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Abstract 

The direct-to-consumer genetic testing (DTC-GT) and the wider genetic testing market are 

changing. However, the DTC model of provision of genetic testing has been plagued by 

controversies. Since its emergence in the early 2000’s, issues with the legitimacy of tests, 

regulatory matters, and a lack of a healthcare professional have resulted in a negative 

perception of DTC-GT. More recently, those who want to pursue the benefits of DTC-GT (such 

as preventative and personalised medicine) are attempting to right these wrongs by using 

healthcare professionals and engaging with regulatory authorities. However, these actors are 

still struggling to pursue the benefits of DTC-GT. Previous literature has detailed these 

controversies and opportunities; however, there is a lack of understanding of how actors are 

shaping the market. As such, this study uses dynamic market systems literature, which sees 

markets as being constantly shaped to investigate the market shaping activities of actors in the 

clinical DTC-GT market.  

 

This study used an abductive qualitative research approach to explore market-shaping 

activities. Data was collected from 11 semi-structured interviews to analyse how actors trigger 

and facilitate change in the clinical DTC-GT market. The findings show that technology is re-

designing exchange in the market, thus triggering change in the market. This enables other 

actors to trigger change through other activities (e.g. re-configuring the network). Additionally, 

market shaping activities are context-dependent. In the case of the DTC-GT market, actors 

engage in ethical sense-making activities that ultimately shape how they trigger the market. 

This is unique to the DTC-GT and genetic testing context as genetics. These findings are 

helpful to those looking to or have implemented a clinical DTC genetic test as it provides details 

on how actors are shaping the market and provides foresight to any potential struggles they 

may face.  
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Chapter 1 : Introduction 

1.1. Overview 

This thesis draws on a dynamic market perspective when investigating market-shaping 

activities in the emerging clinical direct-to-consumer genetic testing (DTC-GT) market. 

Specifically, this thesis explores actors involved in direct-to-consumer clinical genetic testing 

activities.  

 

A growing number of different actors are involved in the DTC-GT market. The opportunities 

that have stemmed from technological developments and the trend of personalised medicine 

have increased the opportunities and challenges for several traditional and new commercial 

(e.g. clinical laboratories) and non-commercial actors (e.g. pharmaceutical companies, 

governments) in the clinical DTC-GT market. However, even though some pursue the 

opportunities, the complexities related to the new role of actors and their interactions are still 

not well understood. For example, questions remain related to clinical interpretation activities, 

legitimacy of tests, privacy issues (to mention a few), and the roles that actors, such as 

consumers, healthcare professionals, and laboratories, will play in the market evolution.  

1.2. Background 

The use of genetic testing has rapidly changed in the last 20 years.  Genetic testing has been 

around since the scientific discipline of genetics was first discovered in the mid 19th Century  

(Savard, 2013). However, it is only in the last 2 decades that the use of genetics and the 

associated technologies has been rapidly introduced into clinical care. This was driven by the 

divergent development of multiple technologies; genetic, biotechnology, and information 

technologies, and the utility of the internet (Finlay, 2017; Hogarth et al., 2008). As technology 

developed, the cost of testing became cheaper and the utility of testing increased. Furthermore, 

the development of information technology in conjunction with biotechnology and genetic 

technology developments has led to increased processing powers of technologies, enabling the 

emergence of more sophisticated services. (Finlay, 2017; Hogarth et al., 2008).  The completion 

of the Human Genome Project in 2000 also unlocked a wealth of knowledge around genetic 

testing (Finlay, 2017; Hogarth et al., 2008). This marked somewhat of an inflection point for 
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interest in genetic testing technology. The idea that you could provide personalised treatment 

to a patient based on their genetics drove trends in personalised medicine (Finlay, 2017; 

Hogarth et al., 2008).  Many complexities still exist despite the continued and increasing 

interest in genetic testing. 

 

Genetic testing is currently used and accepted for its utility in the healthcare system  

(Charbonneau & Nicol, 2021). When genetic testing was introduced in the 1950’s, the aim was 

for the service to be provided to patients through healthcare professionals  (Charbonneau & 

Nicol, 2021). This was largely due to the complexities involved with genetics, by which 

healthcare professionals could be the ‘interpreter’ for a general population with insufficient 

knowledge of genetics (Gerdes et al., 2021; Kaufman et al., 2012). The intended operating 

model of genetic testing was to have a referral system from a healthcare professional to a 

relevant laboratory. The laboratory runs the genetic testing methodologies, and the healthcare 

professional provides support and interpretation for genetic test results that patients may not be 

able to interpret alone (Charbonneau & Nicol, 2021). Genetic testing services are widely used 

nowadays by healthcare professionals to diagnose genetic diseases, carrier testing, prenatal 

testing and targeted therapies.  

 

The convergent development of genetic and information technologies that led to the use of 

genetic testing in clinical practice also attracted commercial interests. As a result, the DTC-GT 

market emerged in the early 2000’s  (Allyse et al., 2018; Dinulos & Vallee, 2020). This market 

focuses on consumers directly accessing genetic tests. These genetic tests are not limited to 

health information but can also confer ancestry, athletic performance, and dietetic information.  

 

Several key facets have driven the emergence of the DTC-GT market. The development of 

genetic technologies meant that companies could analyse DNA at a cheaper cost, while the 

development of information technology and the internet meant that companies could easily 

access consumers through these channels. Personalised medicine encouraged consumers to be 

interested in genetics and empowered them to act on the results of their genetics. Trends toward 

personalised medicine were a significant factor in the commercialisation of DTC-GT  (Savard, 

2013). Personalised medicine is the idea that genetics contributes to disease (Savard, 2013). 

Through this notion of personalised medicine, healthcare can be tailored to individuals based 

on genetics (Savard, 2013). Through testing someone for specific genes, disease development 
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can be predicted, lifestyle decisions influenced, and medical treatment plans tailored (Savard, 

2013).  

 

Preventative medicine is viewed as a central aspect of personalised medicine. Preventative 

medicine allows individuals to reduce their risk of illness or disease due to lifestyle changes. 

Savard (2013) uses the example of the discovery of genes predisposing women to breast cancer 

(BRCA 1 and 2). Women are now able to have a genetic test for these genes. When patients 

test positive, they have the option to access preventative measures (e.g. mastectomy) to prevent 

the onset of disease. Many DTC-GT companies focus on the technology's utility for 

preventative medicine  (Charbonneau et al., 2020). Another key aspect to personalised 

medicine is patient autonomy - that individuals can be responsible for their health (Savard, 

2013). Advocates for DTC-GT also promote its ability to encourage consumers and patients to 

be empowered and autonomous in their healthcare (Finlay, 2017). This will allow consumers 

and patients to be more interested in health and engage in more preventative measures. Due to 

the apparent benefits of DTC-GT, the media dubbed DTC-GT as ‘the next big thing,’ with 

TIME Magazine naming it the most promising technology of the 21st Century (Allyse et al., 

2018). 

 

Despite the benefits of DTC-GT in terms of preventative medicine and increased patient 

autonomy, uptake in the clinical setting has been slow. Early DTC-GT companies (known as 

‘first-wave’ companies in the literature) created controversy for the technology and the 

associated market (Hogarth & Saukko, 2017). This is due to its potential for patient harm and 

the tests' lack of clinical validity and legitimacy.  As a result, DTC-GT has a bad reputation. 

This has led DTC-GT to struggle to become an established product/service, despite existing for 

two decades (Metcalfe et al., 2018). 23andMe, the world's largest DTC-GT company, began in 

2007 but was still yet to make a profit as of 2019 (Hogarth & Saukko, 2017). 

 

There are several issues with DTC-GT, which explain its slow uptake and development as a 

market. First, DTC genetic tests are not subject to the rigorous regulatory landscape that most 

clinical-related products are subject to, impacting their clinical validity and legitimacy 

(Millward et al., 2020). This is primarily a result of the radical and disruptive nature of the 

technology, as it contradicts existing healthcare models. This also means that regulators and 

lawmakers struggle to see what regulation and law they can fit the technology into (Phillips, 

2017). A lack of support from an experienced medical professional is another concern (Hogarth 
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& Saukko, 2017). Notably, general practitioners (GP's) and specialists' genetic knowledge is 

limited (excluding genetic specialists), impacting their ability to support consumers and 

patients. Combined with a lack of consumer knowledge about genetic test results, this can lead 

to inappropriate decisions and actions by consumers, which have ethical concerns (Roberts et 

al., 2017). These concerns prompted the Food and Drug Administration (FDA) and the United 

States Government Accountability Office (GAO) to crack down on DTC-GT (Roberts & 

Ostergren, 2013). Many companies were shut down due to their classification as medical 

devices, signifying the end of the 'first wave' of DTC-GT companies (Roberts & Ostergren, 

2013). These controversies have impacted the adoption of the service and the industry's growth. 

 

As a result of the outcomes of first wave activities, many actors are trying to engage in activities 

that reflect a credible service. These activities have been aimed at altering the way DTC 

services are provided to try and reverse the effects of said controversies. Companies are having 

an increased clinical focus, are beginning to work with regulatory authorities (and regulatory 

authorities are working with them), and educate consumers on genetics (Curnette, 2017; 

Hogarth & Saukko, 2017; Metcalfe et al., 2018). This generation of DTC-GT companies is 

known as the 'second-wave’ or 'DTC 2.0' in the literature (Allyse et al., 2018; Hogarth & 

Saukko, 2017). 

 

Although 'second-wave’ DTC-GT actors have tried to solve the controversies by attempting to 

change their business practices, this wave is still plagued by struggles to implement DTC 

services. There is still a considerable lack of regulatory oversight - the FDA is only regulating 

DTC tests with clinical outcomes (e.g. ancestry tests are not regulated). Regulatory critics also 

state that medical device regulation does not fit DTC-GT (Curnutte, 2017). Privacy is also a 

key concern, as biobanks and big data are becoming increasingly valuable. Finally, clinicians 

are still against the use of DTC-GT, which the literature contributes to a lack of confidence in 

their knowledge of genetics (Millward et al., 2020; Ram et al., 2012). Despite these issues, 

there is still considerable interest and growth in the market. In Hogarth et al. 's (2008) journal 

article, the authors recorded 24 DTC-GT companies operating; in comparison, Phillip's (2018) 

identified 246 operating companies. Market growth is being driven mainly by the value of big 

data. This is evident by companies such as Microsoft, Google, and GlaxoSmithKline partnering 

with DTC-GT companies (Hogarth & Saukko, 2017). Software companies are interested in 

personalised marketing and advertising data, while Big-Pharma is interested in genetic data for 

new drug discoveries.   
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The controversies associated with the DTC market have led to a large amount of research 

(Hogarth, 2017). However, research in the area has mainly been into the concerns of the 

potential outcomes of DTC-GT (Hogarth & Saukko, 2017). There is a lack of empirical 

research on DTC-GT outcomes, with some researchers suggesting that the fear of the potential 

consequences is larger than reality (Middleton et al., 2017; Roberts et al., 2017). Most research 

has looked at the hypothetical consequences of DTC-GT instead of what has occurred. The 

studies that have looked at the real-world impacts of DTC-GT have been well-controlled 

experimental research designs providing quantitative data (Roberts & Ostergren, 2013). 

Seemingly, there are only a limited amount of sociological and qualitative studies on the subject 

(William-Jones and Graham, 2003). Despite the amount of research into the concerns related 

to DTC-GT, there is limited knowledge on how different second-wave actors interact and 

engage in shaping the market. There is also limited knowledge on why and how actors have 

struggled in this market. 

 

There are a variety of gaps in the literature on DTC-GT. However, this thesis will draw on 

market shaping and actor-network theory (ANT) literature to focus on how clinical DTC-GT 

actors engage in market shaping activities. Under these streams of literature, markets are driven 

or shaped by actors within the network (market) who engage in market activities. These 

activities seek to understand ‘the wider network of organisations and change it to the advantage 

of multiple beneficiaries’ (Nenonen et al., 2019, pg. 620). These activities are engaged by not 

only actors involved in the business aspects of DTC-GT companies but also a wide range of 

actors such as healthcare professionals, policy analysts, and academics (Williams-Jones and 

Graham, 2003). Nenonen et al. (2019) identified the types of activities and associated 

capabilities that firms have when they have successfully shaped the market. The main two 

capabilities identified were triggering and facilitating capabilities. Triggering capabilities 

directly are activities that directly alter or shape the market. While facilitating capabilities 

enable market shaping activities (triggering capabilities) by discovering value potential and 

mobilising relevant resources (Nenonen et al., 2019). 

1.3. Research Purpose 

It is clear that the DTC-GT market has its challenges and opportunities. This market is dynamic 

and constantly changing. However questions remain as to the complexities a number of 
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traditional and new actors face when engaging with for example - new technologies, networks 

and ethical considerations. In order to understand the dynamic and changing market, this thesis 

draws on marketing literature that views markets as dynamic. The purpose of this thesis is to 

increase the understanding of the market shaping activities taking place in the clinical DTC-

GT context. To address this purpose, this thesis draws on an in-depth study of the clinical 

genetic testing context in NZ, focusing on a specific laboratory (Lab A), and its activities, as 

well as a number of other actors in their network and their activities. Consequently, this piece 

of research is designed to investigate the activities of actors who seek to integrate clinical 

backed testing into the DTC model. This thesis will address the overarching research question 

of: 

 

How do actors in the clinical DTC-GT market engage in market shaping activities? 

To answer this research question, the following sub questions will be researched:  

1. How do actors trigger change in the clinical DTC-GT market? 

2. How do actors facilitate change in the clinical DTC-GT market? 

3. What are the struggles actors face in engaging in these activities? 

1.4. Research Design 

The design of this thesis is centred around a specific laboratory (Lab A), and its activities, as 

well as a number of other actors such as clinical geneticists and academics. Interviewees were 

sampled through Lab A’s network. Interviewees were from a range of different backgrounds, 

however all had a role in the clinical DTC genetic testing market. The activities of Clinical 

Geneticists, Clinical Laboratory Managers, Consultants and Pharmaceutical Companies were 

explored through in-depth qualitative interviews. Eleven participants were interviewed in total. 

In data analysis, an abductive reasoning approach was used. The researcher used the literature 

about the genetic testing market, dynamic market systems literature and the empirical findings 

of this research to formulate discussion and conclusions of this study.  

1.5. Thesis Structure 

The research structure is as follows: Chapter 2 reviews two bodies of literature. First, what the 

literature states about the contextual elements of the DTC-GT market. Second, a review of 

dynamic market systems literature. Chapter 3 presents the methodology associated with this 
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purpose and questions, including research design and execution. Chapter 4 illustrates the 

findings of this research, while Chapter 5 presents the findings and how it relates to the 

literature. Chapter 6 concludes with the answers to the research questions and wider 

implications of this research.  
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Chapter 2 : Literature Review 

In order to facilitate the understanding of the activities of network actors in the DTC-GT 

market, a review of the  literature will be conducted. This chapter provides an overview of the 

existing literature. First, the contextual elements of this study will be reviewed, This will 

provide an overview of the genetic testing market and more specifically the DTC-GT market. 

Second, the literature on dynamic market systems will be discussed. This literature provides a 

perspective in order to analyse the dynamic interactions and activities between actors, thus 

providing a rich description for the researcher to gain an understanding of activities undertaken 

by actors in clinical DTC-GT market.  

2.1. Direct-to-Consumer Clinical Genetic Testing – actors and 

activities  

In the case of the DTC-GT market, it is important to contextualise the controversies and 

perceptions of the market. It is important to do this as it will allow the researcher to understand 

the activities and the complexities of the DTC-GT market. Therefore, in this chapter, the 

researcher will discuss what is meant by clinical genetic testing and DTC-GT and how it has 

changed. The researcher will also discuss who the actors involved are, what the opportunities 

are in the market, and the challenges.  

2.1.1. Clinical Genetic Testing 

Genetic testing is commonly used in clinical genetic testing (CGT) to diagnose disease 

(presymptomatic and symptomatic), determine carrier status, prenatal testing, and targeted drug 

therapies. This testing is only available through a referral from a clinician. In order to be 

referred, the clinician must view the genetic test (GT) result to have clinical utility 

(Charbonneau & Nicol, 2021; Millward et al., 2020). Clinical utility is 'the likelihood that using 

the test results will lead to a beneficial outcome' (Hogarth et al., 2008, pg. 169). Patients that 

undergo these tests are protected and covered by medical regulation, and the tests themselves 

have high credibility due to their trustworthiness and reliability (Charbonneau & Nicol, 2021). 

The pathway involves the following steps (also depicted in Figure 1): The DNA sample is taken 

at a clinic or accredited laboratory with the appropriate measures (patient deidentification and 

sterile environments). An accredited laboratory analyses the DNA, and the results are given 

back to the original doctor. The doctor will interpret the results and provide the appropriate 
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advice and actions based on the results. This pathway ensures data is valid and accurate, and 

any sensitive information is relayed to the patient appropriately, reducing anxiety and 

inappropriate resultant actions. Depending on the clinical implications of the test result, the 

uncertainty of the results, and the potential implications for the patient and family, genetic 

counselling will be additionally provided with a clinical testing service (Charbonneau & Nicol, 

2021). 

 

Figure 1 - The journey a patient goes through to access genetic test results in the healthcare 
system.  

2.1.2. DTC Genetic Testing 

The DTC-GT pathway is more nuanced. The pathway (outlined in Figure 2) is initiated by a 

patient or consumer ordering a test (most often online), the test is sent to their home, the 

consumer provides a sample of their saliva or a cheek swab, and the test is sent back to the 

company and their laboratory (Allyse et al., 2018). This pathway has traditionally not involved 

a health professional, however, more recently, this pathway is increasingly involving 

healthcare professionals.  Furthermore, the individuals who order DTC-GT tests are not 

considered as patients but as consumers and are protected by consumer law (Charbonneau & 

Nicol, 2021). DTC-GT companies offer a wide range of tests: from tests with clinical outcomes 

(disease risk, carrier testing, pharmacogenomics) to health and wellness testing (nutrigenomics, 

ancestry) (Hogarth & Saukko, 2017; Horton et al., 2019; Millward et al., 2020). The idea is 

that the results received can be used in health and lifestyle decision-making (Charbonneau & 

Nicol, 2021). 
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Figure 2. The journey a patient goes through to access genetic test results in the DTC model. 

 

Despite showing opportunity, there are a number of controversies that have caused issues in 

the DTC-GT market. The DTC-GT literature provides some explanations as to why different 

organisations and, more broadly actors such as: labs, regulators, health authorities, and doctors 

(to mention a few) trigger change and the challenges they might face. The following text 

provides an overview of challenges and opportunities with DTC-GT while also providing a 

background to why and how different organisations and actors are part of shaping the DTC-

GT market.  

2.1.2.1. Personalised Medicine and Consumer Empowerment 

The core values behind DTC-GT are consumer empowerment and personalised healthcare  

(Finlay, 2017). Personalised healthcare is founded on the idea that variants in your  DNA 

predispose you to certain conditions, illnesses, and diseases. By utilising advancing 

technologies, personalised medicine analyses an individual's DNA to find these genetic 

variants (Savard, 2013). Through this, disease development can be predicted, lifestyle decisions 

influenced and medical treatment plans tailored (Savard, 2013). Preventative medicine is a key 

construct of personalised medicine. Genetics is a sub-section of preventative medicine, 

whereby genetic technologies are used to identify genetic variants early on, allowing for 

patients to make lifestyle choices that prevent any possible future illness, condition, or disease. 

DTC-GT focuses on this idea of preventative medicine, whereby by detecting specific variants, 

consumers can alter their lifestyle to provide benefits in the long term.  

 

Advocates argue that DTC-GT provides opportunities for consumers to make decisions about 

and be in control of their health, leading to better health and lifestyle decisions (Hogarth et al., 

2008). Patients feel disempowered in the current healthcare system, making DTC-GT 
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appealing (Finlay, 2017). Hogarth (2017) said that patients feel disempowered as they do not 

pay directly for healthcare, and DTC provides them with a route to be in charge of their own 

health.  

2.1.2.2. DTC Legitimacy 

The literature identifies the legitimacy of DTC-GT as a key concern. Research has shown that 

the clinical utility of DTC-GT is limited, which impacts its legitimacy of DTC-GT. Clinical 

utility is 'the likelihood that using the test results will lead to a beneficial outcome' (Hogarth et 

al., 2008). In the case of DTC carrier testing, for some diseases (e.g Huntington's Disease), 

there is no cure or efficient therapies. Providing a positive result for the gene will not lead to a 

beneficial outcome. In the case of clinical genetic testing, doctors only refer for a genetic test 

when there is perceived clinical utility. As DTC-GT, in most cases, has limited clinical utility, 

there is potential for harm to be caused to consumers.  

  

Another issue with the legitimacy of DTC-GT is its accuracy and adequacy. DTC-GT 

companies tend to sequence single-nucleotide polymorphisms, also known as SNP’s (Horton 

et al., 2019; Metcalfe et al., 2019). DNA sequencing platforms scan a patient’s DNA sample 

for SNPs, and the presence of a SNP indicates an increased association with a certain condition.  

But SNP based sequencing has shown limited validity (Hawkins & Ho, 2012). Tandy-Connor 

et al. (2018) found up to a 40% false-positive rate in DTC-GT raw data.  Weedon et al. (2021, 

pg. 5) found that a positive result for a very rare pathogenic variant is more likely to be wrong 

than right'.  Horton (2019) stated that quality control for DTC tests is variable and genetic 

technologies are not developed enough to reduce the impact of false positives and negatives. 

Additionally, SNP's are not causative or diagnostic (Dinulos & Vallee, 2020; Gerdes et al., 

2021). Often the development of disease is multifactorial (Dinulos & Vallee, 2020). Therefore 

DTC-GT results cannot provide conclusive results to patients/consumers. 

  

Geneticization is also a concern. Geneticization is 'the idea that genes determine health and life 

processes' (Hogarth & Saukko, 2017, pg. 202). DTC-GT companies use ideas of geneticisation 

in their marketing.  Although genes do play a role in determining health and life processes, the 

effect of the environment cannot be ignored. DTC-GT has the potential to fuel the ideas of 

geneticization, leading to individuals ignoring the impact of the environment on genetic 

outcomes (Hogarth & Saukko, 2017). It will also lead to a false sense of security or increased 

worry. Hogarth & Saukko (2017) used an argument put forward by Lippman (1991) that 
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doctors no longer determine low birth weight to be a result of poor nutrition or healthcare but 

a result of genes. This displays how ideas behind geneticisation can ignore environmental 

factors. Concerns around geneticization are further fuelled by a lack of consumer 

understanding. Additionally, the predictive value of a positive result for a genetic variant is low 

when there is no family history of disease (Horton et al., 2019). This information is not 

conveyed to consumers when purchasing DTC-GT. Therefore emphasising the importance of 

support from a healthcare professional.  

2.1.2.3. Regulatory and Privacy 

The lack of regulation of DTC-GT is another concern discussed by the existing literature. Calls 

for increased regulation of DTC-GT have occurred since its introduction (Allyse et al., 2018; 

Curnutte, 2017; Phillips, 2017). As a result of this call, genetic associations, committees and 

governments have issued policy and positive statements. However, the suggestions for 

regulation and policy have not been implemented. This is largely a result of the disruptive 

nature of the technology. Global regulators have struggled to see under what regulation and 

legislation DTC-GT fits (Curnutte, 2017; Hogarth, 2017). This is further emphasised by the 

fact that DTC tests straddle consumer and medical markets and some DTC-GT have no clinical 

outcomes at all e.g. carrier vs ancestry testing (Phillips, 2017). The FDA has made moves 

towards regulating DTC-GT. Any test with a potential clinical outcome is considered 'medium-

risk' and subject to Class 2 Classification. However, this has been met with scrutiny.  

Regulatory sceptics argue that some of the tests available to consumers need regulation but 

cannot be folded into existing regulatory schemes (Curnutte, 2017). 

2.1.2.4. Lack of medical supervision 

A lack of medical supervision raises concerns about the potential harm that could occur due to 

inappropriate decisions and actions by consumers that receive their results (Hogarth et al., 

2008). In clinical genetic testing, a medical health professional provides advice for the 

proceeding actions to be made. This advice is based on clinical evidence and in-depth 

knowledge of the topic. Some DTC companies provide no clinical advice to consumers who 

have limited knowledge. This has the potential to cause unnecessary anxiety and may lead to 

inappropriate decisions made by consumers in response to their results. Genetic information 

can differ between diagnostic and predictive testing (Curnutte, 2017). That is, genetic test 

results can diagnose a condition or predict the possible occurrence of disease. Consumers could 

lack the ability to decipher the different types of testing, further leading to possible harm in the 
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case of anxiety and inappropriate decisions. As discussed previously, geneticization (the idea 

that genetic results are predictive) also has the potential to provide false reassurance or generate 

undue anxiety (Hogarth & Saukko, 2017). In the absence of medical supervision, this has the 

potential to harm the patient. There have been calls by associations and committees that DTC-

GT services should provide medical supervision. For example, the American College of 

Medical Genetics released a statement in 2017 stating: "A genetics expert such as a certified 

medical geneticist or genetic counsellor should be available to help the consumer determine, 

for example, whether a genetic test should be performed and how to interpret test results in 

light of personal and family history"  (Middleton et al., 2017, pg. 250). The European Society 

of Human Genetics also has a similar statement. However, there is currently no regulation 

requiring the involvement of a healthcare professional. 

 

Some companies have begun to proactively involve a healthcare professional as part of their 

offering. These companies often require a healthcare professional to order a test, or the 

consumer will nominate a healthcare professional for the results to be sent to. The idea is that 

this will reduce any anxiety or misuse a customer may experience as the results are interpreted 

to them by an educated professional. Companies have done this to increase the legitimacy of 

their tests and differentiate themselves from previous controversial DTC tests. 

2.1.2.5. Consumer Perceptions 

Studies on consumer perceptions of DTC-GT have reported mixed results. This is most likely 

a result of a lack of longitudinal data and a limited number of studies on consumer perceptions 

(Roberts et al., 2017). Roberts et al. (2017) examined the results of the only longitudinal study 

to date: The Personal Genomics study. Consumers exhibited a strong interest in learning more 

about their genes/DNA. This is similar to Gerdes et al. (2021), who found curiosity to be the 

main driving factor in those who purchase DTC-GT. Consumers who purchase DTC-GT have 

a large intention to modify their lifestyle but only exhibit a modest change in behaviour (Covolo 

et al., 2015). Further, consumers are willing to give over their personal information to DTC-

GT companies in the form of their DNA.  Interestingly, feelings of worry and anxiety following 

the results of a DTC-GT are low, revealing concerns about consumer harm are not justified 

(Covolo et al., 2015; Gerdes et al., 2021).  More so, when consumers are educated about their 

results and feel as though they have understood their results, there are fewer feelings of worry 

and anxiety.  
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The literature shows that consumer perspectives on DTC-GT are inconclusive and are 

influenced by the conditions under which testing is sought. Gollust et al. (2017) found that 

most of their respondents thought they should have a right to access genetic information 

without a doctor (90%). However, they also discuss the inconclusive nature of the literature 

around consumer perceptions of DTC-GT. Studies that recruit groups of people with poor 

health (e.g. breast cancer patients or cystic fibrosis patients) tend to produce results that 

represent negative perceptions towards DTC-GT. Studies that recruit those in better health 

produce the opposite perceptions (Gerdes et al., 2021; Gollust et al., 2017). Gollust et al. (2017) 

attributed this to the differing aims of the groups that order the test. Those of poorer health tend 

to purchase tests for health-related results, while those of better health tend to purchase tests 

out of curiosity. Individuals' level of personal involvement in the test shapes perceptions. This 

is seen across other populations as well, for example, differing nationalities perceive the utility 

of DTC-GT in different ways.  Two separate studies conducted in Denmark and Australia 

produced different results (Gerdes et al., 2021; Metcalfe et al., 2019). Danish people are less 

interested in DTC-GT and believe that a health professional should play a role. However, 

Australians tend to perceive more benefits in DTC-GT. Gerdes et al. (2021) contributed this to 

the different healthcare systems in the countries. Australia's healthcare system is a hybrid 

model of a mixture of public and private (Metcalfe et al., 2018), whilst the Danish private 

healthcare sector is relatively small. 

2.1.2.6. Clinicians' perceptions 

Clinicians have a high awareness of DTC-GT (Covolo et al., 2015), but are not confident in 

interpreting the results. Despite the fact that it has been strongly recommended that medical 

supervision should be incorporated into DTC-GT, most clinicians do not have adequate 

genetics training, most likely leading to their lack of confidence. Millward et al. (2020) found 

that the most common reason for a DTC-GT referral to a genetic counsellor was that GP's were 

not confident enough to interpret the results. Some clinicians believe that DTC-GT should be 

accompanied by genetic counselling (Covolo et al., 2015). However, the majority of clinicians 

are interested in the potential benefits of DTC-GT. Their perceived benefits are effective 

management of patients, and its potential to encourage personalised and preventative medicine. 

Clinicians perceived risks of DTC-GT is misinterpretation of results, inadequate delivery of 

information and increased anxiety in patients. 
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The literature provides several explanations as to why different actors have concerns related to 

DTC, there is limited knowledge as to the underlying activities they undertake, as well as the 

interactions between actors. Arguably, we need to ‘dig deeper’ into the issue through using 

dynamic market system literature.  

2.2. Dynamic Market Systems Literature Review 

This section draws on marketing literature conceptualising markets as dynamic, ongoing socio-

economic systems performed by the actors that make up them (Nenonen et al., 2019).  These 

bodies of marketing literature are market shaping and Actor-Network Theory (ANT) literature. 

This section will discuss what these pieces of literature conceptualise markets and actors as, 

and how actors shape markets.  

2.2.1. Defining Market Shaping and ANT  

Market shaping is a relatively new body of literature. It is defined as “purposive actions by a 

focal firm to change market characteristics by re-designing the content of exchange, and/or 

reconfiguring the network of stakeholders involved, and/or re-forming the institutions that 

govern all stakeholders’ behaviours in the market” (Nenonen et al., 2019). The concepts of 

ANT add to market shaping concepts, providing a broader and richer perspective of a market. 

The central concept of ANT is the actor network. It is a “heterogeneous assemblage of human, 

nonhuman and hybrid actors” (Martin & Schouten, 2014, pg. 857). ANT argues that everything 

is made up of actor-networks, and actors don’t exist without their interactions and associations 

with others (Miyao, 2018; Waniak-Michalak & Michalak, 2019). Together, market shaping 

and ANT represent literature that views markets as dynamic systems. 

 

Market shaping has its roots in sociological theory and, more specifically, ANT, which also 

views markets as social phenomena and made up of processes and interactions (Araujo, 2007; 

Martin & Schouten, 2014; Miyao, 2018). Araujo (2007) argued that Michel Callon, one of the 

founders of ANT, was ‘pivotal’ in applying the sociological perspective of networks and 

systems to market exchanges and market making practices. Arguably, the roots of market 

shaping come from Callon’s line of research. This is recognised by some market shaping 

literature using ANT to understand a market (Miyao, 2018; Martin and Schouten, 2014). 

Although ANT terminology is often used in these studies, very few use the methodology 

associated with ANT. 

 



 16 

ANT also has some key differences to market shaping literature, these concepts will help to 

add to the concepts discussed in the market shaping section of this thesis. This will provide a 

larger perspective of the genetic testing market as the focus of this research. These concepts 

will be discussed further in this chapter.  

2.2.2. Markets 

Under dynamic market systems literature, markets are viewed as malleable. Broadly, markets 

are defined as  “complex adaptive socio-technical material systems, consisting of institutions, 

actors, practices and discourses that organise particular economised exchanges” (Nenonen et 

al., 2019, pg. 252). Kaartemo and Nyström (2021) have stated that markets are “entities 

performed and represented by various market actors” (Kaartemo & Nyström, 2021, pg. 458).  

 

Under dynamic market systems literature, markets are conceptualised as dynamic networks, 

systems or ecosystems (Nenonen et al., 2019). This perspective is sociological, and views 

markets as processes, performances, activities and interactions done by individuals or the 

groups that make up them. These are known as actors. As markets are dynamic, they are not 

fixed in time (Baker et al., 2019). 

 

The associations between actors, their interactions, processes and norms make up the market. 

(Waniak-Michalak & Michalak, 2019). Dynamic market systems literature does not view the 

network as a fact or a noun, like previous marketing literature has viewed markets has. It views 

the network as a series of performed actions and processes, and therefore a verb (Cochoy, 2014; 

Waniak-Michalak & Michalak, 2019). As a result, a network is constantly performed, the 

network is never stabilised, instead maintained and ongoing (Korsgaard, 2011; Vezyridis & 

Timmons, 2014; Waniak-Michalak & Michalak, 2019; Miyao, 2018). In the case of a mature 

market that has existed for some time, the market can be considered constantly maintained 

(Miyao, 2018). When the network is maintained, it can act as a single whole (Vezyridis & 

Timmons, 2014).  However, actions can be easily interrupted and therefore the network is 

considered to be unstable. When the processes and interactions of actors in a network are 

disrupted, the network and therefore market changes. 

 

Secondly, these social arrangements of actors can be altered and influenced intentionally or 

unintentionally. Therefore, markets are continuously shaped and reshaped  (Kaartemo & 

Nyström, 2021; Nenonen & Storbacka, 2018). This means markets are also ‘malleable and to 
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some extent designable’ (Nenonen et al., 2019, as cited by Nenonen et al., 2014; Kaartemo and 

Nystrom, 2021). Through market shaping activities, market actors can drive markets towards 

specific outcomes to their advantage (Kaartemo & Nyström, 2021). This provides context for 

how markets evolve, which previous perspectives on the market could not explain (Nenonen 

& Storbacka, 2018). 

 

Using ANT and market emergence literature, Miyao (2018) showed that markets are structured 

by existing actors' knowledge and the effect of the interactions of a heterogeneous network in 

the market. ANT would define a market as in a state of constant emergence and that in cases 

of mature markets, they are constantly maintained (Miyao, 2018; Waniak-Michalak & 

Michalak, 2019). Market emergence can be considered a translation (reconfiguration) in the 

actor network of that market (Miyao, 2018). Martin & Schouten (2014) also looked at markets 

through the lens of ANT, and stated that a mature market is an actor network that has been 

actively maintained for a long period of time (Martin & Schouten, 2014). Kaartemo and 

Nystrom (2021) highlight that market shaping isn’t about a singular shift altering the market, 

but about the incremental market activities that shape an ongoing system. This is another 

similarity market shaping literature has with ANT, as the act of translation focuses on small 

ongoing activities, rather than a singular radical activity.  

2.2.3. Actors 

A key constituent of a market according to ANT and market shaping literature is actors. 

Interestingly, ANT and market shaping literature view actors through a different perspective. 

Under market shaping literature, actors are viewed as human. This is a result of their agency - 

the intention to cause effect  (Korsgaard, 2011, pg. 668). Humans are viewed to only have this 

ability as they can consciously engage in activities to cause effect. Market actors deliberately 

engage in activities to shape and change the market  (Baker & Nenonen, 2020; Kaartemo & 

Nyström, 2021). In comparison, ANT labels actors beyond human entities. ANT defines actors 

as  “any thing that does modify a state of affairs by making a difference”  (Korsgaard, 2011, 

pg. 668). 

 

Early market shaping literature argued that one focal actor can engage in market shaping 

activities to shape the market. Because of this, the literature is largely focused on firm driven 

market shaping (Baker and Nenonen, 2020; Jaworski et al., 2000; Nenonen et al., 2019). Most 

often these are companies and firms looking to exploit opportunities in the market to their 
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advantage.  This is driven by the advantages of being an early mover in a new market. Diaz 

Ruiz (2012) attributed this flaw in the marketing literature due to its ties with management 

literature. Firm driven mindsets are focused on profit, and markets that result from them are 

formed in response to resistance or a pain point (gap in the market). This normally involves 

resistance of current market logics, and the market logics to be changed in order to create the 

new market (Martin & Schouten, 2014). 

 

More recently, market shaping literature has focused on the importance of collective market 

action (Fehrer et al., 2020; Baker and Nenonen, 2020; Humphreys and Carpenter, 2018). This 

concept focuses on the fact that multiple actors or allies are needed in order to successfully 

shape the market. Fehrer et al. (2020), building on the work of Storbacka (2019), looked at the 

market through an institutional perspective. The authors argue that those who seek to shape the 

market must utilise other market actors.  Market shaping requires two things to occur. First, the 

market shaper must deliberately act to shape the market. Second, the market shaper must 

engage other actors who “align with and build on these actions” (Fehrer et al., 2020, pg 4). 

Therefore, Fehrer et al., (2020) argues that the process of market shaping is emergent and 

repetitive, and a market is shaped through the collective work of the constituent actors.  

 

In comparison under ANT, actors are individuals, objects, technologies, institutions, and 

corporations that make up an actor network (Martin & Schouten, 2014; Waniak-Michalak & 

Michalak, 2019; Williams-Jones & Graham, 2003). Cochoy (2014) defines actors (according 

to ANT) as “any entity (be it human, non-human, or hybrid) that defines and constructs a word 

populated by other entities, equips them with a history, an identity and qualifies the 

relationships that unite them” (Cochoy, 2014, pg.7). An actor's place and their relationships 

defines their identity and their location in the network (Waniak-Michalak & Michalak, 2019). 

As a result, ANT views technology as an actor, with agency (Kaartemo & Nyström, 2021). 

Unlike market shaping, which defines an actor as someone who has agency – an intention to 

cause effect. Therefore, intentionality is not a requirement of an actor, according to ANT  

(Korsgaard, 2011) In comparison, market shaping literature views technology as a vehicle or 

medium to help shape the market (Kaartemo & Nyström, 2021).  

 

ANT focuses on the interactions between actors in the network or market that alter the 

processes within it (Vezyridis & Timmons, 2014). Therefore, like recent market shaping 

literature, ANT argues that markets are shaped through collective market action. Baker et al., 
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(2019) noted that in some cases market shaping can be driven by ‘peripheral’ or ‘non-

traditional’ market actors and that it is important to look at these actors' activities when looking 

at market shaping phenomena. ANT is useful to be able to ‘zoom out’ and look at these 

peripheral actors shaping the market, which in some cases could be technology.   

 

The literature on ANT and market shaping considers a variety of ‘things’ to be an actor. For 

example, Mason et al. (2019) considered a molecule to be an actor. Mason et al. (2019) studied 

the marketisation (or market shaping processes) of the product from when it was discovered 

and as it was commercialised. Cresswell et al., (2010) focused on technology as an actor, 

whereby they studied the social effect of the introduction of a new software (the actor) for the 

use of electronic health records in a hospital. Similarly, Vezyridis and Timmons (2014) 

explored the relationship between people and machines during the implementation of a clinical 

information system in the emergency department of a UK hospital. In this study, the 

information system and the associated machines were viewed as an actor as they had the ability 

to alter work tasks and information flows (Vezyridis and Timmons, 2014). Miyao () studied 

premium and common rice cookers as an actor. In this study, ANT was used to study the 

emergence of the premium rice cooker market. These studies valued the use of ANT to describe 

and analyse the market or setting as it helped view the actors and their agency. Without the use 

of ANT, the effect of these actors would have been ignored or undervalued. 

 

ANT argues that actors by themselves have no significance and therefore no effect. Actors 

exert their significance and effect in their interactions with other actors (Martin & Schouten, 

2014; Williams-Jones & Graham, 2003). In ANT terms, actors (human and non-human) affect 

the actions of other actors through their own agency (Korsgaard, 2011). Actors are treated 

symmetrically, that is, humans and their non-human actors are treated the same, considered to 

have the same agency and are described with the same language (Miyao, 2018; Vezyridis & 

Timmons, 2014). All actors in a dynamic market system have their own personal and 

professional agenda that occur within interactions with actors. These agendas are made up of 

assumptions, expectations and previous knowledge. When actors are exposed to a new product 

or service in an emerging market, they carry these assumptions, expectations and previous 

knowledge into the way they interact with the technology. Thus, shaping the network or market 

the actors are a part of (Vezyridis & Timmons, 2014). Using ANT, this would mean that the 

product or services also shapes their reactions, interactions and how they function in the 
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network. As ANT emphasises that interactions make up a network, this shows how interactions 

influence how markets are shaped, emphasising the utility of ANT in this research.  

2.2.4. Market Shaping as an emergent field 

The literature on market shaping activities has not been harmonised. For this reason, there is 

no common theoretical framework terminology, or empirical research (Sprong et al., 2021). As 

a result, there is no clear definition on market shaping activities, or common activities that 

shape the market. Many authors have discussed market shaping activities, however, there are 

a variety of names, descriptions and nuances that differ the activities identified by authors. This 

is largely due to its novelty, market shaping is still a phenomena that researchers are trying to 

understand.  

2.2.5. Activities  

As outlined in the previous section, markets are dynamic social structures. Therefore, markets 

evolve through the social activities of those actors that make up them (Baker and Nenonen, 

2020). Market shaping literature views market shaping activities though three perspectives; 

networks, institutions and performances  (Beckert, 2010; Fligstein & Dauter, 2007; Martin & 

Schouten, 2014). Through viewing the market as a network, the activities actors engage in are 

perceived as their interactions and relationships with others (Beckert, 2010; Diaz Ruiz, 2012; 

Fligstein & Dauter, 2007). In comparison, viewing markets as institutions means actors engage 

in institutional work activities to change institutions (Fehrer et al., 2020). The Markets as 

Performances approach focuses on the practices performed by actors within a market  (Baker 

& Nenonen, 2020; Diaz Ruiz, 2012). 

 

Some pieces of market shaping literature use all three perspectives. Beckert (2010) argues that 

looking at markets through different perspectives (institutions, networks, and performances) 

ignores the impacts of the social characteristics of the other perspectives. For example, looking 

at a market through the network perspective ignores the role of institutions (Fligstein and 

Dauter, 2007). Additionally, the segmentation of these perspectives leads to separate 

approaches to analysing markets. However, Beckert (2010) argues that markets are performed 

networks made up of institutions, and thus suggests an integrative perspective of the sociology 

of markets. This perspective, known as the field perspective, merges the institutional, network 

and cognitive perspectives of markets. Consequently, an actor's agency is influenced by 

institutions, the relationships/interactions between actors and the cognitive frames of the actors 
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involved. The structures of these aspects of a market field defines and limits the market 

(Beckert, 2010). The framework developed by Beckert (2010) describes how actors shape 

markets towards favourable outcomes through restructuring resource linkages from one of the 

three structures in the field. 

 

Nenonen et al. (2019) identified the key activities that support companies to shape and bring 

change to their network. In order to bring change to their network, value creation must be 

improved. To do so, ‘market-shapers must consider a larger system of relevant stakeholders, 

recognise the institutional arrangements governing their behaviours, and foster new resources 

linkages within and across stakeholders’ (Nenonen et al., 2019, pg. 617). In the framework 

identified by Nenonen et al. (2019), two categories of market shaping activities were identified: 

triggering and facilitating activities. Triggering activities generate new intra and inter 

stakeholder resources linkages. As a result, these activities directly influence various aspects 

of the market. Facilitating activities relate to the creative ability of the firm to apply their 

triggering capabilities (Nenonen et al., 2019). Put simply, triggering capabilities are 

quantifiable actions done by a firm, while facilitating capabilities are a firms’ qualities and 

therefore are not quantifiable (Nenonen et al., 2019).  These capabilities are complementary, 

as action combined with learning about the market and mobilising resources is needed for 

market shaping to be successful. Arguably, Nenonen et al. (2019) encompasses all activities 

(institutional work, performances and interactions) detailed by market shaping literature.  

2.2.5.1. Triggering Activities  

Nenonen et al. (2019) identified three key triggering activity sets; redesigning exchange, 

reconfiguring the network and reforming institutions. These triggering activities are those 

activities that market shaping firms participate in while actively shaping their market. More 

than one triggering activity must be used by firms in order to successfully shape the market. 

The authors state that this is consistent with the sociological view of markets, as more than one 

interaction must be altered to change the connected network. Additionally, firms either use 

triggering activities sequentially or all at once. Using activities sequentially tends to gradually 

influence the market system, while using them at the same time makes the market more 

susceptible to change. Nonetheless, either tactic can result in successful market shaping. 

Nenonen et al (2019) emphasize that simply using trigger activities cannot shape the market. 

Whether or not the market is shaped is a result of the complex and emergent processes present 

in a market. 
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2.2.5.1.1. Re-designing exchange 

The first capability set, re-designing exchange (Figure 3.) involves firms altering their business 

model and thus how they exchange resources. This involves re-defining the use of the product. 

One way firms do this is changing product properties to increase use-value (Nenonen et al., 

2019). This can be done by improving the product, or introducing a new product. Products are 

also redefine through changing the scope of the product, where products can be integrated 

together (bundling) or separating products that were previously together. Products can also be 

altered through changing the property rights being exchanged (Nenonen et al., 2019). 

 

Market shaping firms also re-define the use of the product through altering the price of the 

products. Changing the price point or changing the pricing logic normally mirrors the re-

definition of the product (Nenonen et al., 2019). This results in re-designing the exchange 

between firm and customer. Additionally, firms re-design exchange through modifying 

matching methods, for example, using digital channels to connect firms and customers. 

 

Figure 3. Re-designing Exchange activity set and the associated triggering activities as 
identified by Nenonen et al. (2019).  

2.2.5.1.2. Re-configuring the network 

Markets are also shaped by those who actively altered the network around them. In the 

literature, this is also known as collective market work - the orchestrated purposeful actions of 
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a collaboration to shape the market” (Baker and Nenonen, 2020, pg. 240). Actors who are in 

the network often share a common goal.  

 

Re-configuring the network is a large activity set made up of smaller activities. First, re-

configuring the network is done through building allies. This can come in two forms, building 

allies with those who have the same goal or building allies who do not necessarily have the 

same goal but help in providing the resources to reach the goal (Baker and Nenonen, 2020). 

Nenonen et al. (2019) identified re-configuring the network as an activity set (Figure 4.). The 

three activities to this activity set are modifying the supply network, modifying customer-side 

features and modifying the availability of competing products or services. Baker and Nenonen 

(2020) and Nenonen et al. (2019) identified the process of adding actors to a firms network as 

a market shaping activity. Further, Nenonen et al. (2019) also saw removing actors from a firms 

network and altering the types of actors as an activity. Modifying customer side features such 

as education and changing how customer use a product is also a market shaping activity 

involved in re-configuring the network (Baker and Nenonen, 2020; Nenonen et al., 2019). 

Market shaping companies also alter the competition in the market. This is important for market 

shaping firms as a lack of alternative offerings a new product or market may not seem 

legitimate (Nenonen et al., 2019).  

 

Figure 4. Re-configuring the network activity set and the associated triggering activities as 
identified by Nenonen et al. (2019). 
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2.2.5.1.3. Re-forming institutions 

The reforming institutions activity set involves influencing representations that portray or 

characterise a new or shaped market and influencing the norms or ‘rules of the game’ in the 

market. Market shaping literature argues that the institutional logic of a market must be 

transformed in order for the market to be shaped (Baker and Nenonen, 2020). Actors can 

deliberately alter institutions or shape the market through institutional work (Fehrer et al. 

2020). This can involve influencing ‘soft’ rules e.g. influencing terminology used, or 

influencing societal values or influencing ‘hard rules’ such as international law (Nenonen et 

al., 2019). Influencing institutions helps legitimise a new market. Figure 5. below outlines the 

re-forming institutions activity set and its associated triggering activities.  

 

 

Figure 5. Re-forming institutions activity set and the associated triggering activities as 
identified by Nenonen et al. (2019). 

2.2.5.2. Facilitating Activities 

Facilitating activities support market shaping activities. These activities cause effect by 

enabling market shaping through facilitating the discovery of new resource linkages and 

mobilising key resources to support the triggering capabilities (Nenonen et al., 2019).  
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There are two facilitating activity sets; discovering value potential and mobilising resources. 

Figure 6. below outlines the two facilitating activity sets and their associated facilitating 

activities. 

 

Figure 6. Discovering value potential and mobilising resources activity sets and the 
associated facilitating activities as identified by Nenonen et al. (2019). 

2.2.5.2.1 Discovering Value Potential 

Exploring and experimenting are facilitating activities that help discover value potential. They 

do this through increasing a firm's understanding of the opportunities in the market, thus 

discovering value potential (Nenonen et a., 2019).  

 

Exploring activities are those that help a firm understand how value is created and how to take 

advantage of the value creating opportunities. This involves understanding of customers’ value 

creation, prioritising value creation, being able to comprehend the wider network, and 

reframing phenomena. Nenonen et al. (2019) found that understanding customers’ and 

stakeholders value drivers is central to any successful market shaping firm. 

 

Experimenting is a firm's ability to probe the market’s receptiveness to new ideas, and to 

respond to the developments that the probing results. Market shaping firms who experiment 

engage in activities such as selling the idea internally, re-defining the investment, simulating, 
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experimenting and embracing serendipity, and the fostering of continuous learning and an 

openness to new ideas.  

2.2.5.2.2. Mobilising resources 

Expressing and engaging activities help a firm mobilise stakeholder resources to deploy their 

triggering activities. This allows for new resource linkages and integration to develop 

(Nenonen et al., 2019).   

 

Expressing activities are the firm's ability to purposefully create value in the vision for the 

market with the market stakeholders. This ability to create meaning for stakeholders is crucial 

to successful market shaping efforts. Most firms seek strategies that benefit most stakeholders. 

Through this, firms build credibility for the focal firm, and the vision for the market being 

shaped, this helps in enrolling others to share the same vision for the market. The authors 

identified this activity as central to market shaping. Those who use expressing activities are 

able to articulate a win win win vision for the future markets, deliberately use accessible 

language, leverage reputation of key individuals and express and quantifying the benefits of 

change (Nenonen et al., 2019). Activities that act to build credibility and legitimacy for a 

market vision are important to enhance the value proposition which means actors are more 

willing to engage with products that demonstrate those attributes. The underlying activities 

associated with this capability is; articulating a win win win vision for the future market, 

deliberately using accessible language, leveraging reputation of key individuals and expressing 

and quantifying the benefits of change (Nenonen et al., 2019) 

 

The engaging activity is a firm's ability to redirect stakeholder resources from existing uses. 

The authors hold the perspective that market shaping requires a collection of actors, and thus 

deems this as important as it engages many stakeholders. This includes helping customers and 

other stakeholders to operate in the new market, de-risking or incentivising the change for 

customers and stakeholders, involving lead customers and stakeholders to promote the change, 

heightening engagement among customers, and collaborating with competitors to promote 

change.  

2.2.5.3. Translation 

Translation is a key concept in ANT that explains how a network is modified over time (Miyao, 

2018). Translation is focused on “tracing and describing the process by which a set of actors is 
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(temporarily) stabilised into a strong network that can act as a single whole” (Vezyridis & 

Timmons, 2014, pg. 19). Also central to this concept is the ability to understand how a new 

technological solution to a problem is adopted by a network of actors whilst also disregarding 

competing solutions (Vezyridis & Timmons, 2014). 

 

In order for a network to be successfully translated, a problem must be identified, then an actor 

network is mobilised to deal with it (Martin & Schouten, 2014; Miyao, 2018). Cochoy (2014) 

stated that translation is successful when the network is oriented towards convergence and 

irreversibility. To converge, the actors of the network need to be aligned and coordinated, and 

therefore have shared interests (Williams-Jones & Graham, 2003). Actors become aligned 

when they accept the identities given to them. Actors are coordinated when their behaviour 

matches the norms, practices of the network (Vezyridis & Timmons, 2014). At this point, the 

primary actors have convinced other actors that the network is a more effective way to deliver 

what was previously being delivered (Vezyridis & Timmons, 2014). An example of translation 

is resistance in response to social change. Interactions arise and occur and individuals are 

enrolled to resist such changes that threaten the current network (Williams-Jones & Graham, 

2003). 

Miyao (2018) argued that market emergence can be considered a translation (reconfiguration) 

in the actor network of that market. Martin and Schouten (2014) also state that looking at how 

a market is translated is useful to see where in the market is susceptible to translation or market 

shaping activities to occur.  Kaartemo and Nystrom (2021) highlight that market shaping isn’t 

about a singular shift altering the market, but about the incremental market activities that shape 

an ongoing system. This is another similarity market shaping literature has with ANT, as the 

act of translation focuses on small ongoing activities that slowly shape a network, as does 

market shaping.   

According to Callon (1986), translation consists of four stages; problematization, 

interessement, enrolment and mobilisation (Cochoy, 2014; Vezyridis & Timmons, 2014). 

Problematisation is the step at which the problem is identified by a primary actor, and the 

complementary assets required to solve the problem are also identified. Following 

problematization, the system is built by primary actors in the second stage, known as 

interessement. Negotiations also occur at this stage to establish the roles actors may play in 

the emerging network. Negotiations lead to enrolment, when the actors accept the roles and 

identities given. At this point, competing networks are disrupted (Vezyridis & Timmons, 
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2014). Mobilisation involves the support from allies as the solution gains wider acceptance 

and enrolled actors identities are further solidified to avoid betrayal, thus maintaining the 

network (Vezyridis & Timmons, 2014; Waniak-Michalak & Michalak, 2019). One central 

aspect of translation is the establishment of obligatory passage points (Korsgaard, 2011). These 

points are established in an emerging network, and they are key points that all actors go through 

to shape the network in a specific manner and manage it towards a specific goal (Martin & 

Schouten, 2014). Obligatory passage points are normally primary actors. Their role is to 

encourage other actors to endorse the solution by imposing or stabilising identities on to actors 

(Vezyridis & Timmons, 2014). 

2.3. Genetic Testing as a Dynamic Market 

Seemingly, there is limited to no research utilising sociological and qualitative perspectives of 

the genetic testing market. One study done by Williams-Jones and Graham (2003) used ANT 

to analyse the ethical issues of the DTC-GT. The authors used the case of Myriad Genetics and 

their aim to patent their BRACAnalysis test for breast cancer. In this piece of research, the test 

was viewed as an actor and was considered as a focal point for determining what occurred in 

the actor network. The authors focused on tracing the technological actor and its interactions 

with other actors to track the path of technology development. Through this research, the 

authors showed that technologies are not stagnant ‘things’ used by consumers but are shaped 

by consumers as they utilise the technology for their own purposes. Genetic tests are also 

having an impact on the medical system by shaping the services it can provide. Medical 

technologies are now being seen as consumer goods. 

 

From the literature, it is evident that actors are engaging in market shaping activities that trigger 

and facilitate change in the market. However, the literature focuses on the benefits of DTC-

GT, such as personalised medicine and consumer empowerment (Finlay, 2017; Savard, 2013), 

and the issues of DTC-GT, such a DTC legitimacy, regulations, and a lack of healthcare 

professional involvement (Curnutte, 2017; Hogarth et al., 2008; Hogarth & Saukko, 2017). It, 

therefore, can be said that the literature explains why different actors trigger change while also 

raising concerns about the change being triggered. However, what the literature lacks is how 

actors are triggering change and why they are struggling in their activities. Interestingly, the 

literature also shows that no clear singular actor is driving the market, contradicting what is 

required for a market to be shaped by dynamic market system literature. The gaps in the 
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explanation of how the DTC-GT market is being shaped highlights a need to understand 

interactions and activities between a range of different actors. Further, there is a need to 

understand how these interactions are shaping the evolution of the DTC-GT market. 

  

The genetic testing market and how genetic testing is delivered is clearly changing. 

Specifically, clinical laboratories want to use the DTC provision model for genetic testing, but 

previous controversies have made it challenging to integrate clinical backed testing into the 

DTC model. Additionally, questions remain as to the complexities a number of traditional and 

new actors face when engaging with, for example, new technologies, networks and, ethical 

considerations. Therefore it is also clear that actors are struggling to trigger change in the 

market. This thesis will use the concepts in actor network theory, market shaping literature and 

Nenonen et al.’s (2019) Capabilities of Market Shaping framework to view the market as a 

dynamic process.  

 

Seemingly, there is a lack of understanding to why change has been difficult to trigger and 

facilitate in the clinical DTC genetic testing market. Therefore, the purpose of this thesis is to 

increase the understanding of the market-shaping activities taking place in the DTC-GT 

context. This thesis acts to answer the question: 

How do actors in the clinical DTC-GT market engage in market shaping 

activities? 

To answer this research question, the following sub questions will be researched:  

1. How do actors trigger change in the clinical DTC genetic testing market? 

2. How do actors facilitate change in the clinical DTC genetic testing market? 

3. What are the struggles actors face in engaging in these activities? 
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Chapter 3 : Methodology 

This chapter describes the methodology of the study, designed to answer the research questions 

of this thesis. It details the research context, research design, data collection and analysis, and 

the limitations of this research.  

3.1. Research Context 

As stated at the end of the previous chapter, there is a lack of understanding as to why change 

has been difficult to trigger and facilitate in the clinical DTC genetic testing market. Therefore 

there is a need to deepen the understanding of actors’ activities and interactions in the market. 

Therefore, the purpose of this thesis is to investigate the market-shaping activities happening 

in the clinical DTC genetic testing market. In order to address the research purpose, this thesis 

draws on a dynamic understanding of markets and market activities. To restate the research 

questions outlined at the end of the previous chapter: 

How do actors in the clinical DTC-GT market engage in market shaping 

activities? 

To answer this research question, the following sub questions will be researched: 

1. How do actors trigger change in the clinical DTC-GT market? 

2. How do actors facilitate change in the clinical DTC-GT market? 

3. What are the struggles actors face in engaging in these activities? 

This research focuses on Lab A, a clinical genetic testing facility. Currently, the services it 

supplies are targeted at two key markets. First, the laboratory provides cancer and targeted 

therapeutics genetic testing. The second market Lab A targets is the paternity testing market. 

A consumer cannot directly access Lab A’s cancer services. Instead, they must obtain a referral 

from their GP or specialist. In comparison, Lab A’s paternity services can be directly accessed 

by a consumer. In recent years, the Laboratories’ main strategic focus has been on the growth 

of the company. In analysing the opportunities the lab could pursue to grow the company, the 

laboratory saw the most potential by offering genetic testing in the DTC model. This meant the 

laboratory could increase the use of underutilised equipment while diversifying revenue 
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streams. At the time of the writing of this thesis, the company was in its early stages of 

investigating the opportunity and its implementation. As a result, their activities were largely 

around investigating and researching the market. The company engaged in market research 

activities in order to obtain an idea of the market they planned to enter. This provided 

information on the competitive landscape and the value that lay in the market. Additionally, 

the company was involved in talking to many potential and current stakeholders. These 

stakeholders were legal professionals, healthcare professionals, and funders. The aim of 

interviewing these stakeholders was to find out the most appropriate way to implement a DTC 

product in the clinical space. One of the key issues the company foresaw providing potential 

obstacles to implementing a clinical DTC test was the previous reputation of DTC tests. As a 

result, their activities focused on gathering intel on how it would be best to implement the 

clinical DTC service.  

3.2. Research Design 

3.2.1. Qualitative and Abductive Approach 

The research is based in a qualitative research design approach. Qualitative research provides 

in-depth investigation with thick, rich descriptions (Merriam, 2002). Additionally, qualitative 

research is useful for understanding phenomena that are poorly understood (Fossey et al., 

2002). For this reason, qualitative research is suited to this research as it wants to understand 

the complex phenomena of market activities in the clinical DTC market. In comparison, 

measuring quantitative data would require a measurable phenomenon,  and therefore would not 

be able to describe the phenomena at the focus of this research (Merriam, 2002; Fossey et a., 

2002). More so, qualitative research has a long tradition in sociological studies, as dynamic 

market systems literature has its roots in sociology (Merriam, 2002). Due to a need for rich 

descriptions, and the origins of the literature used to support this study, a qualitative research 

approach was chosen.  

 

In order to meet research objectives, an abductive reasoning approach was used. Abductive 

reasoning allows the researcher to create hypotheses and insights from existing theory and 

build upon this from insight from empirical data  (Andersen & Kragh, 2010; Timmermans & 

Tavory, 2012). In the literature, market shaping activities have been identified by a number of 

researchers (Baker & Nenonen, 2020; Humphreys & Carpenter, 2018; Nenonen et al., 2019). 
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However, market shaping activities have not been identified in the unique context of the 

genetic testing market. The market shaping literature provides likely explanations as to how 

markets could be shaped in the genetic testing market context, however, the picture remains 

incomplete. Using an abductive research approach, additional theories can emerge from the 

data collection process. Empirical data is used to add to existing theories from the literature to 

describe the activities in the genetic testing market. This enables insights to be both flexible 

and iterative as theoretical concepts and empirical data build upon each other.  

3.3. Data Collection 

3.3.1. Semi-structured Interviews 

Semi-structured interviews were the main method of data collection. They were used as they 

allow for an in-depth, focused exploration of the activities in the genetic testing market (Fossey 

et al., 2002). The structure of semi-structured interviews encourages flexibility and the 

emergence of new themes, whilst also maintaining focus on the wider topic at hand (Fossey et 

al., 2002). An interview guide was designed prior to interviewing participants. This guide 

focused on the participants journey, how they/their organisation engage with genetic testing, 

how they/their organisation implements change, their interactions and their opinions on DTC-

GT. This guide can be found in Appendix A. Open ended, structured questions were asked to 

obtain as much information as possible, in line with the qualitative nature of this study. The 

structure allowed the researcher to provide direction to the interview but also encouraged 

flexibility and the emergence of new themes. This is in accordance with the abductive approach 

of this research.  

 

Interviews were conducted with key actors in the genetic testing market, these actors were in a 

clinical genetic testing facilities network (see Table 1. for more detailed information), the 

clinical genetic testing facility the researcher interned at for the duration of this research.  

 

Due to varying backgrounds and purposes of interviewees, variations away from the interview 

guide were used when necessary. This allowed for full information to be extracted from the 

interviews as the interview content was relevant to the interviewee, further encouraging the 

researcher to gain rich insights into the study at hand. In addition to this, the interviews were 

iterative in line with the abductive reasoning approach of this research. This meant as the data 
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collection processes progressed, data from previous interviews informed later interviews 

(Fossey et al., 2002). 

3.3.2. Interviewee selection 

Interviews were conducted with actors involved in the genetic testing market. Specifically, 

these actors were in the network of Lab A. The researcher interned at this company for the 

duration of this thesis. A range of actors were interviewed, providing a range of perspectives. 

The participants, market roles, and purpose for the study can be found in Table 1.  

 

Convenience sampling was used to recruit participants. Participants were recruited from the 

industry network of Lab A. Convenience sampling is recruiting participants that are easily 

accessible (Ebeto & Babat, 2017). Snowball sampling was also used to recruit additional 

candidates. Formal invitations were sent out to these individuals. Snowball sampling involves 

using participants networks to get them to direct the researcher to other potential participants 

(Ebeto & Babat, 2017). The benefit of using these sampling methods was ease to the researcher, 

whilst also being in line with the ethics approval this research received. These formal 

invitations contained a brief overview of the purpose of the research. Following acceptance of 

the invitation, potential interviewees were provided with a participant information sheet and a 

consent form. 

 

Eleven participants were interviewed. Interviewees were from a range of backgrounds that 

were involved in the genetic testing market in New Zealand. Details of participants can be 

found in Table 1. 

 

Due to the COVID-19 pandemic and government regulations at the time interviews were 

conducted, all interviews were conducted online through video conferencing software, Zoom 

or Microsoft Teams. Each interview lasted approximately 60 minutes. A recording software 

was utilised to record the interviews. Transcription software Otter.ai. was used to initially 

transcribe the audio content of the interviews. However, due to limitations of the Otter.ai. 

software, the researcher also listened to the interviews and reviewed the transcripts to ensure 

accuracy. The researcher also edited the transcripts to be confidential and anonymised. Once 

completed, the transcript was sent back to the interviewee to allow the interviewee to edit the 

transcript. This was to provide interviewees the ability to edit their transcript. If the interviewee 

did not reply following one follow-up, the interviews were used as is.  
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Table 1. Participant Information including their code, market role and purpose for this study 

Participant 
Code 

Market Role Purpose for this study 

Participant 1  Academic  P1 had an academic and legal perspective to the history and current status of the DTC market. 

Their main expertise is in the organisations who were involved in the emergence of the DTC 

market. Other insights provided a perspective of privacy, contracts and other regulatory 

elements of the market. 

Participant 2 Clinical Laboratory Director P2 expertise is in the implementation of genetic testing services in the clinical genetic space in 

New Zealand. They play a key role in the operational aspects of their company, providing 

insights into the market activities that their company engages in when implementing new 

genetic testing services.  

Participant 3 Operations Analyst for 

Fertility Provider 

Participant 3’s organisation implemented new genetic testing services last year. This provided 

insight into how an organisation adopted new genetic testing services into their operations and 

the considerations that must be undertaken when doing so. P3 also provided insight into how 

DTC testing can be implemented with the involvement of clinicians.  

Participant 4 Managing Director and 

Founder of Private Clinical 

Genetic Testing Facility 

P4 provided a historical account of the genetic testing market due to their long service to roles 

in the market. P4’s company is actively looking into implementing DTC services, providing 

insight into the initial activities and interactions companies engage in when entering the market. 

P4 has a strong vision for the future of the genetic market and is actively trying to shape the 

market in line with their vision.  

Participant 5 Public Clinical Geneticist P4 profession provides the interface between clinical genetic testing outputs and the 
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community. Clinical genetic testing is safeguarded by many norms and regulations. Clinical 

genetic testing is seen as a gold standard for genetic testing services. They provided insight into 

how the DTC-GT market can evolve in line with clinical genetic testing.  

Participant 6 Cardiologist and Founder of 

DTC Start-up 

P6 uses both DTC and clinical genetic testing in their role. They therefore provide a unique 

insight into the activities involved with utilising both types of testing. Furthermore, P6 as a 

founder of a DTC start-up provides insight into the activities involved with the introduction of 

a new DTC offering to market.  

Participant 7 Ex-CEO of Hospital P7 provided a clinical perspective on DTC testing. This involved the way DTC testing could 

be integrated in a healthcare setting.  

Participant 8 Consultant P8 also provided a historical perspective of the genetic testing market. P8 also holds governance 

roles across companies that are involved with genetic testing, therefore providing insight into 

the activities undertaken by these organisations. 

Participant 9 CEO of Healthcare Facility P9 provided insight into how change is initiated in healthcare, and the activities associated with 

that. P9 provided a broader view of change in the healthcare system as they did not have a 

genetic testing background.  

Participant 10 Director at a Pharmaceutical 

Company 

P10 provided a unique insight into the role of genetic testing, and DTC testing in the broader 

view of personalised healthcare in New Zealand.  

Participant 11 Team Leader for Personalised 

Medicine at a Pharmaceutical 

Company and previous 

employee at DTC companies 

P11’s past roles involved developing DTC products and services with scientific evidence and 

also educating and counselling consumers on genetic testing results. This meant they provided 

a unique insight into the activities involved in DTC companies and the challenges these 

companies face in integrating with healthcare.  
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3.4. Data Analysis 

A qualitative analysis software, Nvivo, was used to analyse transcripts. Transcripts were 

uploaded to the software, where they were analysed through the process of coding. Due to the 

abductive approach of this research, transcripts were processed through several rounds of a 

mixture of inductive and deductive coding. This involved using theoretical concepts from the 

literature, as well as new insights from the empirical data as interviews progressed. Namely, 

Nenonen et al. (2019) - 'Capabilities for market-shaping: triggering and facilitating increased 

value creation' was used as a starting point for data analysis. Initially, the researcher used 

inductive coding, where common activities and patterns in the research were identified. 

Following this, these activities were grouped into underlying activities. Then, underlying 

activities were grouped into 'Broader Themes' of activities through deductive coding. These 

broader themes were either "triggering activities", "struggles with triggering change", 

"facilitating activities", and "struggles with facilitating change". These themes were in line with 

the types of market shaping activities identified by Nenonen et al. (2019). Figure 7. shows two 

examples of the coding process; one being for "struggles with triggering change" and the other 

for "facilitating activities.  

 

 

 
Figure 7. Coding Process 
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3.5. Reliability and Validity 

Reliability refers to the ability of the research to be replicated in a similar setting (Shenton, 

2004). As a result, if the research at hand was repeated with the same conditions, the same 

results would be obtained (Shenton, 2004). However, due to the qualitative nature of the study 

and its in-depth exploration of a particular phenomenon, reliability cannot be 100% achieved. 

Nonetheless, to improve any issues with reliability, the researcher kept detailed records, and 

the research design and the method utilised by the research was detailed in this chapter.   

 

Validity can be broken up into internal and external validity. First, internal validity refers to if 

the study measured what was intended (Shenton, 2004). In order to improve any issues with 

internal validity, member checks were used. Participants were provided with the opportunity 

to read over their transcripts. In doing so, they were able to amend their transcripts to ensure 

the words they used reflected what they meant (Shenton, 2004). Internal validity was further 

ensured by the researcher reviewing interview recordings multiple times, as well as the 

corresponding transcripts. This helped to ensure the findings reflected the information provided 

in the interviews.  

 

Second, external validity refers to the research's ability to be generalised to a wider context 

beyond that of the current study. This also refers to its transferability (Merriam, 2002; Shenton, 

2004). The external validity of this research was limited as a result of its qualitative nature. 

Qualitative research analyses a specific phenomenon (Merriam, 2002; Shenton, 2004). 

However, the purpose of this research was not to generalise, but to provide insight into the 

activities of the genetic testing market.  

3.6. Ethical Considerations 

This study was approved for ethics by The University of Auckland Human Participants Ethics 

Committee (UAHPEC). As aforementioned, participants were provided with a participant 

information sheet and consent form upon citing interest in participating in this study. This 

provided detailed information on the study and ensured the participants informed consent. 

Include in the information sheet was advising the participants' voluntary choice to be in this 

study and that they could withdraw at any time without reason. In transcribing the transcripts, 

any information that could identify the participant was removed, and a unique code was given 
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to each participant in order to assist the researcher in knowing who that participant is, but also 

maintaining confidentiality and anonymity. All information used and recorded by the 

researcher was stored safely on the University of Auckland cloud drive. Only the researcher 

had access to the information. As per university policy, all information will be kept for six 

years, after it will be deleted.  
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Chapter 4 : Findings 

This chapter will describe the findings of this research. First, activities that actors use to trigger 

change in the clinical DTC-GT market will be discussed, as well as the struggles they face as 

they attempt to trigger change. Secondly, the activities that help facilitate change in the market 

will be discussed, as well as any struggles faced.  

4.1. Activities that trigger change in the clinical DTC-GT market 

Triggering activities are market shaping activities that directly shape the market. Genetic 

testing actors are using these activities to re-design exchange, reconfigure the network and 

influence institutions. The findings show that the development of technology in the genetic 

testing market has been a key driver of the market. The development of technology has enabled 

other actors to engage in activities that re-design exchange, reconfigure the network and 

influence institutions. However, it is clear that there are contrasting activities in this market 

that influence how the activities that trigger the market are applied.  

4.1.2. Technology as an actor is shaping the market through re-designing exchange  

The development of technology is shaping how genetic testing can be used, thus increasing the 

utility of genetic testing for its users. Additionally, technology development has increased the 

capacity and utility of databases, meaning that genetic testing is more accurate, further re-

designing exchange by changing the offering. Finally, technology development has driven 

change in the market by adjusting the pricing of genetic testing.   

4.1.2.1. Increased utility of genetic technologies 

As genetic technology has developed over time, the applications of genetic testing have 

increased. The increasing applications and maturity of genetic testing technology have resulted 

in an increased utility of genetic technologies. As a result, the development of technology has 

triggered change through re-designing exchange of the product offering.    

 

The technology involved in genetic testing has expanded from looking at genetic material on a 

microscopic level (e.g. chromosomes) to using sequencing methods which allows laboratories 

to sequence all of or part of an individual's genetic material. Through these developments, more 

genetic information can be obtained from genetic testing. This has meant that genetic testing 
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has become more useful. In this way, technology has shaped the product offering by increasing 

the diversity and granularity of genetic information, resulting in more genetic testing products 

available in the market.  

 

In addition to new technologies being developed, the application scope of existing genetic 

technologies has also been expanded. In turn, this has increased its utility. This has triggered 

further change in the market. Empirical data shows that most genetic technologies used today 

have been around for several years. However, the manner in which these technologies are used 

in laboratories has changed. As scientific research has evolved and more knowledge has been 

created, the underlying understanding of genetic diseases has also changed. This means that 

old technologies are able to be used in new and different ways. 

  

Targeted cancer therapies is an example of how the development of technology has triggered 

a change in the product offering. The development of technology has allowed for genetic 

analysis of cancer. As cancer is caused by a genetic mutation, these mutations can now be 

targeted, providing optimal patient therapy. The ability to provide cancer treatment based on a 

patient's genetics is considered to be one of the cornerstones in the development of the genetic 

testing market so far. Many participants in this study used this example to emphasise the 

increased utility of genetic testing due to the development of technology.  

 

"The cancer example is amazing, like, refining cancer based on the actual 

genetic mutation, rather than the location in the body is just an infinitely smarter 

way to treat cancer." 

 - Participant 11 Former DTC Employee, 

Current Personalised Medicine Lead  

4.1.2.2. Genetic Database Improvements 

Technological database improvements have shaped the market through increasing the accuracy 

of genetic testing. This has shaped the market by providing the ability to change the offering 

and re-design exchange. This study identified that actors believe that database improvements 

are a defining factor in triggering change in the genetic testing market.  

 

The initial improvement involved scientific research into the mathematics of probability, which 

increased the ability to create predictive models. This highlighted the importance of the quality 
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of genetic data. Later improvements involved moving from a manual process of matching a 

sample to an outcome to automatically doing so through the use of computerised approaches. 

Constructing databases through these methods has meant that data has increased utility by 

increasing the accuracy of the databases. As a result, more genetic testing services and products 

can be developed. 

 

"So I suppose the most important thing that's probably happened is the 

availability of computerised approaches or database approaches to be sure that 

you're matching a sample to an outcome…The question was, how do you 

construct a database so that you had integrity of the sample coming in, and the 

data coming out. Because it was effectively an almost a manual process…I 

regard that, the storage of data as being one of the absolutely key breakthroughs 

in the whole thing"  

- Participant 9, Consultant 

 

Groups of people have recognised the value in having large databases, and many participants 

named the UK Biobank data as having an impact on the usability of data. Other similar projects 

named were 'All of Us' in the United States and a similar project in China. The development of 

these databases triggers change through developing knowledge on the associations between 

genes, the prevalence of genes in the population and the predisposition of some genes. Larger 

databases provide more information as there are more samples to compare data against. In turn, 

this increases the applications in which genetic data can be used, further increasing the amount 

of information that can be given to a consumer or patient.  

 

"Databases are getting larger. So there's this thing called UK Biobank. I'm 

getting emails from them weekly about exome, and whole genome data that's 

becoming available. And that's a study that started in 2006 it has been around 

for a long time. But it only had the sequence data, initially. It has created a 

wealth of literature with associations for these genes." 

 - Participant 6, 

Cardiologist and DTC Company 

Founder 
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4.1.2.3. Adjusting price or pricing 

The development of technology is reducing the cost of testing, further triggering change in the 

market through re-designing exchange. When genetic testing technology was first introduced, 

the cost of procedures limited the technology to research funded by high-value grants. As 

genetic testing technology has evolved and methodologies have been refined, the price point 

of testing has been reduced. The reduction in the cost of testing has meant that genetic testing 

has become more accessible. In turn, new customer groups have been approached for example; 

consumers were approached, leading to the formation of the DTC market.  

 

"That in, 20 years ago, we got the first human genome, right. You 

know, there was one person who had their genome sequence, and it 

took 20 years and costs $3.2 billion. As a comparison, it cost more 

to do that than it did to put a man on the moon. And now it costs, you 

can get, I got my genome done three years ago, for about 600 euro. 

And it took two months. It's crazy. It's just how fast that technology 

has moved in the space."  

- Participant 11 Former DTC Employee,  

Current Personalised Medicine Lead 

 

The development of technology has re-designed exchange in the genetic testing market. As 

technology has evolved, genetic testing has become more accurate, cheaper, and increased the 

range of products. Previously, genetic testing technology and procedures would have been too 

expensive for the consumer to participate in the market. Consequently, technological 

development has allowed actors to re-design exchange by offering genetic testing services 

directly to consumers.  

4.1.3. Actors are reconfiguring the network to accommodate and support a change in 
product offering 

The development of technology triggered change in the genetic testing market in the form of 

re-designing exchange. As a result, DTC-GT products and services were developed. However, 

as aforementioned, many controversies have come along with providing a DTC-GT service. 

As a result, actors are also triggering change through reconfiguring the network to 

accommodate and support this change while also taking into account the controversies. Actors 
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in the genetic testing market have altered the number of participants in the network, largely 

through adding consumers. However, healthcare professionals involvement has also been 

altered, as they have been removed and added to the network over time. 

4.1.3.1. Involvement of a healthcare professionals 

Controversies in the DTC market arose due to the change in product offering to consumers. 

Originally, healthcare professionals were removed from genetic testing provision. However, 

controversies arose with a lack of healthcare professionals in the processes. As these 

controversies arose, actors began to reconfigure the network to right the wrongs associated with 

the controversies. The findings of this research show that companies are triggering change in 

the DTC market by adding healthcare professionals back into the network in a variety of ways.  

 

First, companies are taking into account healthcare professionals' opinions and 

recommendations as they develop DTC products and services. Firms are also adding healthcare 

professionals to increase the credibility of their testing. This is important for clinical genetic 

testing companies who want to provide DTC type testing. Additionally, firms are also adding 

healthcare professionals into the test provision process. For example, some companies require 

a healthcare professional to order the test on behalf of their patients. 

 

These activities are occurring as firms are beginning to realise that consumers are not ready to 

deal with genetic testing interpretation on their own. With health-related genetics, consumers 

still rely on support from their healthcare professionals. Thus, companies providing clinical 

DTC-GT have built allies with healthcare professionals to provide support. Firstly, this support 

is needed to reduce any anxiety or possible misuse that may occur from providing genetic test 

results without a healthcare professional. Low public knowledge increases the likelihood of 

misuse (detailed later in this chapter), thereby increasing the need for a healthcare professional. 

A healthcare professional can also create a tailored plan based on the genetic test results to 

support the individual through any results they may receive.  

 

You can offer a direct-to-consumer test, but because it involves genetics and some 

level of interpretation, I think it's important that it's not necessarily just, Joe 

Bloggs on the street sends in a sample and he finds out all this information… In 

isolation, that knowledge isn't going to stop you having a heart attack. However, 

if it's in the right clinical space, and you've got a GP who, who does this test and 
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says, "look, okay, this is indicating that you're a very high risk. Let's look at your 

diet, what are you doing? Let's look at exercise, do we need to put you on some 

prophylactic treatment in order to prevent this", it's not going to, you know, 100% 

stop you from doing it. But you can make lifestyle changes that may reduce the 

risk  

– Participant 2, Clinical Laboratory Manager 

 

Genetic counsellors are a type of healthcare professional being added to the DTC network to 

provide support and interpretation of genetic test results. Genetic counsellors are currently part 

of the clinical genetic testing setting, but are increasingly being added to the DTC test provision 

process. Some firms require consumers to talk to a genetic counsellor before or after (or both) 

a genetic test. As genetics deals with lots of uncertainty, genetic counsellors first provide 

support in areas of understanding the test, the outcomes of the test, and any unexpected findings 

that may occur. Secondly, genetic counsellors provide a pathway to manage that uncertainty 

post receiving a genetic test result. There are several ways genetic counsellors are being added 

to the DTC network. First of all, some DTC companies are hiring genetic counsellors to provide 

services in-house. Other companies are providing a contractual service for genetic counsellors 

whereby they have separate clinical jobs outside of that DTC service. Other companies provide 

DTC genetic tests through a healthcare facility. That healthcare facility may also have in-house 

or contracted genetic counsellors that consumers/patients speak with at some point during their 

genetic testing journey.  

 

At the same time, health care professionals are reconfiguring their interactions with consumers. 

Healthcare professionals are reconfiguring their interactions with consumers as they see the 

benefit of a DTC model but want to ensure that it is provided in a safe environment. Like DTC 

companies adding healthcare professionals back into their network, healthcare professionals 

are adding consumers into their network for the same reasons - for consumers to access DTC 

testing with an interpretation and counselling to reduce the risk of misuse and anxiety. The 

empirical findings show that healthcare professionals that provide DTC-GT to consumers are 

able to provide the benefits of DTC-GT in a controlled environment. Healthcare professionals 

can provide the results to the patient with an interpretation, and also allow for the results to be 

integrated with their health records. If needed, the healthcare professional can provide a tailored 

plan based on genetic test results to engage in preventative measures, as aforementioned, and 

reduce any misuse or anxiety.  
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Many healthcare professionals have also delved into DTC-GT due to the choices it provides 

patients with. Currently, healthcare systems gatekeep patients' information. This means 

patients cannot access their own information without the involvement of a healthcare 

professional. This study shows that healthcare professionals who get involved with DTC 

genetic tests believe that the current institution of data access is not the best fit for their patients, 

and consequently, patients should have access to their own data. Therefore, healthcare 

professionals have added the consumer into their network to help facilitate the idea of their 

patients having access to their data.  

 

And I believe we should have access to their own information. And hospitals are 

terrible at controlling data and not allowing people to see their own information.  

– Participant 6, Cardiologist and DTC Company 

Founder 

 

Genetic healthcare professionals are also adding other non-genetic specialists to their network. 

Current practice among specialists is to refer patients onward who may need a genetic test 

result. If a patient requires genetic testing, non-genetic specialists tend to refer patients to 

genetic professionals. As a result, they do not have to involve themselves in interpreting and 

counselling any genetic test results received.  

 

Well, the ones [colleagues] that aren't so familiar with it and therefore may not 

actually order it themselves or direct patients to a service, will refer onto a service 

like at Auckland City Hospital they do send away testing. Most of them refer rather 

than getting involved with it themselves.  

- Participant 6, Cardiologist and DTC Company  

Founder 

 

However, genetic testing is becoming more commonplace in the healthcare system. Further, as 

technology continues to develop, more services will be offered. As a result, more 

subspecialities are being exposed to genetics as sciences finds new applications for genetic 

testing. With an increased use of genetic testing in clinical settings, there will also be an 

increased load on genetic testing professionals. Therefore, other specialists are becoming part 

of the genetic testing network to help alleviate the load on genetic testing professionals. Clinical 
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Geneticists are having to educate other specialists on how genetics can be used in their practice, 

and also provide ongoing support to these specialists in the case of complex or confusing 

results. 

 

Our role has evolved tremendously from just seeing patients, you know, tell them 

to come back in five years' time, that's usually what we do… Now, we are also 

becoming a supportive role or supportive service to subspecialties, for example, 

neurology or immunology. So, genomics has become an integral part of their 

services. 

 - Participant 5, Clinical Geneticist/Counsellor 

 

4.1.3.2. Improving customers' ability to use genetic testing through education is important for 

the genetic testing market 

Another activity that triggers change through reconfiguring the network is improving 

customers' ability to use genetic testing through education. Increasing customer competencies 

increases the customers' ability to use genetic testing services. Furthermore, building 

competencies can facilitate the support structure needed to enhance the development of the 

genetic testing market. The need for education was also triggered through the change in product 

offering, as the DTC model means consumers have an increased role in interpreting and 

understanding genetic test results.  

 

Education has been highlighted as a key area to build customers competencies. Consumer's 

lack of understanding of genetics means they are ill-equipped to make decisions around what 

genetic test results mean for them. This can lead to misuse and incorrect conclusions drawn 

from genetic test results. In the DTC space, some firms are engaging in activities to educate 

consumers. The findings show that participants believe it is important for education to happen 

before genetic test results are received. This is to enhance their level of understanding to a point 

where they can interact with genetic tests in an informed capacity.  

 

I mean at [redacted], we tried to build around informed consent. So the default 

was, you got no information about your genetics, until you're done at least one 

session with me as an educational session about genetics, so I had a chance to 
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talk to people about risk scores, and what it meant in terms of like your specific 

risk and how we how we created these tools. 

- Participant 11 Former DTC Employee,  

Current Personalised Medicine Lead 

 

As mentioned previously, there has been an increased demand for genetic testing in the clinical 

genetic testing space. The increased demand combined with a disproportionate increase in 

genetic testing professionals has resulted in an increased load on the system. This has increased 

wait times and accessibility to genetic testing services. To alleviate that, genetic testing 

professionals are also engaging in educational activities to improve the competencies of fellow 

specialists. These activities will hopefully result in specialists being able to interpret and 

support patients through their genetic journey. Currently, genetic specialists and counsellors 

are the only healthcare professionals able to do this.  

 

So we have been organising what we call MDM - essentially is a multidisciplinary team 

meetings, really to guide and support the sub specialists through the most useful genetic 

testing. The most accurate way of interpreting results.  

- Participant 5, Clinical Geneticist/Counsellor 

4.1.3.3. Struggles with reconfiguring the network  

The findings of this research show that although the network is being reconfigured and  

triggering change, improving customer competences in education is a limiting factor. 

Customers' ability to understand genetics and subsequently genetic test results is limited. 

Empirical findings highlight the need for more educational activities to improve customers' 

ability to understand and interpret genetic testing.  

 

First of all, contrasting activities associated with fuelling ideas behind geneticisation creates 

struggles for educational activities. Early on, genetics was used for highly penetrative 

conditions - for example - if someone tests positive for cystic fibrosis, they have a 100% chance 

of developing the condition. This led to a public belief that all genes are highly penetrative. 

However, as research has developed, low penetrative conditions, associations, variants of 

uncertain significance and risk scores have been found. In the case of testing positive for these 

types of genes, it is not 100% that an individual will develop this condition. Despite this 

knowledge, original preconceptions about genetic penetration have persevered.  
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The empirical analysis shows that actors believe that there is wide spread misuse and anxiety 

due to activities that fuel ideas behind geneticisation. Consumer preconceptions and 

misunderstandings of genetic testing have created a lot of unknowns. The empirical findings 

show that consumers do experience a lack of understanding in interpreting genetic testing 

results. They lack the understanding to know the impacts, consequences and meanings of the 

results received. As a result, DTC employees and healthcare professionals spend time 

counselling patients and consumers instead of engaging in educational activities. Although 

companies provide educational activities such as doing one-on-one consultations and seminars, 

the findings show that these activities struggled to change peoples' understandings of 

geneticisation. Consumers struggled to understand that having a genetic association is not a 

diagnosis.   

 

"And quite often, I would have to spend that entire consult just trying to talk people 

down and kind of like, they'd be freaking out that, you know, like, I've got this 

increased association with reduced sleep duration, so I'm not gonna sleep 

properly and I'd ask them "Do you sleep probably?" And they'd be like "yeah". 

"Well then you're fine!" Like, "no, but the genetics say I'm not" and like, "no, it's 

only it's only one part of it". And so people freaking out, I guess, at a genetic 

result, and not really understanding how much risk that result is implying was 

probably the biggest thing out there that needed to be addressed. 

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  
 

Interestingly, the findings of this study show that ideas of geneticisation have been reinforced 

through the activities of medical professionals. The public's exposure to genetics and the 

associated principles has been mainly through the medical profession. However, the medical 

profession has fuelled ideas that genes are highly penetrative. The medical profession tends 

only to use genetics for highly penetrative conditions, meaning that this is the public only 

exposure to genetics. This has resulted in the public perception that having a gene is indicative 

of clinical diagnosis. The findings show that genetic associations are not in fact causal.  

 

And I think that there's a problem with, you know, I think that one of the problems 

with genetic testing has been this deterministic approach that a gene equals fate. 
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Gene does not equal fate, the medical profession has been probably one of the 

worst at taking that approach. 

 – Participant 9, Genetic 

Consultant  
 

The speed of the activities behind developing the science associated with genetics has also 

contrasted educational activities. The empirical analysis shows that public misguidance on 

geneticisation was also due to the speed at which the science behind genetics has moved. 

Scientific advancements in genetic technology have provided a deeper understanding of the 

role genes have and the resulting outcomes. However, the rate of scientific acceleration has 

exceeded the rate at which knowledge has been disseminated throughout the network. 

Educational activities have not been able to maintain the publics knowledge at the same speed 

at which the science is developing. This has been reinforced by the fact that there is no direct 

link between science and the general public, whereby the public relies upon information 

communicated through intermediary mechanisms. This has meant that the public has not been 

able to keep up with the latest knowledge leading to a disconnect between current and historic 

information.  

 

Because, you know, genetic literacy amongst the general population just isn't good. 

And that's not really a criticism of the education system as such as that it's more of 

a props to how quickly the science has moved. 

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  
 

Another barrier to educational activities is the educational level of GPs. This is a significant 

barrier as they are the first educated person a consumer will go to after their interaction with 

genetic tests. GP's were and are not currently taught genetics in medical school. This lack of 

foundational education has reinforced the disconnect between the medical professions and the 

public's knowledge of genetics and the advancement of science.  

 

But then it goes beyond that. So clinicians, yeah, like, a lot of doctors didn't get 

taught genetics at medical school. You know, they went to med school 20 years 

ago, and like genetics is like I said, it has changed so much in the last 20 years. 
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So upskilling them, and genetics touches on every aspect of Medicine, because 

genetics is interwoven through all health you know, that's the backbone for all the 

other things to come off like it.  

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  
 

The genetic market is also constrained by inherent resistance from GPs to further their 

knowledge of genetics. This is another contrasting activity to improving customers 

competencies. Resistance is caused by the time and effort required to upskill in genetic 

knowledge. Further, the rapid and constant evolution of the field of genetics contributes 

the difficulty to upskill. GPs already have a demanding workload. Consequently, having 

to engage in additional 'genetic' education is beyond the time capacity of many of these 

individuals, thereby increasing the barrier for GPs to upskill their knowledge in genetics.  

4.1.4. Actors are attempting to re-form institutions in the genetic testing market.  

4.1.4.1. Struggles with re-forming institutions in the genetic testing market 

Activities that involved re-configurement of the genetic testing market was enabled by a change 

in offering driven by technology. This change in offering initially resulted in controversies that 

created a negative reputation for DTC-GT. In order to overcome the negative associations, 

actors are also seeing a need for activities that aim to trigger change in the institutional 

environment of the DTC genetic testing market. However, when it comes to triggering change 

in institutional environment, the empirical findings shows that actors are not engaging in these 

activities. Participants discussed a need for these activities, but showed no evidence of actually 

engaging in them.  

 

First of all, actors introducing genetic tests to the consumer market are seeing the need to 

influence the terminology used. Terminology is integral to the representation of DTC-GT to 

consumers and the wider market. Historically, the terminology used was 'direct-to-consumer'. 

This word has developed negative connotations amongst actors in the genetic testing market. 

These negative connotations are resultant of the controversies mentioned throughout this 

research. The negative connotations associated with genetic testing terminology have driven 

people away from DTC-GT. Participants believed that consumers believe DTC-GT companies 

are selling 'snake-oil'. This has had negative influences on consumer perception.  
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The findings show that a  new term needs to be used when marketing to a consumer. There are 

suggestions to use terms like 'consumer genomics' and 'at home genetic testing'. These terms 

have positive connotations and reflect a change in the institutional environment. Changing the 

term used for genetic tests sold directly to a consumer will also help distinguish any new tests 

backed by scientific evidence from DTC tests. Participants agree that the terminology used is 

more important for clinical tests where the tests need to be supported by legitimacy. 

 

Companies in the DTC-GT and broader genetic testing market are also having to re-form social 

institutions around the public view of genetic testing. The public view of genetic testing means 

they engage in contrasting activities. A lack of public understanding has contributed to the 

current social perception of DTC-GT. One particular example is the attempted introduction of 

genetically modified organisms (GMOs) in New Zealand. The proposed introduction of GMOs 

caused an enormous public outcry. Although this was primarily due to public 

misunderstanding, it created an association between genetic testing and abnormal genetic 

outcomes such as "growing three heads". This had lead on effects to genetic testing and 

research, where the institutions created by the public outcry stopped/slowed cancer research in 

New Zealand. Whilst scientific evidence shows this not to be true, these false associations have 

contributed to the underlying institutional environment whereby consumers have previously 

been and still are hesitant to engage with genetic testing.  

 

"Before genetic technologies, they thought… because they didn't understand. They 

thought, "Oh, you're doing genetic tests, you're getting GMOs, you may be able 

to create a three headed cow". And you know, we're going to change because 

we're going to eat genetically modified organisms, or because it gets out into the 

society, bad things are going to happen to us. That hasn't occurred...That's what 

initially stopped all the cancer research or slowed it down in New Zealand, 

predominantly in New Zealand." 

 - Participant 4, Clinical Laboratory Director   

4.2. Activities that facilitate change in the clinical DTC-GT market 

Facilitating activities provide support to other activities that trigger market change. Genetic 

testing actors facilitate market change through mobilising resources and discovering value 
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potential. In the genetic testing market, research activities facilitate the development of 

technology. Whilst ethical sense making activities support how actors make sense of and 

accommodate said technology development. Interestingly, the genetic testing market is also 

facilitated through actors that are long term seeking.  

4.2.1. Research is an activity that provides a credible base for genetic testing services, 

thereby facilitating market change  
Research can help build credibility for the products offered by the genetic testing market. As 

detailed in previous sections, credibility is important for two reasons. Firstly, credibility is 

needed for the DTC-GT market to counteract previous controversies that discredited DTC-GT. 

Secondly, credibility is needed for firms wanting to provide a DTC test with clinical backing. 

This allows them to differentiate themselves from previous DTC  firms and non-clinically 

backed DTC firms. Research activities are viewed as a fundamental activity which supports 

actors in shaping the market.  

 

Many participants had researched genetic testing as part of their studies/qualifications. 

Participant 1 investigated genetic privacy and the regulation of the DTC market to highlight 

the issues it raises for ethics and society. Participant 11's Masters' and PhD researched the use 

of next-generation sequencing for personalised diagnosis and therapeutics. Participants 2 and 

4 both have a variety of qualifications in genetics subspecialties. The participants discussed 

how their university education helped them build technical skills. The findings show that many 

actors involved in the DTC-GT market and wider genetic testing market have fundamental 

research skills, allowing them to use these skills to research and develop products the genetic 

testing market. This has helped facilitate knowledge creation in the genetic test market.  

 

Companies also engage in research activities to facilitate the discovery of value potential in 

their products, thus facilitating change. Research enhances value potential as it provides a 

method to quantify the benefits of change and communicate the value proposition of genetic 

testing products to the market. This study shows that the value in genetic testing products is 

embedded in its scientific credibility. Scientific research provides the foundation of the value 

proposition. This is due to the rigour carried by scientific credibility which consequently carries 

a greater value than non-scientifically backed tests. Participant 11's previous role involved 

researching previous genome-wide association studies to provide credibility and support the 

personalised health reports the company generated for its customers.  
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"So you might choose a topic like sleep. And then we went out and got our 

scientists to do as much research as they could into genome wide association 

studies don't sleep, so sleep quality, sleep, duration, snoring, sleep walking, all 

those things. There's been studies associated with GWAS, so we picked out the 

SNPs found the… which was the risk allele or the associated allele, looked at what 

the scores were"  

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  
 

The findings show that the research activity is important for credibility to quantify the benefits 

of genetic testing. These benefits are largely patient benefit. Genetic testing has the potential 

to help a wide range of people in diverse situations. Research enables the discovery of new 

applications of genetic testing, therefore facilitating technology's ability to trigger change in 

the market. For example, research has discovered new conditions that are commonly carried 

by the population. As a result, genetic testing has expanded how fertility providers can scan 

sperm donors for potential conditions carried by the donor. This means they now have more 

information they can provide to recipients. In cases of couples experiencing infertility, 

expansion of the applications of genetic testing due to research has meant that couples can now 

look at potential genetic reasons for infertility. In cases of disease, genetics provides the 

potential for individualised and optimal treatment. This has been seen in the oncology sector 

of the healthcare system. Targeted therapies, where a change in a person's genes has occurred, 

leading to cancer, are now widely used to treat specific types of cancer. In all examples, 

scientific evidence and research have facilitated a change in the offering of genetic products 

and services.  

 

Clinical laboratories believe that genetic testing needs to be grounded in scientific evidence. 

As mentioned before, a clinical backing for genetic testing improves the legitimacy and 

credibility of the product. In order for DTC-GT to receive a clinical backing, it must be proven 

through scientific evidence and research. If clinical laboratories were providing DTC tests 

without clinical backing, it has the potential to create questions on how viable and credible a 

laboratory's other services are.  
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"Well, certainly this is the case in the type of testing I would think we would need 

to offer, because if we sell, you know, some of the testing, which, says that if you 

eat spinach and have Brazil nuts then you'll be a marathon runner, that kind of 

throws into question, the rest of our testing." 

 – Participant 2 Clinical Genetic Laboratory  Manager  

4.2.1.1. Struggles with scientific evidence to help discover value potential 

The findings show that actors believe that genetic testing needs to be backed by scientific 

evidence. This is seen as especially important for tests that are providing information related 

to health outcomes. Despite this, many DTC companies engage in activities that contrast the 

discovery of value potential through research. Some DTC companies offer tests that are not 

backed by scientific evidence. For example, some companies provide tests that are not possible 

with today's technology, and others provide test results without analysing customers' data. Due 

to the public's lack of education, they have an inability to assess the quality of the evidence 

behind DTC tests. As a result, the contrasting activities undertaken by some actors affect the 

ability of research to facilitate change in the market as consumers are unaware of its value. 

 

A lack of scientific evidence has caused issues for some DTC-GT companies, impacting their 

ability to trigger change in the market. Contrasting activities engaged in by early organisations 

within the DTC-GT market have created institutional environments characterised by mistrust 

between consumers and DTC companies. These organisations did not provide useful or reliable 

information, which caused them to lose their credibility. The current institutional environment 

has made it difficult for clinically backed DTC tests to establish trust with consumers. At the 

same time, this has impacted their ability to create value.  

 

23andMe is often used as an example to show how DTC-GT went wrong. 23andMe initially 

provided a DTC-GT health service, however, they provided a service that was not backed by 

scientific evidence. As a result, the FDA shut down their services provided to North America. 

However, the fact that the empirical findings show that 23andMe is often used as a DTC 

example shows that the early incumbents of the DTC-GT have shaped the institutional 

environment for the following organisations. Largely, their lack of scientific credibility has 

caused negative connotations around DTC-GT and its scientific credibility.  
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"23andme have plateaued, I think recently. We've got these kind of early adopters 

and people who are into it, but because I think they went early, and they went 

hard, and then produced very little actual actionable information, people were a 

bit jaded by it. This is a waste of money, this is a waste of time."  

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  
 

The findings of this study show that educated actors within the DTC-GT view research as 

important to building credibility. They therefore find it to be value-creating. However, 

participants struggled to justify why this was important. 

 

I feel like it's self-explanatory. It's, it's otherwise you're just guessing, you are 

just making it up.  

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead  

4.2.2. Ethical questioning and sense-making activities are a facilitating capability 

There are many ethical issues associated with genetics in general. The original DTC market 

exacerbated these ethical issues. The activities of ‘first wave’ DTC-GT companies were 

questionable and gave the DTC market a bad reputation. Overcoming the existing reputation 

and current ethical issues means that actors engage in ethical questioning and sense-making 

activities as they try to understand and shape the market. Ethical questioning and sense-making 

are facilitating activities as they shape and support activities that trigger change in the market.  

 

As actors question and make sense of the ethical issues associated with genetic testing, they 

provide insight into how they would potentially deal with these ethical issues. For example, 

actors in the clinical genetic testing setting believe that clinical facilities provide the necessary 

infrastructure to deal with the ethical issues. Clinical facilities require skilled people, validation 

and testing requirements which are bound by law and regulation. This ensures testing is correct 

and valid. This ethical sense-making guides how they introduce DTC tests.  
 

As a result of ethical sense-making, clinical genetic testing services also involve pre-test 

counselling. The counselling services offered provide consultation on the risks and 

consequences of genetic testing so the patient can proceed with informed consent. In the 
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clinical setting, it is common for a patient to leave pre-test counselling with the decision to not 

take the test. Genetic counselling is not currently in practice in the DTC market.  Some 

companies offer genetic counselling as an additional service, but very few companies make it 

a compulsory aspect of the service offering.  

4.2.2.1. Struggles with ethical issues in the genetic testing market  

The ethical issues that genetic testing presents to the actors in the market are often novel issues 

that they have not faced before. The novelty of some of these ethical issues presents a dilemma 

for genetic testing actors as they are not sure how to solve these issues.  Consequently, this 

creates a struggle with the implementation of genetic testing. This is because in implementing 

genetic testing, actors are unsure how to overcome said struggle. 

 

Privacy related issues are a pertinent struggle in the genetic testing market. This is a problem 

that actors struggle to provide a solution for. One particular ethical issue is the potential genetic 

disclosures during testing that may reveal sensitive information about other individuals. Some 

genetic conditions are highly penetrative, meaning the disease will have a high chance of 

expressing itself in the individual and other related individuals. When individuals get genetic 

tests for penetrative conditions, they can be privy to genetic information about others within 

their immediate and wider family. The findings show that this is a particular concern for actors 

when considering their interaction with certain genetic tests.  

 

Currently, medicine takes an individualised approach to medical information, whereby 

personal medical information is private and not accessible without consent. In normal 

circumstances, a person’s rights do not extend to other individuals. This presents the ethical 

dilemma where family members getting genetic tests are getting access to information which 

could be deemed as sensitive and private and could be inadvertently communicated to relevant 

family members without their consent. 
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The genetics is interesting because it's not just you, it's your family, right. And 

while you might want to know, your brother or your mom or your children might 

not want to know, and they have that right to not know, you can't just decide 

based on your own right, so you're it's a weird, like interweaving or meshing of 

rights in terms of knowledge or genetics. That's complicated, it’s really 

complicated and I don’t have the answers to that.  

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead 

 

Ethical issues such as these result in ethical sense-making activities by actors within the 

network, which subsequently influences the activities that actors engage in to shape the market. 

This has led to questioning about how you go about genetic testing if you want to know the 

results of your genetic test, but your family doesn’t. Actors do not know what activities to 

engage in in order to protect others but also allow individuals to do genetic testing if they want 

to. 

 

Another questioning activity actors engage in is questioning the impact of genetic testing on 

insurance. When taking out insurance, individuals are often required to disclose pre-existing 

conditions that they knowingly have. Individuals are generally not covered for any disclosed 

pre-existing conditions under their policy. Where individuals are privy to genetic information, 

they are perceived to have knowledge of pre-existing conditions. Although the concern around 

the interaction between genetic testing and insurance was discussed extensively by participants, 

the findings show that there are no conclusive activities that actors are engaging in to make 

sense and overcome this issue.  

 

“There's a really interesting debate going on about insurance companies, 

especially when it comes to the concept of pre-existing condition. Yeah, like if I 

have the Huntington's Disease mutation, and I get a genome sequence, then find 

out about it. Is that a pre-existing condition? Because it's, it's gonna happen by 

the time I'm 50. And it's there. But it's yeah, it's a strange, weird area that needs 

definition.” 

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead 
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The findings show another ethical tension in the genetic market around the utility of genetic 

testing outputs. On the one hand, genetic test results can be beneficial. Results may mean that 

individuals can engage in preventative activities in order to prevent a condition from occurring. 

Furthermore, with regard to other genetic test results such as nutrigenomics or 

pharmacogenomics, individuals can act on this information, leading to beneficial outcomes. 

However, in some cases, more so for health-related conditions, genetic results cannot be acted 

upon. The most prominent example in the findings of this thesis is Huntington’s disease. 

Findings show that actors question the benefit of having a genetic test for the Huntington's 

gene. Because there is no preventative measures actors can engage in, there is no need to get 

the test. In all cases, people just end up waiting for the symptoms to show, causing possible 

anxiety. The utility of genetic testing is an important consideration of actors when engaging in 

activities.  

 

“We see a lot of patients who have Huntington's in their family. Again, it's one 

of those do you test or do you not test because do you want to know that you're 

going to get Huntington's at some point or do just go well, we'll see what 

happens. So I think that's a very personal choice, because what do you do with 

those results? If you know, you can’t unknow.”  

- Participant 3, Operations Analyst at a 

Fertility Company 

 

4.2.3. Many actors are long-term oriented and future seeking, meaning they engage in 

activities that help discover value potential. 

This study shows that actors who are actively participating in shaping the market are future-

orientated. These actors view the potential of genetics to have large scale benefits for the 

population. Benefits will be reinforced as research, technology, and databases further develop. 

The long-term orientation of these actors facilitates and drives the current activities of these 

actors. These same actors also view the potential of personalised medicine, which genetic 

testing is a subsection of.  

 

“It's an aspect of the future. I think intelligent use of data is the future. Whether 

it's genetic data or app, collected data or medical imaging, whatever. Social 
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media data can be used to the diagnose depression. Well not diagnose it but it 

likes to identify increased risk of depression, all sorts of things like that.” 

- Participant 11, Former DTC Employee, 

Current Personalised Medicine Lead 

 

The strategic objectives of actors are centred around their vision for future environments. 

Because of this view, these actors engage in activities to encourage DTC-GT, such as 

researching and influencing institutional environments. Each actor has their own perceptions 

of the future and what it will entail. This leads to the market shaping activities that actors 

engage in to shape the market in accordance with their vision. The long term vision gives rise 

to the strategic investments in activities used to drive the market in the preferred direction. 

Actors employ all the activities discussed within this findings section to achieve their long term 

vision. 

4.2.3.1. Struggles with short-term oriented actors 

There are other actors that are not long-term orientated and engage in activities to limit the 

development of the DTC-GT and the wider genetic testing market. Namely, GP’s are not 

interested in pursuing genetic testing due to a short term orientation. GP’s are very busy day to 

day, meaning that added activities are not possible. As a result, tensions exist between future-

orientated actors and those who are more short term oriented.  

4.3. Summary of Findings 

In summary, the findings show that technology and its development are the main drivers of 

change in the clinical DTC genetic testing market and the wider genetic testing market. 

Technology’s development has increased its utility through increasing its applications. This 

increase in applications has allowed for genetic testing to be more accurate and be able to 

provide more information. As a result, technology’s development has meant more products can 

be developed, and new customer groups approached. However, controversies emerged as new 

customer groups were approached and more products developed. In order to right the wrongs 

associated with the controversies, actors began to trigger change in the market by re-

configuring the network. Actors also view influencing institutions as important, however, 

actors are yet to engage in activities to influence institutions. The findings also show that 

change is facilitated in the market through research, long-term thinking, and ethical sense-
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making activities. These activities increase the credibility of the services/products provided but 

also shape how actors choose how to trigger change in the market. 

 

However, it is clear that actors are also struggling in the market. The empirical analysis shows 

that actors are struggling with re-configuring the network through improving customer 

competencies, influencing institutions and a disconnect between the perceived value of 

research for consumers and knowledgeable actors in the DTC-GT market. The findings show 

that these struggles are largely a result of contrasting activities that contrast activities that 

trigger and facilitate market change. As a result, the success of these activities is impacted.  

Figure 8. displays the findings of this research in a pictorial form. 



  61 

 
Figure 8. Inspired by Figure 2. in Nenonen et al. (2019), pg. 623
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Chapter 5 : Discussion 

From the previous chapter, it is clear that actors engage in market shaping activities. However, 

there are also a lot of struggles with the market, where the activities that actors engage in either 

aren’t clear or the activities are unsuccessful. These activities are difficult due to the complexity 

of the genetic testing market's products and services. 

5.1. Considering technology as an actor provides insight into non-

human actors' impact on the development of the genetic testing market.  

The findings of this study highlight the key role of technology development in changing the 

offering in the genetic testing market. Therefore it can be said that technology has re-designed 

exchange. Re-designing exchange was identified by Nenonen et al. (2019) as a key activity that 

triggers change in the market. Exchange can be re-designed in a multitude of ways. First, the 

product offering can be altered. These findings confirm that an alteration in the product offering 

triggers market change. The development of technology has increased the utility of genetic 

testing and, therefore, also increased the applications in which genetic testing can be used. As 

a result, more products can be offered in the genetic testing market. Another aspect of re-

designing exchange that the findings and Nenonen et al. (2019) have in common is the 

alteration of pricing. The development of technology has also driven the pricing of genetic 

testing down, making it more accessible. This has further re-designed exchange by allowing 

companies to approach new customer groups, for example, the DTC genetic testing market.  

 

Interestingly, Nenonen et al. (2019)’s market shaping framework does not identify technology 

as an actor having the ability to shape the market through its influence. Nenonen et al. (2019) 

drew on market shaping literature only, meaning that technology was not considered an actor. 

Market shaping literature views technology as a medium to cause change (Kaartemo & 

Nyström, 2021). The literature steam also requires actors to have an intention to cause effect 

(Kaartemo & Nyström, 2021; Korsgaard, 2011). Their actions are therefore considered 

deliberate. If market shaping literature was the only literature stream used in this study, 

technology’s impact on the genetic testing market would have been ignored.   
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ANT’s view of actors being human and non-human provides a unique insight into the genetic 

testing market. Market shaping literature underestimates technology’s influence and ignores its 

impact on the genetic testing market.  ANT views technology as an actor with the ability to 

shape the market (Kaatemo and Nystrom, 2021). Because technology is considered an actor in 

thesis – with an ability to cause effect, it can be seen that its development is triggering change 

in the market. As genetic technologies develop, more knowledge is created, increasing utility 

for genetic testing. As it has increased utility, the product offering has been shaped, therefore 

triggering change in the market.  

 

As these findings show technology’s ability to shape the market, these findings extend the 

market shaping literature by identifying technology's impact on the market. This is especially 

the case in markets where technology plays a large role, such as the genetic testing market.  

5.2. Activities that trigger and facilitate market shaping  

Some activities that trigger and facilitate market shaping identified by this empirical study are 

similar to those identified by the literature  (Baker & Nenonen, 2020; Humphreys & Carpenter, 

2018; Nenonen et al., 2019). Actors in the genetic testing market have been re-designing 

exchange, re-forming institutions and re-configuring the network leading to the shaping of the 

market.  

 

As aforementioned in the previous section, the findings of this study highlight the key role of 

technology development in changing the offering in the genetic testing market, resulting in re-

designing exchange. Re-designing exchange was identified as an activity set by Nenonen et al. 

(2019). This change in offering enabled other actors to engage in activities to trigger and 

facilitate market change.  

 

One activity set actors are using in the genetic testing market is re-configuring the network. 

This was also an activity set identified by Nenonen et al. (2019) in their capabilities of market 

shaping framework. Actors are changing the role healthcare professionals play in clinical and 

DTC genetic testing. Re-configuration of the network reinforces Baker and Nenonen (2020), 

who identified the importance of building allies in market shaping efforts. Nenonen et al. 

(2019) discussed how removing or adding actors from the network is a key activity in 

successful market shaping firms that re-configure the network. Healthcare professionals are 
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being added and removed in various manners in the DTC-GT market and the wider genetic 

testing market. In the DTC market, healthcare professionals have been removed from their 

original role of referring or ordering a test. However, they are being added in other areas, such 

as genetic counselling or providing interpretation services. The types of healthcare 

professionals involved in the genetic testing market is changing too, another underlying activity 

of successful market shaping firms identified by Nenonen et al., 2019. As a result, 

subspecialists and genetic testing counsellors are becoming more involved.  

 

Re-configurement of the network allows for the supporting structure for market change to occur 

(Nenonen et al., 2019). This is evident in this empirical research as actors' reasons for adding 

in healthcare professionals was to provide support to consumers when they undergo a genetic 

test. However, controversies identified by first wave literature (Hogarth et al., 2008) exposed 

this need to support the market's infrastructure.  

 

The literature also emphasised the need for educational activities to provide the support 

infrastructure for market change (Baker and Nenonen, 2020; Nenonen et al., 2019). Education 

provides consumers with the ability to understand the product better and use it better, therefore 

providing the infrastructure for consumers to use the product involved with the market change 

(Nenonen et al., 2019). Interestingly, the literature on the DTC-GT market does not highlight 

that education of the public is needed. The literature discusses a large gap between public 

knowledge and the knowledge needed to interpret genetic testing results, however, the 

literature puts the onus on the healthcare professional (Hogarth et al., 2008). Furthermore, 

healthcare professionals are still seen as the gatekeeper of genetic knowledge. The findings of 

this research suggest that the education of consumers is needed in addition to the education of 

healthcare professionals. Education is also perceived as crucial for allowing consumers to use 

genetic testing services. Consequently, the findings of this study reinforce argument’s made by 

Baker and Nenonen (2020) and extends on the existing DTC-GT literature.  

 

The findings of this study revealed some novel market shaping activities that are not present in 

the existing literature. First of all, ethical sensemaking activities are not captured by the 

literature. These activities have been used in the genetic testing market to make sense of the 

unique ethical concerns genetic testing presents. Many of the ethical issues genetic testing 

proposes are novel, and human actors have not had to solve these issues before. For example, 

the ethical issue of how genetic disclosures can affect individuals outside of those taking a test 
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is pertinent issue actors are trying to make sense of in the genetic testing market. Secondly, the 

contrasting activities identified in this empirical research have also not been identified by the 

literature. These activities are trying to highlight caution and danger. For example, contrasting 

activities fuelling ideas behind geneticisation have been impacting actors' ability to educate 

consumers. The findings show actors believe that improving customers' competencies to use 

genetic testing is important in the genetic testing market.  

 

The emergent state of the clinical DTC market may contribute to why some activities identified 

in this empirical research are not captured by Nenonen et al. (2019). The authors looked at one 

focal actor (firms) that had successfully shaped the market. This aligns with market shaping 

literature that details one focal actor driving change in the market (Baker and Nenonen, 2020; 

Jaworski et al., 2000; Nenonen et al., 2019). In comparison, this research looked at the wider 

market system that is still emergent in its shaping. Due to these differences, it can be expected 

that some differences may lie in the activities a single company engages in as they seek to 

shape the market and a collective of actors engage in when shaping the market. Additionally, 

there are apparent contrasting activities in this market that impact those activities that aim to 

trigger and facilitate change in the market. Possibly contrasting activities did not exist, or their 

impact was not as strong in the respective markets of the firms in Nenonen et al. (2019)’s study. 

This could explain why the literature has not previously identified contrasting activities.  

5.2.1. Market shaping activities are context dependent 

The findings show that the context of clinical DTC-GT requires specific activities distinct from 

other markets, meaning market shaping activities are highly contextual. As mentioned, 

Nenonen et al. (2019) did not consider technology’s impact on the shaping of a market. 

However, the study did not interview firms where technology had a large role in the 

development of the market. As a result, the case studies did not highlight technology’s impact 

as it did not have an impact in these markets.  

 

Another example of how market shaping activities are highly contextual is the emergence of 

activities in this research that the literature has not identified.  The ethical issues associated 

with the clinical DTC, DTC, and wider genetic testing markets are very unique. Many issues 

in the market human actors have not had to face before. As a result, actors engage in ethical 

sensemaking to make sense of these ethical issues; consequently, their sensemaking shapes 

their corresponding activities in the market. As this is unique to the genetic testing market, this 
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shows that it is context dependent activity. In other markets, such as retail markets, ethical-

sense making does as an important role, and therefore research into market activities in this 

market may not emphasises ethical sensemaking activities.  

5.3. The Genetic Testing Market has unique complexities leading to 

struggles not identified by the literature 

The findings show that actors are struggling with the market due to the contrasting activities of 

other actors. The findings also show this is a result of two reasons; a) the conflicting agendas 

of actors and b) the scientific complexities of genetic testing.  

 

Much of the dynamic market systems literature has looked at successful market shaping efforts 

(Baker and Nenonen, 2020; Nenonen et al., 2019; Mason et al., 2019). Namely, Nenonen et al. 

(2019) looked at firms that had successfully market shaped, which allowed them to identify 

market shaping activities. ANT literature has delved into how a network fails (Williams-Jones 

and Graham, 2003), however the literature fails to use ANT to describe failures or struggles in 

the context of a market system. Williams-Jones and Graham (2003) used ANT and the context 

of DTC testing to analyse the technological impact of Myriad Genetics BRACAnalysis genetic 

test, however, they did not use the theory in the context of a dynamic market system. In 

comparison, this study shows that struggles in market shaping activities are present in the 

genetic testing market. More so, these struggles have impacted the ability to successfully shape 

the market.  

 

Nenonen et al. (2019) eluded to the impact of struggles and complexities in the market. The 

authors recognised that triggering activities alone cannot shape the market. Instead, whether or 

not these activities are successful in triggering change is a result of complex and emergent 

processes in the market. The findings of this study have extended this notion and identified the 

struggles and complexities and their impact on a market. What the findings of this study show 

is that the complexities and emergent processes within the genetic testing market have affected 

the ability of actors to trigger change in the market. 

5.3.1. Contrasting activities are a result of conflicting agendas of actors. 

Conflicting agendas of actors clearly exist in this market, leading to the existence of struggles 

in the market. A number of actors exist in the DTC and genetic testing markets; consumers, 
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genetic healthcare professionals, non-genetic healthcare specialists, general practitioners, 

regulators, academics and laboratory professionals. The empirical findings of this research 

show that these actors have conflicting aims. As a result, these actors engage in activities that 

conflict with other actors' activities, leading to actors struggling to trigger change.  

 

Dynamic market systems literature discusses a need for a shared market vision of actors 

involved in triggering market change. Market shaping literature details that a single or group 

of actors who drive market change must have a similar goal (Baker & Nenonen, 2020; Fehrer 

et al., 2020; Humphreys & Carpenter, 2018; Jaworski et al., 2000). ANT also states that a group 

of actors in a network must have ‘shared interests’ in order to translate a market (Vezyridis & 

Timmons, 2014; Williams-Jones & Graham, 2003). The market itself comprises the 

associations between actors, their interactions, processes and norms (Waniak-Michalak & 

Michalak, 2019). Vezyridis and Timmons (2014) also discussed the impact of an actor's own 

professional and personal agenda impacting their interactions with other actors in the network. 

These agendas are made up of assumptions, expectations and previous knowledge. These 

aspects of an actor's agenda are carried with them when they interact with new technology and 

correspondingly shape the market  (Vezyridis & Timmons, 2014). The empirical findings show 

it is clear that conflicting professional and personal agendas of market actors impact their 

interactions with other actors in the market. For example, the findings show there is a tension 

between long-term oriented actors in the market such as laboratories and short-term oriented 

actors such as GP’s. Laboratories are focused on the long-term benefits of DTC-GT, such as 

patient choice, whilst GP’s are focused on their own short term goals, such as their busy 

workload during the week. As a result, laboratories are focused on furthering their knowledge 

and engaging in triggering activities, whilst GP’s feel that furthering their knowledge of 

genetics is like ‘opening pandora’s box’. The findings of this research emphasise the impact of 

actors' agendas on a market system. In the case of the DTC-GT market, actors' agendas leads 

to a lack of shared market vision, providing a reason why actors in the clinical DTC-GT market 

are struggling.  

 

Vezyridis and Timmons (2014) also discussed the reciprocal impact of technology shaping the 

actors' reactions, interactions and how they function in the network. Although GP’s are short-

term focused, impacting their activities, technology development is also influencing their 

interactions. As technology development is changing the product offering, more consumers are 

accessing genetic tests. As this happens, consumers are bringing more genetic testing results to 
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GP’s, meaning that the interpretation of genetic testing results is becoming a larger part of their 

role. In this case, the development of technology is having reciprocal shaping of GP’s 

interactions and roles in the market.  

5.3.2. Scientific basis of genetic testing introduces complexities that create higher barriers 

to the implementation of genetic testing  

The scientific context of the genetic testing market has meant actors have struggled with market 

shaping efforts. Interestingly, the market shaping literature has not analysed the layer of 

complexity introduced by science-based products. This research shows that genetic testing 

products are enshrouded by this layer of complexity. The principles behind genetic testing are 

embedded in the academic domain. This has meant there is a large disconnect between science 

(genetic specialists, researchers and laboratories) and the non-genetics specialised healthcare 

professionals and the general public. This has impacted market shaping activities as actors are 

clearly struggling.  

 

The struggles in the genetic testing market are largely driven by the disconnect between 

scientific knowledge and the publics' ability to understand it. The complex ideas behind genetic 

testing heighten the disconnect. But also those who are knowledgeable in genetic testing 

lacking the ability to understand the disconnecting elements between science and market 

factors. This was evident by participants in this study struggling to define why scientific 

evidence was important despite strongly believing in the value it creates. This large disconnect 

is emphasised by the lack of impact educational activities have had on the public. This is despite 

educational activities being a large focus for organisations.  
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Chapter 6 : Conclusion 

This chapter answers the research question and the conclusions of this research. Following this, 

it describes contributions to the literature and the implications for the genetic testing market. 

Finally, the limitations and future areas of research will be discussed. 

6.1. Research Questions 

The purpose of this research was to increase the understanding of the market shaping activities 

taking place in the clinical DTC-GT context.  The resulting research question aligned with the 

research purpose and was as following: 

 

• How do actors in the clinical DTC-GT market engage in market shaping activities? 

To answer this question, the following sub-questions were identified and guided the findings 

of this research.  

1. How do actors trigger change in the clinical DTC-GT market? 

2. How do actors facilitate change in the clinical DTC-GT? 

3. What are the struggles actors face in engaging in these activities? 

In answering the first sub-question: How do actors trigger change in the clinical DTC-GT 

market?, the findings indicated that technology was the main actor triggering change in the 

market. More specifically, the development of technology was driving change. As technology 

has increased utility due to these activities, more products are being offered in the genetic 

testing market as technology develops. At the same time, an alteration in the offering enables 

other actors in the network, such as DTC companies, to engage in other triggering and 

facilitating activities. In the case of the clinical DTC genetic testing market, actors are 

triggering market change through re-configuring where consumers and healthcare 

professionals are in the network. Actors are also attempting to influence institutions.  

In answering the second sub-question: How do actors facilitate change in the clinical DTC-GT 

market?, findings indicate that actors facilitate change in the clinical DTC genetic testing 

market by engaging in research activities, long-term orientation activities, and ethical 

sensemaking activities. Research activities build credibility for the market, thus facilitating 

market change. Long term orientation of actors and their ethical sensemaking activities in the 
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clinical DTC-GT market guide their triggering activities. Ethical sensemaking is a prominent 

activity in the wider genetic testing market as the ethical issues raised by genetic testing reflects 

novel conflicts that actors have not figured out to reconcile.  

 

In answering the third sub-question: What are the struggles actors face in engaging in these 

activities?, findings indicate that actors face a wide range of struggles when interacting and 

engaging in activities in the clinical DTC-GT market, but also the wider genetic testing market. 

Customer competencies to use and interpret genetic testing results are low, meaning actors are 

struggling to educate consumers. This is further fuelled by ideas of geneticisation that causes 

misinformation to be disseminated to the public. The institutions that make up the healthcare 

system and cultural views towards genetic testing also provide struggles for genetic testing 

actors. Ethical issues also provide a struggle to the genetic testing market; as aforementioned, 

genetics raises ethical issues that have not been faced before. Therefore, actors struggle to make 

sense of these issues as they trigger change in the market. Finally, tension exists between short 

term and long term orientated actors, their conflicting agendas cause struggles for triggering 

change. All these struggles impact actors' ability to facilitate and trigger change in the market. 

These struggles are seen to result from conflicting agendas of clinical DTC-GT actors and the 

fact that the product and services associated with genetic testing are enshrouded in 

complexities.  

By answering these three sub-questions, this thesis answers the overarching research question: 

How do actors in the clinical DTC-GT market engage in market shaping activities?  

6.2. Theoretical contributions 

It is evident that this study demonstrates the impact of contextual elements on what and how 

market shaping activities are used. This builds upon Nenonen et al. (2019), who eluded to the 

impact of contextual elements of a market on market shaping efforts. However, the authors 

failed to demonstrate this impact.  

 

Another contribution this research makes is providing insight into why actors struggle in their 

market shaping efforts. Existing research does not provide enough detail on why actors may be 

struggling. This research extends the current literature by showing that contrasting activities 

and product complexities raise struggles for market shaping efforts.  
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Finally, this research extends the current literature on the role of technology in market shaping 

(Kaartemo & Nyström, 2021). Through utilising the concepts of ANT in this research, the 

utility of viewing technology as an actor is demonstrated, especially in a market such as the 

clinical DTC-GT market, as technology is clearly driving change. ANT has been used to 

describe market shaping successes (Martin & Schouten, 2014; Miyao, 2018), but the literature 

is yet to use ANT in the case of ongoing market emergence. This study adds to dynamic market 

systems literature by displaying the utility of viewing technology as being able to shape 

markets.  

6.3. Industry implications  

The findings of this study provide practical insights for DTC actors, but more importantly, 

actors looking to provide a clinically backed DTC genetic test. The findings show in depth how 

actors are trying to shape the market. Actors are altering or attempting to alter the market by 

triggering change in the market through re-designing exchange, re-configuring the network, 

and influencing institutions. Actors are also facilitating change in the market. DTC can use 

knowledge of these activities to guide how they implement services. For example, the findings 

show the education of the public is important. Therefore, companies can provide educational 

services as a core component of their genetic testing product.  

 

The findings of this study also show to DTC actors what aspects of the market are struggling. 

DTC actors will be able to use this information to inform their decision making as they engage 

with a DTC test in some manner. This may be implementing a DTC test or supporting another 

actor in implementing a DTC test. It also provides insights into what is perceived as important 

by actors. Therefore, it demonstrates areas on which actors should focus or activities they need 

to do to trigger change in the market. As this study has highlighted struggles, it also provides 

foresight to DTC actors, as they may be able to anticipate any struggles they may face. For 

example, companies may face issues in engaging with GP’s who limit their willingness to 

support DTC-GT services due to a short-term orientation. 

6.4. Limitations 

There are several potential limitations of this study. First, the availability of participants was 

limited. Ideally, this thesis would have had a mixture of healthcare professionals, DTC-GT 

actors and consumers. However, due to Lab A's limiting network, this was not achieved. 
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Convenience and snowball sampling were used to recruit participants. However, this is limited 

as it only samples people in an immediate network and therefore tends to sample participants 

with similar mindsets, introducing bias. Another impact of the availability of participants was 

that this study also lacked a consumer perspective on DTC-GT. This perspective is important 

as they are an important actor in the DTC-GT market. The ethics constraints of this study meant 

that participants in the network of the laboratory the researcher interned at for the period of this 

thesis were only able to be contacted. As the lab sought to introduce a DTC test, they had not 

interacted with any consumers yet. Therefore, this research findings represent a stronger 

perspective of genetic testing professionals who were all knowledgeable in genetics. 

 

The researcher interned at Lab A during their research. This has meant they were close to the 

organisation and had additional insight into Lab A’s perspective on genetic and DTC genetic 

testing. This also worsened the risk the research had more in-depth knowledge of one actor and 

one perspective, leading to the possibility of bias. This was addressed by the researcher in the 

process of interviewing participants. The interview guide was designed to encourage the 

participants to think for themselves and did not involve any leading questions that could have 

led participants to discuss a particular perspective.  

 

Additionally, this research was conducted during the height of the COVID-19 pandemic in 

New Zealand. Lockdowns and government restrictions impacted the ability to contact 

participants and conduct interviews. More so, the nature of the participants of this study were 

people in the healthcare industry. These possible participants had other priorities due to 

COVID-19. This meant sampling methods struggled to attract potential participants. Although 

the impact of COVID-19 restrictions was largely out of the researcher’s control, attempts were 

made to establish workarounds to interview participants. Online video conferencing platforms 

were used to interview participants, and so was online recording software.  

6.5. Future Research 

The wider DTC-GT market is still emergent. As a result, there are large gaps in the literature 

regarding understanding how the market is emerging. In order to understand the market better, 

there are some key areas that future research should focus on.  
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First of all, research into consumer-related market shaping activities is needed. This current 

research did not include consumer activities or perspectives. However, consumers are an 

integral actor in the DTC-GT market. Therefore their activities in the market are crucial in 

understanding how change is triggered and facilitated. Crucial to this is also understanding how 

to identify and address consumer struggles in the market.  

 

Dynamic market systems literature is currently fragmented (Sprong et al., 2021). Therefore, 

more generalised research is needed in order to harmonise dynamic market systems literature. 

Additionally, there is a lack of research utilising ANT to contextualise a market system, 

especially in the case of an emergent or failed market. ANT’s concept of translation provides 

a reason why networks fail and, therefore could provide useful insight into the failure of a 

market.  
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Appendices 

Appendix A. Example of Interview Guide 

 

Introduction, General Overview of Interview Structure 

 

Role 

1. First, if you could describe who you are, what you do? 

 

Journey 

2. What led you to your role today? 

a. What got you interested in genetics and genetic testing? 

 

How Genetic Testing and other testing is used 

3. What part of your job involves genetic testing? What do you use it for? 

4. How does your company use genetic testing? 

a. If applicable: what is the process in which patients go through when receiving 

genetic testing? 

5. Has your company used genetic testing differently in the past, if so how? 

6. How and where do you access new information about genetic testing? 

7. Do you use any other testing in your role? 

 

How changes are implemented 

8. How are new services implemented? 

 

Opinions on genetic testing 

9. Could you describe to me what are your perceived benefits of genetic testing? 

10. Could you describe to me what concerns you have about genetic testing? 

11. How has the role of genetic testing in medicine changed over your time of being in the 

industry? 

 

Interactions 

12. What types/groups of people do you interact with when it comes to your role? 
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Direct-to-Consumer Genetic Testing 

13. What are your experiences with direct-to-consumer genetic testing? 

14. Do you think there is a space for clinical labs to offer direct-to-consumer testing? 

15. Do you believe that direct to consumer testing has a future? 
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