoLIS Zoning Theme (2020) online tool. Although P7 says he has the title
deeds to his property the land on which his house is located and he farms is listed as owned by
the “City of Johannesburg Metropolitan Municipality” and is valued at R42 000. The property is
zoned as 3 “residential 3” with his farming extending into zone 25 “public open space” both of
which prohibit agriculture and urban agriculture.
Division of Labour
P7 considers himself a fulltime farmer, but this also includes the time he uses for consulting and
training other farmers. At his homestead farm P7 is the only farmer, on the other site near to
where he lives, he farms with another person.
P7 has a perception that much of his participation with others has not been to his personal
benefit, he is therefore careful in working with others. At the time of the interview, he had no
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other people employed at his farm other than those that are themselves paying (either monetarily
or through their labour) for his mentorship.
Contradictions and Plans
P7 clearly noted on multiple occasions in the interview his frustration with connecting to the
right people. When trying to start farming in South Africa he said that,
I didn't have the right network of people who knew about agric[ulture] and what
goes beneath. It’s only white people or those people who are like migrant and you
will never find them… those that are working on this, you know. So, for me things
they took a long time before they could fall in one place.
Although it would be expected that a new immigrant would struggle to find suitable human
capital, even after being in South Africa for 17 years, he continued to describe what he perceived
as a withholding of information from those in the know, particularly those in positions of power,
and in the South African context, many of these being white individuals. On one training course
he participated in, he requested information from the organisers regarding their source for
seedling trays.
People will take you like you are an empty drum. You know, an empty drum will
always make noise. So, they never took us serious[ly]. I kept on following, during
lunchtime I would say, guys, how much are seedling trays? They would say, go to the internet.
[I said,] We don't buy things online… and online they are expensive. I kept…I kept…I
kept… nagging… nagging… nagging, they didn't. Come the day of the graduation
that's when they [gave us] 10 trays each. I said, I didn't want the trays. I wanted where to
buy them. Can we give you money to go and buy for us, or just give us the address? That's what we
need… Then I was so bitter. That time I was so bitter, I said if you are able to get these
seedlings this time, what was stopping you from giving us this information by then? We would have
made our own Plan B. Then, we could have just gone there and bought them.
The frustration of getting support extends to government, who “never did anything for me.” As
an example, P7 highlighted that an official from the Department of Agriculture had come to take
photos of what he was doing so that she could “bask in my glory” with her boss. She gave him
some seeds, which from his experience in agriculture, he knew were poor quality. Further
frustration extended to private organisations who are actively involved in changing local food
systems. P7 noted that when he launched his nursery through various farmers networks, “not
even one person went and took even five cents from their pocket to donate.” Later in the
interview, P7 did acknowledge that he received a few pots, seedling trays and some shade netting
for the launch of the nursery. However, although physical donations would not be turned down,
the frustration seemed to stem from the fact that cash would far more easily enable him to
purchase exactly what he needed. P7 continued his criticism of the support he had received from
another prominent food activist organisation who had recently invited him to participate in a
workshop on the seed bill.
they book us nice hotels. We sleep there, expensive hotel for R2 000 a night. Buffet
meals. Nice stuff for three days. People from Cape Town, all over. They get flights,
325

attended everything. So, I said, guys… part of our discussion there was about the
challenges small farmers are facing is networking… I am launching a project here for
smallholder farmers. It’s all about serving the needs of smallholder farmers and solving the problems
in our communities. It's a community nursery not my nursery. It's not only servicing me. I have got
the information. I want to open up to other people. So, I need like 1000 128-hole seedlings [trays].
I was specific. I need 5000 potting bags, two to five litres. I need 10 rakes, 10 picks, 10 fork or
10 watering can and 60 metres hose pipe. I also need 2000 flowerpots. And then I say, I need 10
000 Jojo tank, one of them. Then people say, [P7] is crazy! So, the email they sent me, and
that was the CEO, she said, [P7], unfortunately we are an advocacy organisation, NGO. So,
your request doesn't fall in line with our mandate. We’ve got auditors who audit us every six months
and they are strict. So, unfortunately, they can't help me, but your thing falls in line with the
government stuff. Contact the national government or the provincial government and they will help
you. So lazy enough, that they can't even give you the next person to contact.
The particular frustration of getting trays continues with P7 noting that although his nursery is
not yet fully functional,
my worry is… if it comes into functionality, I’ll be hanging myself because the trays
are few. Once it’s gone you must wait for another one month. So, at least I’m
pushing for the idea of having more trays. So, whatever I get, just try to push, and get
more, so that at least there are plenty.
P7’s perceptions have led him to take a strong stance on his own participation with others:
“But now, anybody and everybody who comes after me, he must pay! There is no
compromise. Even now they invited me for an event... Can you come and...? I say, put
money. And I'm charging more money, for them to just say, no, we can't. I want to keep
a distance as well. That's how bad these networks are. People will want to exploit
you. These are NGOs. They have got millions. But they want to rip you off. Hence
my point, that they say, here’s a Resource Centre. We will be getting academics.
Researchers, to come and do their own research here. University should play a role.
Should be a stakeholder or a partner so that we are benefiting indirectly or directly.
We don't need people's money. Surely you won’t tell me that... all these organisations
could not like even buy a watering can!? Or even donate even... they could say, eish,
since [P7] you are just here let’s give you like a R50 and buy anything... Everything here, it's
from my hard-earned salary… now it's a good initiative. People will be running, eish,
we want to be involved with you, the project… how can we help? We want to send people to come
and learn. You say, stop! Hang, on there. Do you know how much [I] have suffered or how much
are you bringing...? These organisations, how much are they going to help …? Because
this is for the community really to be honest… although people nowadays they will
say ubuntu, ubuntu, but there is no ubuntu anywhere. So, it's… parasitism because you
will see people come and say, we want to do business with you. They are exploiting you
and paying you zero cents.”
Although there are clear exaggerations in P7s values for hotel bills, the amount of funds that
NGO’s have available to them, and his own needs for resources, the gist of his frustration comes
down to his perception that many people do not ‘talk the talk and walk the walk’. Even through
the local NGO may have a particular mandate, the money they spent to meet such a mandate
does not make sense to P7 when the benefits do not directly accrue to him, a perfect example of
a beneficiary the NGO is ultimately trying to help. P7 did note that there is a silver lining to his
frustrations. He explains that,
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What [frustrates me is] when I want something, and I can't have it. But it works to
my advantage because now I'm a go-getter… a problem-solv[er]!
In terms of limitations of what he can and cannot do at his homestead farm, P7 acknowledged
that his farming does have to consider bylaws, however, he was also clear that,
… you must go with government, against government, and go beyond. Even if I'm
going against government, but there is a benefit there, that is tangible, and people can
see it, so, nobody will have a problem. Yesterday, I don't know maybe someone
phoned the City of Johannesburg and say, hey, something is happening here, because… I
was taking grass from the road… I was creating that shape. So, some people thought
maybe I'm digging the road. Someone maybe called them yesterday and then they
came… three cars! Big fish! Big Government City Officials, they came. I was holding
the dustbin, going to fetch the food for the pigs. They came, they see. They go, and
they looked there. They saw magic! They didn't talk to anybody or ask anything.
Turned back. Gone! So, even if you see a madman in the street, he's mad, but he is
doing something good, why bother him?
It is clear from P7s perceptions above that he does not have a positive position on the benefits of
collaboration, this extends to his opinion of the formal farming organisational structure that has
been promoted by the South African Government.
“[I] don’t believe in those things [cooperatives]! It’s a brilliant idea, wrong system or
wrong people. When people think of cooperative[s], they think of money – getting
funding from government.”
Outcomes - Technological Innovations
For P7,
… technology is anything that makes my work more effective, efficient, and improve
my quality and my quantity, that’s my production. If it means me having chicken in
my ecosystem that’s technology.
His philosophy on technology was one that aligned quite closely with the theory of Appropriate
Technology in that, for him,
… technology is not something that is these big machines. [It’s] small technology,
easy, affordable and reliable, for anybody.
He further posited that “your technology must suit which crops you are growing,” and although
“technology is good,” he believed in “traditional methods of farming… if it’s not broken, why fix
it?” However, when technology is needed, P7 noted that there are some limitations that smallscale farmers sometimes have in accessing it:
Sometimes [it’s] budget, and resources. These technologies are always there… but if
we don't have that means to get them or your current situation doesn't allow you, so
you say, hey, let me use for this one... because it's working for me now. But, later… there's always
room to explore… I think the next time you come, there will be something different
[for irrigating], but our own innovation.

Cold Drink Bottle Irrigation [Farmer Identified]
P7’s homestead farm is located on a very rocky site. Previously he had a drip irrigation system,
but said because of the rocks,
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I don’t make beds… And by the way, that walking path is a space for me to be
growing vegetables, it’s a wasted spa[ce]… where I don’t have the luxury of having a
big, big hectares.
Additionally, he rotates crops regularly,
So, for me if I am planting sweet potato this time or spinach this time, next time I
am putting like onions, spacing can never be the same, so that drip doesn’t work for
me.
To overcome this P7 used cold drink bottles as a means to irrigate his crops. This is not
something completely original, but for him it was something innovative that no-one else was
doing when faced with rocky farmland. He describes his innovation as:
I [take] cold drink bottles, make a hole here [in the bottle lid]. I put next to my plant
[with the lid down]. I don’t make any hole here [at the bottom of the bottle] because
people say you must make a hole… [but] the moment you make a hole here and you
make another hole here, oxygen is going in. So, the water will be going out, at a faster
rate. But now, when I make a small hole here now [in the bottle lid] the capillarity
from the roots, the pressure, the need, it will suck according to the needs of the
plant... So at least it will last longer... You hear people say, we have got a problem of water.
It’s a lie! As long as you have got one hectare, two hectares, these bottles [work]…
What I used to do, I get these children, when they come from school, I say, for every
20 bottles you get, I will give you R2. They will come with like 100, they know its R10 for
them to go and buy some snacks in school tomorrow… and show off! So, I am
promoting them, distracting them, from being from this evil from the street and they
are busy with something. So, I will take all these bottles, make a hole, put on plant,
plant, plant, plant. I will [fill them with] water… I’m not watering anything and
around there’s mulch. You forget, for the next one month you are free. So, it’s all
about the zero tillage.
Although the watering system has the benefit of direct watering plants, such a system would only
work on a small scale, as highlighted by P7. The system does not require much input until the
bottles are empty, once empty, the process of lifting, opening and filling each bottle is relatively
labour intensive, but as described by P7 this only happens periodically.
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Figure 74 Activity system model for P7's cold drink bottle irrigation technology innovation

Diverse Small Stock and Crop Ecosystem [Farmer Identified]
P7 identified one of the key problems with contemporary farming as “monocropping.” For him
it was important for farmers to diversify their activities and mix both animal and plant farming to
create a more holistic farm ecosystem. As an example, P7 used the metaphor of people’s poor
health created from a narrow diet versus the nutrition, and hence improved health, one gets from
a more diverse diet. Much of the skills needed to raise small stock, P7 gained in school and
University when studying agriculture in Kenya.

329

Figure 75 P7’s diverse small stock and crop ecosystem. Photos, Author, 2018.

As examples of how P7 integrates animal farming into his crop farming, below he describes how
important his chickens and bees are as part of his farm ecosystem:
How many farmers have got chicken running around their farms? … farmer [A], she
is dealing with cabbage only, farmer B is lettuce only, for heaven’s sake, put even
some chicken, we say chicken tractors. Chicken can always come and eat those
worms, those aphids, they can just help cleanse or eat the weeds… [My bees] are
multifunction[al]. Bees help pollinate; they boost production in one side. Number
two, they help fruit to form in some [crops]. I get honey. I get wax. They make my
environment safe; you can’t see nobody can come; they are security! That’s
technology. How much will I spend to fence this place and put someone to guard it.
That’s technology on its own. For me it’s working.
P7 also has rabbits, the urine of which adds valuable urea to his compost. He also has geese,
ducks and a turkey on his homestead farm:
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So, [at] the moment I’ve got these animals, this small stock, in my ecosystem, and
then my farm of which is an organism now that it is self-sufficient and sustainable on
its own because the vegetables, the chicken will eat them, the chicken will give
droppings, the droppings will go to the soil, improve the soil fertility, there will be
worms there, the chicken will come and eat the worms. There’s that whole cycle. It's
looking after itself. They are not looking after themselves alone, they are also looking
after me and I'm also looking after them. That's the environment… Go anywhere,
there is no farm like this one. This is nature on its own… the only thing that is not
natural is the house because it’s just a shelter, but everything here is natural on its
own. Ja, I want to have trees, I want to have animals, and I want to have anything.
Residential city by-laws limit the number of small stock that an urban farmer can keep.
Additionally, having a wider range of livestock requires a broader knowledge base, which in P7’s
case he has, but for other small-scale farmers such a level of diversification might be more
difficult to achieve.

Figure 76 Activity system model for P7's diverse small stock and crop ecosystem technology innovation

Nursery Resource Centre [Farmer Identified]
P7’s grandfather used to propagate tea in a nursery. When P7 started farming in Johannesburg he
realised “… you have this knowledge, use it! I don’t have to go to university to know how to start a
nursery.” P7 described how, “a nursery for me is a Resource Centre.” The idea for the nursery
sprung out of the time he was undertaking a recent management training course. In discussion
with another farmer (who had been highlighted as an active and successful small-scale farmer in
Soweto by P2), P7 said that for the three weeks of the course he needed to make some extra
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money. He suggested they get some seedling trays, the training provider had compost and P7 had
seeds, so they could grow seedlings and give them to the other participants at the end of the
course setting themselves up for return customers in the future.

Figure 77 P7’s nursery resource centre. Photos, Author, 2018.

In P7’s own words he envisions his nursery as,
A Resource Centre is whereby you go get advice, information, data... like now, you
need the data of all the farmers? We got it... You need advice, I got some powder[y]
mildew or I have got tobacco mosaic virus in my tomatoes. How do I control it? So,
we will give advice. You need some extension service, maybe the agriculture guys are
not providing you enough extension or it’s poor or inferior to your expectations, we
provide. You need consultation services, we provide it.
P7 notes the difference between regular nurseries and his nursery/recourse centre,
… farmers… they will go to a nursery… I want spinach. How much is a packet of spinach?
It's 20 bucks. Take the money... the seller… will give you… spinach. You are not
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specific, a farmer [should] be specific and say, I want this variety. I want Fordhook Giant.
I want Swiss Chard. I want Pak Choi. I want baby spinach. You must be specific… [When
the farmer] says, I want spinach, you know what the seller will do? They will give you
the packet that doesn't sell, maybe for last of last season. The old stock… or they
give you any spinach because you are not specific, then what happen when you go,
you will take your own chances and be the farmer that you are. That's not what we
do… we are totally different. When you come, and you buy something, you buy
spinach, you buy seedlings, we will give you a paper written, this is the pre-planting
information. How [to] prepare your soil. How [to] do composting. How [to] do mulch. All that
information is inside there. Post planting! How do you plant. The spacing. Germination. How
long it takes. How do you do the pruning. When do you even expect to do the first harvesting... If
you are buying seedlings, [or if] you are buying herbs, there is that extra information
that… you walk away with.
P7 describes how it was a lack of both local physical and knowledge-based agricultural resources
that inspired him towards the nursery/resource centre innovation,
it's [not only] a Resource Centre because it is there purposely to service the needs of
the smallholder farmers from within [the area that P7 lives in]. There is no nursery
around that sell seeds, seedlings, herbs, flowers, trees or anything. In terms of seeds,
seedlings, herbs, flowers, trees, even information, we are also selling information, we
are providing consultation services, and then the next part is, we said… there must be a
need for a library. Data is expensive, technology we don't all have, most of the poor
farmers they are old people, they don't have their smartphones, computer, internet
and all those. So, what a better way of arming them with information from books!...
When you look at this magazine [pointing to The South Africa Gardener magazine],
it is R37. How many of them can afford this? Will you buy food, or will you buy
paper? Because for them it’s a paper it’s not information. So, we balance those things
and say, no, let’s provide for them books, for them to read. To go through and read. They go,
come and borrow, after three weeks, they return. We circulate information. That’s
how you are capacitating the people. At the end of the day, it’s a small space, but
now it will be a hub of people, farmers, after you have got your own production…
people don’t have markets, people struggle with markets. Come and dump your
produce here, we will buy it from you. You leave it here; we will buy it from you. Go.
[The] work of a farmer is to produce. Marketing is a different somebody else. The
moment you are distracted up and down on the road, hey I have not sold... you’re
looking for market, your production is affected on the ground. So, us… we are that
link between you and the market. Not a broker. We [are] buying from you direct.
You come and dump here, it’s getting rotten, it’s not being sold… that’s our
business. So at least we are relieving the farmers’ burden. We are servicing their
needs. That’s the reason behind the Resource Centre. It’s a nursery but it brings all
these things together.
Although clearly based in a local observed need, an underlying ideology for P7 behind the
nursery/resource centre concept is for it to look towards the future of local food sovereignty.
… there are two types of people, our grandfathers will look like this [holds his hand
shading his eyes from the sun looking into the distance], [and] us, we just look like
this [looks down]. Like this [looking down]… maybe I can't even see you. But
someone that's looking like this [looking into the future with shaded eyes], the sun,
even if you say it is blocking, [you] can see far away. So, for us we are seeing like this
[looking into the future], because this a small thing. It’s small, but it’s something that
can build the community and change unemployment. People can start to grow their
own food. Because the people are talking about food security, for us we don't worry
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about food security. You are talking about food sovereignty. The right of each and
every community member to choose the right type of food system that they want to
have. The food that is naturally grown. Food security is having food in abundance.
There is food everywhere… Shoprite got food. You can go and buy spinach. You got
no choice my dear, you will buy what is there for you. But sovereignty now goes
beyond and says... he is growing spinach. There is plenty spinach, but when it’s growing naturally,
it's organic. I will buy from him. I have got a choice. But now he's not growing, you are
forced to go and buy from Shoprite… [it’s a] sad thing; that's why people don't
understand that there’s food security and food sovereignty. So, for us it's all about
creating an alternative food system. Or getting an alternative system from the status
quo. Hence the nursery. Our nursery... that’s our market value proposition that will
be different from others. That's the bottom line.
P7 noted that his nursery it not yet fully functional, but does already have a concern,
… my worry is… if it comes into functionality, I’ll be hanging myself because the
trays are few. Once it’s gone you must wait for another one month. So, at least I’m
pushing for the idea of having more trays. So, whatever I get, just try to push, and get
more, so that at least there are plenty.
Further to his concerns about a lack of physical resources, a significant cost of running a nursery
is the use of water. Although P7 is currently trying to “make hay while the sun still shines” while
he is not being charged of individual water use, he is also aware that this may change in the near
future.

Figure 78 Activity system model for P7's nursery resource centre technology innovation
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Participatory Guarantee Systems (PGS) [Farmer Identified]
This technological innovation is linked to the resource centre at the nursery; however, it was not
something that P7 conceived, but rather something that he was actively involved in from its
conception. In 2017, together with the Bryanston Organic Market, P7 played a key initiating role
in the creation of the PGS South Africa group47. Although PGS are common in smallholder
farming communities around the world, this is one of the first such systems that had been
implemented in South Africa.
The PGS South Africa Facebook group uses the IFOAM Organics International (2019)
definition of PGS:
Participatory Guarantee Systems (PGS) are locally focused quality assurance systems.
They certify producers based on active participation of stakeholders and are built on
a foundation of trust, social networks and knowledge exchange.
P7 gave a far more detailed description of what he considered a PGS to be,
PGS is the Participatory Guarantee System. It assures you and insures you [laughs].
How does it assure and insure? We got a farmer. We got a consumer. And we got a
retailer. So, it assures you that the food that the consumer is eating or the retailer that
is selling or the product that he’s producing it is organic and naturally grown. And it
assures you that’s just of Good Clean Quality Fresh Fair Food. GCQFFF. And at the
same time, it ensures your health. When you watch TV nowadays, Assupol, Clientele,
All Life, poor people cannot be paying these policies. Who can afford to pay these
policies? My only policy is my food because that is my investment. So, it’s there to
insure your health. And what happened now, we come to your farm, we inspect. Are
you abiding on the principles of organic farming of which is good health? It’s all
about fairness, if you work with employees, are you giving them a fair share? You
can't be producing a cabbage costing you R5 labour, you selling it for 100 bucks, you
are exploiting the consumers. Or even that 100 bucks, how much share does your
workers get? Are you providing a good living environment for them? A squatter or
all those things. And then, you talk about care for the ecosystem. Are you caring for
the air or are you the one causing all of this carbon emission? And then lastly, we
look at care for the people. Are you really caring… is your business or initiative or
enterprise, is it really caring for the people around you? Is it all about community or
about your own self? So, and now at the end of the day we give you a certificate. You
are able now to access the organic market. You hear people say, see I'm doing organic,
organic, organic. What is organic? I don't use fertilizer. I don't use chemical. Really?
Does not using chemical make me organic? Maybe I'm not using chemicals but I'm
this big exploiter. So… when you come to buy from [the retailer], we give [the
farmer] a certificate [which he can give to the retailer]. On the day of the farm visit
we take photos because there are three parties, there are retailers, there are
consumers, farmers, and community members. It’s open. It’s built on six objectives
[GCQFFF]. It's transparent. It’s based on trust. We trust you that, [farmer A] this
farm of yours whatever you are producing is honest. It's a learning process because
now he say, I’ve got powder[y] mildew how do I control it? We are able to learn and share
knowledge. It’s a shared vision that all the food must be grown natural without using
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https://www.facebook.com/groups/www.saoso.org/
335

chemicals. And it's transparent… everything is built on trust... and there is
participation... everyone must participate, so that’s part of the PGS.
The PGS team, which P7 is part of, visit sites and undertake inspections in and around Gauteng,
most of these inspections are organisation through the Bryanston Organic Market so that they
can certify small-scale farmer produce as organic for sale at the market.
A limitation of this particular PGS, is that it seems to have mostly been set up to the benefit of
small-scale farmers supplying a particular organic market, the Bryanston Organic Market. Broader
limitations to the success of PGS are the people that are part of it and whether they are physically
able to put the time and effort into actively participating whilst they run their own farm
operations. Additionally, as with any participatory endeavour, fairly evaluating other farmers
endeavours, is not without personal, political and power dilemmas, which need skilled facilitators
to manage. In the South African context, another limitation is the lack of access to transport,
which would be required for PGS members to go and visit sites they are evaluating – in this
particular case since most of the inspections that P7 was involved with were for the Bryanston
Organics Market, the logistics were handled by the market itself.

Figure 79 Activity system model for P7's Participatory Guarantee System technology innovation
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