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suggests that buildings should change as the psychological and aesthetic requirements of the social 

group change, and not remain in the traditional architectural sense of being fixed forever once 

completed. 

 

People have become increasingly demanding of their buildings due to the improvement in public taste 

along with developing economies. Not only events buildings, but also some large public entertainment 

and commercial buildings that were originally conceived as permanent are forced to change functions 

as they cannot meet public or market demand and consequently lose money. This phenomenon is more 

pronounced in some economically developed cities. The reasons are partly related to a changing market 

but the conflict between constructions for fixed functions and changing individual needs cannot be 

ignored. If sustainable development is considered at the very beginning of project design with the right 

approach to adaptability that makes its functions meet the continuously changing needs of people, such 

a project could exist forever. 

 

10-9  What are the Main Barriers to Using Kit-Of-Parts Design for Flexible and Demountable 

   Buildings? 

Kit-of-parts architecture has benefits, as discussed, but it is not a panacea. Mass-produced green design 

is often scorned because the out-of-a-box concept tends to be associated with trailer housing and other 

low cost building types. So although KOP techniques have been widely used in building construction, 

using the methods in a more aesthetic way could be difficult. Very few design professionals will 

consider that ‘Lego-style’ KOP buildings have any architectural aesthetic value especially when it 

comes to high-end mega-events buildings. 

 

Kit-of-parts architecture needs to be synchronized with the design of mega-event buildings which 

always tend to be novel or outdo each other in the name of creativity or innovation. Since mega-events 

appear to be an irreversible trend of current and foreseeable urbanization, the research into kit-of-parts 

architecture will be meaningful, relevant and challenging. In any move to educate and engage the 

public and related stakeholders with establishing a better environment, KOP can teach people by its 

example of inherently reducing environmental impact through reuse of resources.  
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The KOP system is an excellent genre in green architecture in its own right. However, it might not 

interest all people. Because of architectural tradition and people’s preoccupation with possession, the 

significant building is normally designed as if for perpetuity. The aesthetic pursuit in traditional 

culture has exerted a gradual and imperceptible influence on ideas of modern design. So in a larger 

perspective, the KOP’s unique sustainability-oriented and future-focused design concept needs to 

exert a subtle influence on ordinary people and professionals. For this purpose, the exhibition of the 

system through its photographs, technical literature and illustrations will provide the best vehicle for 

changing people’s attitudes. 

 

10-10  HKS and the Sustainable Events Building 

Since the aesthetic features of KOP architecture are not favorably regarded, most applications of KOP 

concepts have concentrated on the construction and technology issues. At the high end of building types, 

such as mega-event buildings, KOP is still rare or nonexistent. However, as the idea of sustainable 

development is becoming ever more widespread, there are signs of increasing usefulness of KOP. 

An innovative new program is attempting to bring the industrial design ethos to the scale of 

buildings.443So called OpenStructures (OS) start from an open online warehouse of 3-D drawings of 

basic parts from where anyone can access them. From these plans, users then build components (a 

sink, for instance), join components to form a system (a kitchen), and assemble systems into structures 

(a house) (Fig. 10-3). For all the pieces to fit together, like Lego bricks, they must conform to a 

standard geometrical template. This is a 4 x 4–centimetre grid that acts as a common language or 

“open-source code.”  

Fig. 10-4 presents the primitive beauty of a building through its simple frames made by using a KOP 

structure. Obviously, a mega-events building will need to work at a vastly different scale. A contrast is 

found in Fig. 10-5, the Renault Building, which shows technical skill, fluency, and style, such as 

would be required for mega-events buildings. The aesthetic of forms comes from their function, 

structure and simplicity, but this is still recognizably a KOP building. When effectively devised, 

linked and formed into an HKS there is an advantage for the aesthetics of a building structure formed 

through repeated components. 

                                                           

443Belinda Lanks, Kit of Parts, Metropolis Magazine, March 2010, New York,  www.metropolismag.com/story/20100317/kit-of-parts,  
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Fig.10-4 left, OS building modular components become integrated into a system. Multiple systems then come 

together in a grand scheme for a house. (Source: www.metropolismag.com/story/20100317/kit-of-parts).Fig. 10-5 

right, Renault Building, now known as Spectrum, Swindon. (Source: www.fullflow.com/casestudies/distribution). 

 

Generally, HKS offers a great renewability which other kinds of building cannot match. HKS’s 

renewability forms a new design challenge, with a core of infinite combinations according to usage 

and materials. Such a system takes advantage of the replace-ability of structure and connecting 

components, flexibly combined, to maximize the recycling of limited resources. This is a huge 

revolution for the design industry related to mega-events, moving it towards sustainable building 

marked by a new approach of multiply integrated design.
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CHAPTER 11  CONCLUSION 

 

11-1  Mega-events Buildings can be a Waste of Public Resources 

When this thesis was ready for printing (Dec 27, 2012), the Shenzhen Auditing Bureau finally 

announced the audit results of the 26th Summer Universiade’s financial balance of payments and 

venues construction.444According to the report, it cost 13.99 billion Yuan to hold the Universiade but 

the total revenue was only 1.217 billion Yuan. Venue construction was responsible for 7.52 billion 

Yuan, safety measures required 4.49 billion and 1.986 billion Yuan was spent on supporting projects. 

Apart from money involved in scandal related to corruption 445 the approximate structural 

expenditures for the venue construction as extracted from the details of the report are set out in Figure 

11-1.  

Fig. 11-1, Statement ofthe 26th Summer Universiade’s expenditures on venue construction 

Classification of construction Number of venues Planned total investment Audit approved final amount 

New venues  20+1 6.045 6.994 

Renovated venues 31+1 0.473 0.429 

Temporary sites 10 0.093 0.097 

Totals 63 6.611 7.520 

 

Compared with the 2012 London Olympics where temporary venues formed the majority of events 

buildings, Shenzhen’s venues for the26th Summer Universiade were dominated by expensive 

permanent construction. Because Olympic venues are mainly used for major sporting events and these 

do not occur regularly, having a single function, high cost, and poor capacity for easy maintenance and 

development have become common problems with stadia and sports centers. After the 1972 Olympics, 

the Munich Olympic Park had annual operating and maintenance costs that averaged US$30 million. 

The 1988 Seoul Olympic Park was smaller but still had an annual maintenance cost of more than 

                                                           
444 Text proper in Chinese: 关于深圳大运会财务收支及场馆建设项目审计结果公告, 日期：2012-12-27, 来源:深圳市审计局公告 

445
On Dec.2, 2012 Guangdong authorities announced that former Vice Mayor of Shenzhen Liang Daoxing, who had been in office 

during the Universiade, was under investigation. This makes him the fifth high level official in Guangdong Province to be embroiled in a 

scandal in just over a month.He had been in charge of organizing the event from 2007 to 2011, and was suspected of using it for corrupt 

activities, according to the China Daily. Before thatthe former Mayor of Shenzhen Xu Zongheng was given the death penalty with a two 

year reprieve for accepting bribes, which included some related to theUniversiade, according to Economic Observer. 
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US$8 million. However, when it comes to the maintenance of Olympic venues, the most serious is the 

loss of the Sydney 2000 Olympic Games. Olympic Park in the year 2003 had operating expenses of 

AU$139 million, only AU$54.43 million in revenue, and a loss of AU$85.39 million.446 A paper 

attributed these problems to“…a sprawling and windy entity somewhere between Sydney and 

Parramatta, in want of people and events, that lacked plans to attract business following the 2000 

Olympic Games.”447 The park is operating in the red which can be seen in Fig. 11-2, where on a visit 

in September 2011 there were only four people in a carriage on the special line from Sydney Olympic 

Park to down town Sydney. After both government and the private sector had invested a considerable 

sum in building not just sports facilities but also new hotels and a convention centre this seems a 

terrible waste of resources. The Olympic Park’s size is similar to that of the Sydney CBD. The efforts 

spent on its transformation and commercial development in recent years have been impressive:“Some 

1.4 million square metres of new construction is planned for the Sydney Olympic Park by 2030. By 

then the workforce will have increased from 11,000 permanent workers – almost doubling the number 

in 2006 – to more than 28,000, and the precinct will accommodate some 14,000 residents.”448 If this 

is the case, the Sydney Olympic Park will only start to operate at full load 30 years of the opening of 

the Sydney 2000 Olympic Games, which will be halfway through the life of some of the buildings. 

Even if the depreciation costs of long-term assets such as these huge sports facilities can be ignored, 

the maintenance costs of 30 years of under activity are still very large. This does not conform to the 

principles of sustainable development. 

 

It seems that when a major event is over most of the buildings become a problem of redesign, 

maintenance, or disposal. Although such buildings look impressive they are in fact nothing more than 

expensive stage sets. As a further example, among Shenzhen’s 21new venues, there are 

10locatedinprimary and secondary schools which is a satisfactory use for them. Most of the major 

venues have realized the need to open for public, but except for weekend peak hours, the usual venue 

visitation rate is not high. An assessment of the operating costs for the Shenzhen Universiade Sports 

Centre (Fig.11-3) shows that its annual income is about 20 million Yuan, but the annual cost for 

utilities, property management, and labour costs totals 50 million Yuan.449 
                                                           
446gangtie5.com, 02 August 2012 ~ 0 Comments, Bird’s Nest annual maintenance costs of up to 80 million luxury rife difficult operating 

447Red Dwyer, Olympic Park start to run, issue 4 August 2011, Western Sydney Business 

448Cover Story – Boom of Sydney Olympic Park, Olympic Park transformation,issue 4 August 2011, Western Sydney Business 

449 Text proper in Chinese: 深圳大运会场馆赛后利用不足维护成本高昂, 南方日报，2012 年 07 月 09 日 
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Fig. 11-2 (left), only four people in a carriage on the special line from Sydney Olympic Park to down 

town Sydney. Fig. 11-3 (right), Shenzhen Bay Sports Center is surrounded by barbed wire after the 

26th Summer Universiade, source: 2011 年 11 月 08 日, 南方都市报 

 

Idle facilities are also happening at expo sites. After being busy for several years, the exhibition spaces 

of the Hanover World Expo 2000 are no longer as busy as in the past, and it seems the value of the 

land on which it sits is not to be fully realized. A large number of pavilions have been abandoned or 

are standing idle, and the progress of rebuilding the stadium is slow due to lack of investment. The 

large numbers of vacant buildings and parking lots have been likened to a leaky faucet, as these fixed 

assets are depreciated in vain, with no rent being credited to the balance sheet.450 

 

This is not a sustainable situation. Evidence from visits to North American Expo and Olympic sites 

also demonstrates the waste of resources in buildings that are no longer required, as very few mega 

event buildings have survived and found new uses. 

 

11-2  Exploring the Final Processing of Mega-event Buildings 

Unlike ordinary buildings, most mega-event buildings are designed for a very particular purpose, often 

a few exclusive activities. After that, the buildings are inevitably confronted with demolition, 

preservation, relocation, or a change of use. However, where these buildings are in the form of clear 

space, large span structures, these can have temporary uses for exhibitions but can be covered later for 

other uses afterwards. This suggests that the form of the events building affects its later potential of 

reuse. 

 

 11-2-1  Demolition is a frequently performed operation 

                                                           

450Text proper in Chinese:梁雨霞: 世博会修建场馆规划应当吸取德国汉诺威的教训, 第一财经日报 2006 年 11 月 28 日 
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It is obvious that very few exhibition buildings are permanent as most are demolished.From the 

examples in this thesis it is possible to see that the ‘death’ of mega-buildings generally results from the 

following factors: 

· Poor physical condition due to lack of continuing use that results in poor maintenance. 

· Long-term vacancy which leads to high maintenance costs. 

· Various failures of planning and construction authorities that interfere with possible normal 

use. 

· Poor appearance without beauty or spiritual meaning. 

· More financial value from new development. 

 

Demolition is a highly controversial measure of the success, or lack of it, of events buildings. As 

discussed before, C&D waste is very harmful to environment. However, over and above this, mega 

events often feature high end engineering and concentration of construction time which can together 

produce more C&D waste. Even ordinary demountable panel buildings generally only achieve a 

secondary material utilization rate of 45% to 60% after demolition,451 which should be contrasted 

with the near 0% recovery of materials from most one-off mega-event buildings. Taking the case of 

Shanghai expo 2010, about 37k-tons of construction waste was produced each day, a rate which is 3.5 

times that of normal household waste production, and which also formed 30% of the total solid waste 

of the city. Special forecasts have pointed out that there will be 40 million tons of construction waste 

from all the expo projects in China, and it will cost 20 billion RMB to dispose of this.452Another 

mega event host city, London, annually produces 20 million tons of garbage. Among this, 16 million 

tons is commercial waste, industrial waste and construction wastes, accounting for 80% of the total.453 

The disposing of events buildings C&D waste reduces the sustainability and liveability of the host 

cities. All of these aspects can cause serious conflict with the current urban reality, and affect the host 

city’s future development. 

 

 11-2-2  Permanent buildings for mega events 
                                                           

451Text proper in Chinese: 张品方: 奇思妙想设计“我的家”, 浙江日报, Dec 10, 2008 

452Text proper in Chinese: 李陽: 綠色混凝土在上海世博會項目中的應用研究,上海建設科技,2009 (2), 上海市建筑科學研究院(集

團)有限公司(LI, Yang, Study of Application of Green Concrete in Shanghai Expo Project, Journal: Shanghai Construction Science & 

Technology, 2009, (2)) 
453Text proper in Chinese:伦敦建世界最大规模回收废品项目, source: 

http://lhsr.sh.gov.cn/Front/Index4/index.html?par1=3164&par2=50,发布时间：2010-09-25  
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The qualities required for mega events buildings to be permanent are suggested below: 

· They are appreciated by most people 

· They are already part of local history or landmarks. 

· They possess special aesthetic value. 

· They have good design with functional versatility. 

· They have made use of special and meaningful science, technology, or materials for the 

construction. 

· They have excellent practicality apart from their original purpose. 

 
Fig.11-4 (left), the Royal Exhibition Building in Melbourne is the only surviving Great Hall that once housed a 

19th-century international exhibition and is still used for exhibitions.Fig.11-5 (right), Please Touch Museum, the 

Children’s Museum of Philadelphia was being renovated in August 2008.  

 

In some cases a permanent events building is always an option, such as the Royal Exhibition Building 

in Melbourne (Fig, 11-4), which has been used for holding exhibitions since the 1880 Melbourne 

International Exhibition. This building has a large interior space which can be fitted out for exhibitions, 

but perhaps more importantly is an appreciated landmark, thus leading to its being retained as a 

permanent exhibition venue. In contrast, the Children’s Museum of Philadelphia opened on October 

18, 2008 (Fig. 11-5). It is a newly renovated and expanded museum at the Memorial Hall in Fairmount 

Park, the former site of the Centennial Exhibition of 1876. This exhibition was the first major World’s 

Fair to be held in the United States and commemorated the 100th anniversary of the Declaration of 

Independence. Notably, in the context of this discussion, the museum’s new location, Memorial Hall, 

is one of the last remaining structures from the Centennial Exhibition of 1876. 
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The Memorial Hall is made of brick, glass, iron and granite and was designed in a beaux-arts style to 

house art exhibits during the 1876 Expo. Afterwards, it reopened in 1877 as the Pennsylvania Museum 

of Art and included the Pennsylvania Museum School of Industrial Art. Fifty-one years later the 

museum moved out. The Memorial Hall continued to house the school, and was taken over by the 

Fairmount Park Commission in 1958. The building was later used as a police station and has just been 

renovated to house the Please Touch Museum. The facilities and exhibitions at the museum are 

tailored to young children under 7 years old and family audiences to encourage intergenerational 

learning and inspire the imagination if children. To do this has required significant change to the Expo 

space which was basically for art works, leading to a total cost of US$85 million454 for the 

renovation and expansion of the Memorial Hall. Though it was a good art museum before the 

conversion, the impression is that the building has now been forced into a mould. It has also not been 

a total success. Only a little more than two years after moving from its original city centre home to the 

new more expensive venue in Fairmount Park, the Please Touch Museum has showed a drop in 

membership and attendance and has accrued debt payments that are large and growing.455 Probably 

the original idea could be admired for trying to keep a rare architectural artifact of the 1876 Centennial 

Exposition from sliding into irretrievable decrepitude, but unless the redevelopment is a success this 

goal will not necessarily be achieved.  

 

There are many reasons that could lead to this situation, but one falls squarely into the field of 

architecture. The Please Touch Museum has exposed the fatal flaw of a fixed structure which is that it 

is very hard to alter when the situation changes. Although “Form follows function” is not an infallible 

law of architecture, as long as the building still fits the needs and activities of people it should 

basically be a tenable building. Under the circumstances of not changing the form but only shifting the 

function the adaptation may not be successful, even when significant amounts of money are spent.   

 

Using another example from China, in 2002, as part of the development of the city of Shanghai and 

adjustment of a number of major roadways for the coming 2010 Expo, the Shanghai Municipal 

People's Government decided to lift the Shanghai Concert Hall 3.38 metres and move it 66.4 metres 

away from the city’s major traffic artery, Yanan Viaduct. Using a synchronous lifting system 

                                                           
454Anna Hyclak, Parkside: Celebrating Philadelphia's Past and Future,philadelphianeighborhoods.com, Apr 30, 2010 

455Peter Dobrin, Please Touch Museum feeling pain from debt load, January 31, 2011, the Inquirer 
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controlled by a power loading control system (PLC), hydraulic cylinders lifted the 5,800 ton Shanghai 

Concert Hall uniformly, thus maintaining the structure's integrity, while moving it across a populated 

residential complex. In total fifty-nine hydraulic cylinders were usedeach with a 200-ton lifting 

capacity, to hoist the building from its original site. The whole relocation took six months and cost 

RMB 60 million.456Considering the building area (2,558 square metres) and seating capacity (1,122), 

the cost of moving it appears small when compared with the cost of constructing the Shanghai 

Oriental Arts Centre, completed at almost same time, which was built at a cost of more than RMB1.1 

billion.457 However, applying a comparison method and using buildings of similar grade, size and 

construction time, the conclusion (Fig.11-6) can be reached that the cost for the overall relocation 

outstripped the costs of rebuilding or even new construction at that time. 

Fig.11-6 Comparison of Comprehensive Economical Indices of Chinese Concert HallBuilt in the 2000s, data 

collected from published report and local newspapers.  

Name of venue  Construction type Seating capacity Total area (m2)  Total investment   Build date 

Shanghai Concert Hall Relocation 1122 2558  			RMB	60	million 				2002– 2003 

BeijingConcert Hall 								Transformation 1024 7210  RMB	38	million 2003– 2004 

Ningbo Concert Hall New	built 605 2676  RMB	55	million 1999– 2003 

Tianjin Concert Hall 								Reconstruction 630 3500 RMB	24	million 2006– 2009 

As shown in Fig.11-6 the lifting and moving of the Shanghai Concert Hall was costly. A recently 

published graduation thesis458 from the Shanghai Institute of Visual Art indicated that its theatre 

facilities are old and because it has to compete with new facilities its business development is slow. 

This makes it difficult to recover the costs of moving it, so the financial pressures gradually increase 

and the building may soon become unviable. 

 

From the Please Touch Museum and the Shanghai Concert Hall examples it seems that reusing old 

buildings for a different purpose, or even the same purpose, may not work. One of necessary 

conditions of green design is that it should suit differing conditions in terms of locality, time, use, and 

the people involved. This suggests a dynamically adaptable building to suit constantly changing urban 

                                                           
456Text proper in Chinese:上海建筑装饰（集团）有限公司, 上海音乐厅装饰工程技术总结报告, 

457Text proper in Chinese:中共中央机关报《人民日报》2007-2-9 日报道，用 11 亿元打造的上海东方艺术中心营运 18 个月来，各

种豪华设施遭闲置，加上保养费高昂，陷入“建得起，用不起”的困境。 

458Text proper in Chinese:上海音乐厅市场化模式初探——08 级文化产业管理专业徐豪洁毕业论文-复旦大学上海视觉艺术学校

（SIVA） 
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circumstances and people. It is necessary to make full use of limited resources to cope with various 

changes, in the hope that subtle small changes to the building will mean it can cope with large 

variations in its use. 

 

Because a building should serve society, as constituted by the people who use it or live near it, it has 

social attributes. From the view of building life cycle a building can also have historical attributes 

because it can last for decades, or even more. Besides, architects should consider not only the function 

of the building but also its urban and geographical attributes, which means keeping the building in 

harmony with the city and its context, including the context of climate. Because of rapid urbanization 

both in China and globally, the traditional attributes of many building are facing up to a new situation. 

Nowadays relocation or alteration of existing buildings is not uncommon in urban remodeling or 

because of the need to upgrade infrastructure. However, because of the cost, relocation is seen as a last 

option “Unless there is no alternative but to relocate”. Because of the limits of the original structure 

making alterations to buildings is always difficult, and often produces a result that is not as good as 

building new. Lack of flexibility to able to respond to change is a major disadvantage of many 

permanent buildings. 

 

11-3  The Significance of KOP for Adaptive Architecture 

In the second half of the 20th century, experiments made by architects such as G.E.A.M., Team X, 

Archigram and Cedric Price were based on the shared the belief that the most important thing for a 

building was for it to respond and adapt to a constantly changing external environment, rather than 

being an eternal symbolic or traditional cultural object. Many of their works were provocative and 

pushed the traditional architectural boundaries by including the dynamic ideas of space and time, which 

reflected a pursuit of instability and variation in buildings. 

 

The increasing demand for urbanization across the globe and the consequent construction boom has 

resulted in big impacts on the environment and natural resources. The speed of this development is 

making the urban fabric of many developing countries inappropriate for place and climate. The coming 

shortages of natural resources will mean that it is time to find sustainable solutions to alleviate the 

pressure holding mega events puts on these hard pressed cities. 
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Good architectural design must include a response to its specific requirements, situation and 

surroundings. Among these the specific program, site and social back ground define the basic design 

framework. The principle of adaptation should represent a paradigm shift in today’s architecture and 

planning: an adjustment in thinking that comes about as the result of new discoveries, inventions, or 

real-world experiences. Buildings need to move beyond being fixed objects to become something 

more transient and responsive, so that they match the pace of change in modern life. It is, therefore, 

odd that the demountable building with its focus on adaptable reuse has not been given enough 

attention. If architects can readjust to accept this adaptive mindset, then modern architecture could be 

poised to enter a new era of innovation and sustainability. This approach seems particularly 

appropriate of events buildings, with their initial transient use. 

 

11-4  The KOP Approach and Sustainable Urban Development 

 

 

 

 

 

 

 

 

 

 

Fig. 11-7(left), the Swiss Pavilion of Hannover Expo 2000 was made of pine without one nail, source: 

http://www.floornature.com/.Fig.11-8 (right), the invitation to design the 'event-structure' for the 1972 Kassel 

Documenta by Peter Cook, Dennis Crompton and Ron Herron, source: http://archigram.westminster.ac.uk/. 

 

This research was inspired by a very unique case study, the Black Yak Hair Tent in Tibet. The 

technical feasibility of this type of building has been investigated and explored, and has been shown to 

relate closely with the way of life of those living on the Plateau. For those designing buildings for 

mega events, this precedent can be seen as a model for the development of a modern kit-of-parts 

exhibition hall. In fact this approach of making exhibition buildings that are reusable, and made from 

local materials, can also be found in western architecture, such as the Swiss Pavilion (Fig.11-7) at 
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Expo 2000 in Hannover, Germany. As discussed earlier, this structure was recycled into the large 

wooden sphere known as Le Palais de l'Equilibre for Switzerland's Expo 2002 in Neuchatel. In its 

second use, this imposing structure housed a presentation illustrating the fragile balance between the 

world's economy, society, and the environment. The wood was cleverly crafted to provide a geometric 

sun shield around the outside facade of the sphere. 

 

Although the materials and methods of these cases study buildings are different from the BYHT, both 

types of exhibition building have the same sustainable approach for trying to minimise the impact on 

the environment. In retrospect, almost the same type of design can be found in Archigram, such as the 

Kassel Kit event-structure (Fig.11-8) for Documenta4595, in 1972. This was a temporary art event and 

stage set up using a kit of parts based on the Instant City kit created by Peter Cook, Dennis Crompton 

and Ron Herron. In addition some of the recently finished 2012 Olympic venues in London manifest 

the same approach in terms of their potential disassembly. The benefits from using this system of 

building can be stated as follows: 

· Layout freedom is added to the building system. 

· A building is constructed that can be adjusted depending on the weather, the terrain and its 

features, location and requirements. 

· Reusable foundations, components and construction materials means local environmental 

ecosystems are not damaged. 

· Achieving a completely dry building method, with no wet materials such as use of concrete 

becomes possible. 

· Adjustable components and flexible display spaces can be reconfigured as needs change. 

· The lasting impact of this kind of building is leaving almost no trace on the venue after the 

mega events. 

 

With the rapid development of urbanization and as urban problems are becoming increasingly 

apparent, seeking sustainable urban development has gradually become the focus of sustainable 

human development. The overall objective of the Agenda 21 for the sustainable development strategy 

for a city is to improve the urban social and economic environment, and the quality of life and 

                                                           
459 Originally, as part of the Bundesgartenschau (Federal Horticultural Show), Documenta is an exhibition of modern and contemporary 

art which now takes place every five years in Kassel, Germany. It was founded by artist, teacher and curator Arnold Bode in 1955. 
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working environment of its citizens. In accordance with the theory of sustainable urban development, 

its targets areto be achieved under the premise of maintaining the normal functioning of urban areas, 

sustained economic growth, social progress, gradual optimization of the quality of life, and continuous 

improvement in the level of urban modernization. This is done to achieve the sustainable use of 

resources, ensure environmental quality continues to improve, and to allow sufficient conditions for 

the future development of the city and the space around it.  

 

As a potential catalyst of sustainable urban development, the goals of mega events and construction 

should include issues such as conservation of energy resources, protecting the ecological environment 

and creating a better living environment for people. From the point of view of development, an 

appropriate mega event can be the vehicle for the implementation of sustainable urban development. 

Sustainable urban development, from the urban dimension, plays the role of regulation and controlling 

the process of development of events on a scientific basis and, given the vast human and material 

support necessary for holding mega events, the two need to be seen as interdependent and unified. The 

correlation between the indicators of sustainable urban development and those of green mega events 

buildings are necessarily similar.  

 

The indicator system of sustainable urban development can also be used as a measure against which to 

identify and display the status of sustainable urban development. Generally the indicators include 

energy and resource consumption, waste emissions, per capita living space and public green area, the 

quality of the air, and water quality indicators. Because the construction of a mega event is an 

important part of the city, the buildings set up around the big event should be based on indicators in 

the area of energy, water, land, and materials use, and urban sustainable development, showing there is 

a close link between both goals. If the BYHT is a kind of Appropriate Technology for relatively 

primitive plateaus, then KOP structures can be another kind of Appropriate Technology for modern 

cities. The two approaches to shelter design have common ground between them as both play a 

dynamic role in dealing with their respective changing environments in a sustainable way. From the 

point of view of city building, a KOP building can contribute to achieving sustainable development in 

the following ways: 

· Through the protection and recycling of natural resources can be relied on, especially the 

 direct and indirect savings in use of limited arable land and other non-renewable resources. 
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· Through creating healthy, pollution free, convenient and comfortable ecological 

environments,  and reducing and avoiding activities that consume energy and produce wastes.  

· Through easing the impact of mega events on the host cities. 

 

11-5  Social and Cultural Aspects of KOP Buildings 

One of the fundamental principles of green building is humanism. Green building must be based on 

the human being, as habitation is a most basic need for human survival. Green building should meet 

basic human needs as both the fundamental starting point and destination, and also aid in achieving 

social equity. For events buildings to be green, humanity is also the necessary starting point. 

Compared with other approaches, KOP has an unparalleled advantage as an urban event building 

because it puts the relationship to people and their needs first. It also addresses these constantly 

changing needs through its inherent flexibility. 

 

 11-5-1  KOP offers Cultural Events More Freedom in Venue Selection 

The deeper the process of urbanization, the greater the need to satisfy the spiritual and cultural desires 

of people. This has produced corresponding requirements for a greener environment, inclusion of 

more nature in cities, and provision of spaces for holding cultural activities. The more important the 

event is, the higher the requirement will be. In fact, development is often prohibited in areas with 

heritage building, rich greenery and history. The one exception to this could be KOP buildings, as 

these will not damage the environment during constructing and use. City greening is a natural 

condition needed for a high quality city or public space, and these areas are also the first choice for 

sites for holding events and activities. In fact, heritage building, rich greenery and history have been 

the necessary conditions for the best venues to hold events. 

 

In 2008 the structure being erected in the McCarthy Quad of the University of Southern California 

campus was for the Grammy Foundation's annual signature gala night (Fig. 11-9). McCarthy Quad is a 

broad green expanse between the Doheny Memorial Library and the Leavey Library. The building had 

to be demountable, as otherwise this leading private research university would not have allowed a 

stage for popular music to be set in such a precious green space. Another temporary use of a green 

space is seen in the presentation of Shakespeare in the park, in London (Fig. 11-10)._Here the stage is 

a simple construction but scenery is minimal because of the luscious backdrop of the park greenery.  
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Fig. 11-9 (left) McCarthy Quad of the University of Southern California campus in 2008 

Fig. 11-10 (middle) Shakespeare in the park, London 

Fig. 11-12(right) Demountable stage for a concert at the Grote Markt (Grand Place), central square of Brussels 

 

Another type of demountable stage is seen in the Grote Markt (Grand Place) the central square of 

Brussels (Fig. 11-12). This square is surrounded by guildhalls, the city's Town Hall and the 

Breadhouse. The square is the most important tourist destination and landmark in Brussels and is a 

UNESCO World Heritage Site.460Holding events in such places is recognised as being important: 

“Events in historic places make a vital contribution to the economic sustainability of our heritage. 

They add to the enjoyment of countless visitors at a huge range of sites, from urban squares to open 

countryside, as well as generating an important source of income.”461 

 

A city needs high quality public spaces but in turn these need activities and events to keep them alive, 

and such events need temporary structures. Using the KOP approach for such events buildings and 

structures that will not permanently occupy urban public space, means there is no footprint left at the 

end. Therefore, KOP buildings and structures could play a positive role in promoting cultural activities. 

It might even be that KOP structures from a mega event could later be used for promoting such events 

in public spaces in the host city.  

 

The neglect of the public domain and the human spirit in the era of the Industrial Revolution created a 

group of buildings often stereotyped as forest of steel and concrete, virtually becoming a standardized 

urban development model. Rapid urbanization further leads to a large number of urban public spaces 

being invaded and occupied, and what public space remains is surrounding by structures that are out 

                                                           
460"La Grande-Place de Bruxelles". bruNET. May 17, 2007.http://www.eurobru.com/monum003.htm. Retrieved October 9, 2009. 

461 Will Holborow , et al., Temporary Structures in Historic Places, English Heritage, September 2010 
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of scale with it. This lack of personality in the space means it is difficult to get a sense of place, and 

this in turn can lead to a kind of loss of self. What is needed is a KOP architecture that not only sits 

lightly on the earth but is also conducive to the preservation and continuation of the history of public 

space through a sense of easy identification, and spurring on the formation of a strong sense of place. 

 

 11-5-2  Returning urban public space to everyone after the event 

Urban public space is mainly used by low-income groups including socially disadvantaged groups. 

Rich people have their own spaces, with swimming pools and golf courses that they pay to use. 

However, real public space is used by the majority of ordinary people. From the social level, being 

people-oriented means meeting everyone’s right to life, and also respecting the right of every person 

for freedom, equality, and fair development. Moreover, the right of everyone to use public and natural 

resources should be respected. Social public and natural resources belong to all the people of a society 

and not just a particular social group or single person, so when a small group of people have more 

than their fair share of these, this violates the rights of other to use the same resources. This is not only 

contrary to the principle of social justice but also to the basic “people-oriented” value orientation. 

When an events building in a city public space is empty or occupied by a person or group, it will 

eventually been taken as their private possession, and will no longer be “public”. This is unfair to the 

whole of society.  

 

The high strength of development created by mega events tends to ignore the public interest and 

misappropriate public places, resulting in an upset in neighborhood relations which can result in 

apathy and loneliness, or social stratification and further exacerbation of isolation. The KOP approach, 

because of its high degree of flexibility towards the needs of different races and income levels, can 

provide a container for a variety of different occasions and places, and one which could produce a 

variety of atmospheres. A KOP building will not damage the environment, as city public space could 

return to the original green areas, squares and sports space when it is removed after the event, 

reflecting the people-oriented concept of green building and a green city. 

 

11-6  Further Study 

Since holding mega events appears to be an irreversible trend of current urbanization, this thesis 

argues that research of kit-of-parts architecture is both essential and full of challenge. With a focus on 
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the feasibility and implementation of KOP structures, this thesis has touched upon a neglected field of 

architecture, but it is as yet far from being a monolithic body of theory. 

 

In this thesis, all enquiries into North American expo sites and studies of major events in China, 

especially in Shanghai, have shown that the modern method of exhibition building procurement is not 

sustainable. The survey undertaken of both professionals in the exhibition industry and the public has 

revealed that people are concerned about short lived events buildings, and are also increasingly in 

favour of a new type of temporary exhibition building. The descriptions of the case studies in this 

research suggest that temporary buildings are achievable, especially through maintaining the 

reciprocal principles of the whole structure, and that these need to be combined with flexible use of 

public space in urban environments. It has also been argued here that the kit-of-parts approach is the 

path to achieving these goals, while at the same time ensuring that not all temporary structures will 

have the same form. Such buildings will thus have a greater chance of being aesthetically acceptable 

to the users. Arguments have therefore been put forward to support the second part of the hypothesis. 

 

The thesis has also identified opportunities for further research. The immediate need is to design and 

test an appropriate kit-of-parts for an exhibition structure that will be at the scale to fit in existing 

urban public space. As part of the testing a full life cycle environmental analysis will need to be 

carried out on the building. There is also a need for research to look at the ownership and governance 

structures of urban public spaces, and how these spaces have been and can be used in a more flexible 

way. 

 

11-7  Looking Forward to the Future of KOP Structures 

What is also apparent is that demountable buildings will lead to a new attitude to urban design and the 

effective uses of urban public space. The use of demountable structures for temporary events such as 

exhibitions will need land that is linked to good urban infrastructure. This suggests that there is a need 

to regard urban public space as something which changes its function over time.  

The first major international exposition in 1851 used the existing Hyde Park as the venue for the 

original demountable Crystal Palace exhibition building. Once the exhibition closed, the building was 

moved to a new permanent site and the park returned to its original use. After that, other temporary 
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buildings have found a home in Hyde Park, such as the annual Serpentine Pavilions. This thesis 

suggests that this is the probable role for urban public space in a sustainable future. As a result, 

planning systems will have to change so that space use can change quickly and obtaining permission 

to erect temporary buildings will not be a long process.  

The Crystal Palace of 1851 was a harbinger of prefabricated and demountable exhibition building. The 

hall of the New York’s World's Fair held in 1853 was almost a copy of the Crystal Palace. The 

buildings were ushered in a new epoch in architectural history in terms of holding mega events in an 

urban environment. Since then this concept has not been in common use except for a few exhibition 

buildings. Among them the most noted are the IBM Travelling Pavilion, the Swiss Pavilion of 

Hanover Expo 2000 and the various invited designs for the Serpentine Gallery Pavilion start from 

2000 to the present. 

The global shortages of natural resources have given a new significance to these types of assembled 

buildings which hitherto have been poorly regarded. Looking again at some of the fundamental 

problems this approach entails could help in finding new solutions to other modern problems. 

Although almost 160 years have passed, the history of mega events buildings seems to be making a 

return to its original point; however this is not exactly the same as at the start because of all the 

knowledge gained in the intervening time. The Crystal Palace opened up a path towards an 

industrialized building system using prefabrication; the new type of KOP structure, HKS, will be not 

just be modern, but potentially revolutionary. It is suggested here that the use of new demountable 

buildings with their advantages will be part of a sustainable future. 
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