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Introduction 

1. Building activities represent a substantial economic sector in OECD countries and their impact is 
not just limited to economic issues. The quality of buildings and building activities has a great impact on 
both the environment and the social condition of citizens. 

2. The first phase of the OECD project on sustainable building and housing was carried out by the 
Environmental Directorate with a focus on the environmental performance of individual buildings, such as 
their energy efficiency, recycling of building materials, and prevention of indoor air pollution.  The 
synthesis report of this phase was published in April, 2003. Despite the success of the first phase, it is 
apparent that there are many other issues worth examining, especially those related to territorial 
development. Moreover, the European Ministers Conference on sustainable building, held in June 2002, 
concluded that more effort was required to improve the condition of the existing building stock. Similarly, 
the largest international conference on sustainable building, i.e., the World Sustainable Building 
Conference, which was held in Oslo in September 2002, concluded that the existing building stock and 
rehabilitation of neighbourhoods should be the main starting point for sustainable building and housing 
strategies. 

3. Therefore, the second phase of the project addresses the issue from a broader perspective, placing 
emphasis on the “Sustainable Use of Building Stock (SUBS)” and is carried out by the Directorate of 
Public Governance and Territorial Development. The workshop was organised on the basis of the work 
programme of the second phase. 

Objectives 

4. Making buildings meet economic and social demands for a long period of time is expected to: 

•  Reduce material use in the building sector and the generation of construction and demolition 
waste; 

•  Reduce energy use in construction processes; 

•  Reduce the demand for new development in suburban areas, contributing to the reduction of 
energy use for transportation, as well as the loss of “green areas”, etc. 

5. However, a large number of buildings are being demolished before the end of their technical 
service life due to a variety of reasons. 

6. In order to promote SUBS, in other words, to make buildings meet space demand for a longer 
period of time, stakeholders are required to take action such as appropriate maintenance and flexible 
conversion of building use. However, there are obstacles that prevent stakeholders from taking such 
desirable action, e.g., inadequate information, externalities, and side effects of governmental policies 
focusing on newly built buildings. 

7. In consideration of this situation, the main objective of the workshop is to elaborate the concept 
of SUBS and obtain insights for policy design by exchanging information regarding the experiences of 
Member countries and experts, and discussing issues such as barriers to improvement and choice of policy 
tools. It is expected that the results of the workshop will provide some suggestions and guidance to 
policymakers, academicians, the private sector, NPOs, etc., in Member countries. 
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Summary of discussions 

Introductory Session 

8. The workshop began with the welcome speech by Mr. Hara, Chair of the OECD Working Party 
on Territorial Policy in Urban Areas, and with comments by Mr. Harrington, Head of the Energy 
Efficiency Policy Analysis Division of the IEA. These were followed by an introductory presentation by 
the secretariat of the OECD, presenting the findings from the first phase of the work on SUBS. This phase 
started in 2002 with analysing how ways of using stock affect the sector’s environmental impact, how 
negative impacts could be reduced, and identifying obstacles to promoting sustainable use. This 
presentation provided a foundation for the discussions over the next two days.1 

Session 1: Trends and Issues: Where are we going? 

9. Various issues related to sustainability of the building sector were discussed in this session. 

10. Buildings and infrastructure are having increasing levels of impact on the environment. For 
instance, the construction industry accounts for around 40% of global carbon dioxide emissions. Rapid 
urbanisation is expected to continue raising the energy demand for consumption and economic activities 
and there is an urgent need for sustainable urban planning, design and construction. Participants pointed 
out that this has to cover the entire life cycle of buildings. 

11. Buildings and other structures form an intrinsic part of the urban fabric. Participants agreed that it 
is important to understand the necessity and effects of SUBS in terms of the urban context. 

12. SUBS helps to keep spatial patterns of buildings compact, contributing to the reduction of energy 
consumption in transport, the reduction of land-use, and the preservation of bio-diversity. Furthermore, it 
can also lead to social and economic benefits, again through affecting the urban form (e.g., by conserving 
the urban context (or form), which is often considered a historical or cultural asset, by reducing commuting 
hours and infrastructure cost, etc.). 

13. While referring to several examples of Urban Renaissance Projects in Japan aimed at upgrading 
environmental sustainability, the necessity of promoting “sustainable areas” was emphasised. Such areas 
generate positive effects for the environment by creating energy, distilling water, building soil, etc. 

14. It was also pointed out that SUBS is one of the most important elements for achieving 
environmentally sustainable urban renaissance. 

Session 2: What is SUBS? 

15. Buildings are unique in their longevity compared with other industrial products. The low turnover 
rate suggests that the environmental impact of newly built buildings is comparatively limited.2 Therefore, 
participants noted that building stock must be looked upon as an unexploited asset with a great potential to 
improve the environment. 

 

                                                      
1  The presentation was made by Hirohisa AWANO of the secretariat based on the report “Environmentally 

Sustainable Buildings: Sustainable Use of Building Stock”[GOV/TDPC/URB(2003)14] 
2  However, it was also noted that the problem of climate change may take more than half a century to solve.  

Over this kind of timescale, new buildings become much more significant. 
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16. It was stressed that the shift of mindset, from traditional ways of perceiving the building process 
as linear (e.g., building from virgin materials and ending with demolition) to circular thinking (e.g., closing 
the loop of material flow) is necessary to improve the sustainability of the building sector. 

17. At the same time, it was pointed out that we should also beware of automatically perceiving 
every recycled material as being environmentally friendly. 

18. As for the merits of SUBS, economic benefits such as positive effects on employment due to the 
labour intensive characteristics of maintenance, renovation, etc., as well as environmental benefits were 
stressed by participants. SUBS is expected to create many jobs. 

19. Among various experiments already underway and or tested to promote SUBS, the attempt of 
New Jersey, introducing a comprehensive building code specifically designed to assist the rehabilitation of 
existing buildings, was introduced and attracted great attention. 

20. Another important issue concerning SUBS was pointed out in this session: the impact of physical 
expenditures for local infrastructure networks. It was noted that in residential areas, infrastructure may 
require a higher material input than housing itself, mostly due to maintenance of infrastructure networks. In 
addition, empirical studies showed that in high density areas, the specific material mass for infrastructure 
facilities is clearly lower. Keeping the urban form compact by means of SUBS is important not only in 
improving resource efficiency of buildings but also in reducing physical and economic expenditures for 
infrastructure. The importance of harmonizing the turnover rate of buildings and infrastructure facilities 
was also emphasised. 

Session 3: What should be done to promote SUBS? 

21. Certain building activities contribute to lengthening the real service life of buildings such as 
appropriate maintenance and renovation, flexible conversion of building use, etc. 

22. However, in some cases, saving the structure could be uneconomical. It was noted that it is 
necessary to examine whether the targeted building is worth preserving in the urban context, as well as to 
conduct cost/benefit analyses to find out whether it is economically rational to save the structure.  

23. Buildings have a wide variety of characteristics. Performance improvement requires custom 
solutions for each building according to its characteristics and it is important to help owners of buildings 
recognise what type of renovation is appropriate. Participants pointed out that it is important to examine 
the typology of targeted buildings and adopt the most appropriate measures to lengthen their real service 
lives according to their types. An example was introduced, of a manual explaining the typology of existing 
housing in a certain area of Japan, as well as showing appropriate heat insulation performance 
improvement scenarios according to the type. It was agreed that such measures would be effective in 
dealing with information failure.  

24. It was repeatedly emphasized that the most important force to shift the market is change in 
demand. In order to create demand for SUBS, participants agreed that increasing reliable information for 
end-users is important, in that it contributes to reduce lack of awareness and increase “good clients”. 

25. Among various clients, the public sector is obviously the largest. Participants noted that public 
procurement is expected to play an important role in establishing a market where environmentally-friendly 
products are economically viable. The Swedish procurement program was introduced as an example of 
such schemes. 
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26. Re-use projects in the U.K. were reviewed in this session and whether “value” could be added by 
adapting existing structures to more complex uses was noted as a key element in re-use decisions. 

Session 4: Flexible Use of Building Stock 

27. Flexible use of building stock, such as converting a building to another use without demolishing 
the main structure, is expected to make buildings meet economic and social demands for a longer period of 
time. 

28. Among various obstacles to the flexible use of building stock, regulatory constraints are 
perceived as the main obstacle. For instance, the situation in Japan, where difficulty in meeting building 
codes based on new construction can impede appropriate renovation, was described as a non-compliance 
trap. To address this issue, it was noted that the Japanese Ministry of Land, Infrastructure and Transport 
(MLIT) was in the process of submitting a bill to the diet to revise the building standards law. The bill aims 
to promote appropriate renovation by rationalizing building codes concerning refurbishment of existing 
buildings. 

29. Several models related to the promotion of flexible building stock use were presented in this 
session. 

30. New technologies made it possible to introduce the “distributed workplace model” for offices. A 
research program to develop a unified framework for the design of sustainable workplaces in Europe 
predicts that since the key ingredient of the new economy is knowledge and value is added when it is 
exchanged, various non-traditional workplaces in the city will increasingly function as part of the working 
environment. The project also suggests that workplaces for New Economy companies will be broken down 
into smaller units, which can more easily be incorporated into the existing city fabric. This distributed 
workplace model is expected to provide opportunities for regenerating existing city districts by re-use of 
buildings. Further understanding of the nature and extent of this change as well as the characteristics of 
buildings that are best suited to these new activities, was pointed out as essential to achieve sustainable 
planning. 

31. Another model introduced was related to the creation of a methodology to regenerate partially 
vacant buildings with multiple tenants. Such buildings are rapidly increasing in the metropolitan area of 
Japan due to completion of many large scale redevelopment projects.  In order to partially refurbish and 
convert the use of such buildings step by step, methodology of phased refurbishment by re-fitting infill has 
been developed. By defining and treating infill as movable property as a kind of furniture, it was noted that 
installation and removal of infill could be facilitated and that new business models of service providers 
related to re-fitting in-fill could be developed. 

32. Participants agreed that more emphasis should be given to the necessity of increasing both the 
use of buildings over time and the utilisation of the space at any time. Networking of buildings is essential 
for establishing both the distributed workplace model and the infill re-fitting service provider model, which 
are expected to promote efficient use of buildings. Moreover, the importance of linkage with the financial 
sector was pointed out in developing such models. 

Session 5: Vitalization of the Market for Existing Buildings  

33. The vitalization of the market for existing buildings (e.g., the resale market) is expected to be an 
effective means to promote the efficient use of building stock by reducing mismatches between demand 
and actual usage of buildings. Efficient markets could lengthen the real service life of buildings and 
provide various environmental benefits. Moreover, empirical evidence shows that development of the 
resale market encourages renovation work. 
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34. However, there are various obstacles preventing an increase in transactions for existing buildings 
(e.g., the non-liquid characteristics of buildings, inappropriate information, and negative side-effects of 
government policies). 

35. Since Japan’s resale market is undeveloped compared with other OECD countries, this session 
examined the factors impeding the vitalisation of the resale market in Japan and reviewed measures 
implemented to vitalise it. 

36. As for the vitalisation of the resale market of housing in Japan, information failure was identified 
as the main obstacle. Concerns related to housing performance and hidden structural defects caused by lack 
of information prevent consumers from participating in the resale market. Little possibility of selling 
housing through the resale market both discouraged owners from conducting appropriate maintenance to 
enhance its value, and increased the share of custom designed housing, which is usually more costly and 
difficult to maintain. Thus, information failure creates a vicious circle of shrinking resale market and 
quality deterioration. 

37. Various measures adopted by the Japanese government to address the information failure in the 
housing market were introduced, such as extension of both the performance indication scheme and quality 
assurance scheme to existing buildings, provision of information regarding constructors, etc. 

38. Participants stressed the importance of training experts to improve the reliability of evaluation 
schemes of existing buildings. 

39. As for commercial buildings, high transaction costs and lack of information were identified as 
main factors contributing to the lack of liquidity. Various new investment structures aiming to improve 
their liquidity, such as Value-up funds, have been introduced. Value-up funds acquire undervalued 
properties and, in order to raise their values, often convert ineffective property uses into effective ones.  
Although further information disclosure related to the Value-up process is required to attract risk-taking 
investors, it was pointed out that high risk-taking investors won’t be attracted by standardised information. 
Raw information for evaluating the Value-up scenarios is too rich in variety to standardise. 

40. Participants agreed that among various stakeholders, the financial sector, including insurance 
companies, is one of the most influential stakeholders in promoting SUBS. The necessity of increasing 
information for them on the importance and merits of SUBS was emphasised. 

Session 6: Upgrading the energy efficiency of existing buildings 

41. Policy instruments for the improvement of energy efficiency in the building sector have long 
placed emphasis on newly built buildings. However, since the existing buildings accounts for a large 
proportion of the total stock and in order to prevent SUBS causing negative effects on the environment, 
upgrading the energy efficiency of existing buildings has become an urgent task. 

42. It was suggested that the key to making energy efficiency improvement economical is conducting 
renovation at the end of the life-spans of corresponding sub-systems. Participants pointed out that this 
makes it difficult to implement cost effective and reasonable regulatory measures targeting existing 
buildings. It was also emphasised that extension of regulation on energy efficiency might have negative 
impacts on maintenance and refurbishment. 

43. Participants noted that regulation of new construction, including compulsory energy ratings, may 
be one of the most effective market transformation mechanisms for improving the existing stock. This is 
because facilities or sub-systems required by such regulation will surely become the default option for 
replacement due to market transformation. 
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44. As for non-regulatory measures, it was reported that voluntary agreements (VA) are among the 
main instruments for the Finnish national climate strategy (e.g., 81% of energy used in industry is within 
agreement scheme). Various benefits of VA were noted, including flexibility, realistic targets and time-
frames contributing to promotion of sensible technological responses in the targeted sector. Growth of 
energy audits in the private sector was also reported as an example of a positive effect. On the other hand, 
it is often reported that VA are unlikely to promote radical innovations and tend to be economically 
inefficient. The necessity of conducting cost-benefit analyses of current VA schemes was stressed by 
participants. 

45. Performance-based projects promoted by ESCO3 were introduced as an important vehicle for 
promoting energy efficiency in existing buildings. ESCOs are expected to address the issue of information 
failure and lack of financing at the same time by professionally conducting assessment of current 
performance and cost-benefit analysis of energy efficiency upgrades, as well as directly or indirectly 
financing renovation for upgrades. 

46. In order to address the barriers to development of ESCOs such as lack of awareness and 
financing, the importance of increasing relevant information (e.g., create a list of reliable ESCOs) and 
involving the financial sector to create a holistic environment was emphasised by participants. 

47. It was also noted that improvement in energy performance often results from general 
refurbishment. The necessity to co-ordinate polices promoting seismic reinforcement, accessibility 
improvement, etc., with policies promoting improvement of energy efficiency was emphasised. Combining 
these renovations is expected to reduce total renovation and operating costs by avoiding duplication of 
procedures related to assessment of current performance and offsetting any increase of management costs. 

Session 7: Information tools contributing to the promotion of SUBS 

48. Design strategies increasing the longevity, flexibility, and environmental performance of 
buildings bring significant cost savings and reduction of environmental impacts during the whole life cycle 
of buildings. However, the effect of adopting such strategies is often not reflected in the market value since 
life cycle costs and environmental impacts are difficult to gauge precisely. 

49. Therefore, the development of information tools (e.g., comparing life cycle environmental 
impacts, etc., of buildings) is expected to: 

•  Improve the design of new buildings by incorporating performances relevant to SUBS, such as 
durability, flexibility and adaptability, in the tools assessing the environmental impact of building 
design; 

•  Promote appropriate renovation work by applying assessment tools to the whole life cycle of 
buildings, including the renovation design stage; 

•  Assist the decision of owners for renovation, etc., by enabling life cycle assessments; 

                                                      
3  An ESCO, or Energy Service Company, develops, installs, and finances projects designed to improve 

the energy efficiency and maintenance costs for facilities typically over a 5 to 10 year time period. 
ESCOs generally act as project developers for a wide range of tasks and assume the technical and 
performance risk associated with the project.  
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50. CASBEE4 and LEED,5 which were developed in Japan and the U.S., were introduced as 
assessment tools intended to cover the life cycle of buildings. 

51. CASBEE deals with both environmental load (L) and quality of building performance (Q). It 
introduces the concept of Building Environmental Efficiency (BEE)6, which shows how the targeted 
building(s) can improve a living environment for building users with relatively small negative impact on 
the external environment. CASBEE covers the whole life cycle of buildings including the operation and 
renovation stages. The uniqueness and potential of this concept were highly appreciated by participants. 

52. A new version of LEED for existing buildings is now under development. To address the 
potentially huge number of existing buildings requesting assessment, USGBC was reported to be 
developing a scalable process of implementation using a website and strategic outsourcing of services to 
consultants. 

53. It was suggested that the public sector play an important role in increasing awareness of such 
environmental assessment schemes by, for instance, adopting them both for design of new construction and 
renovation of their own existing buildings.7 

54. The necessity of changing the framework of relevant policies according to market shifts caused 
by increase of information, etc., was stressed by participants. For instance, it was reported that the issue of 
indoor air pollution in Japan was first dealt with only on a non-statutory basis, but as awareness increased, 
was addressed in a performance indicating system based on law and was finally incorporated in building 
regulation. 

55. It was noted that when adopting information tools in regulatory schemes, the government must 
beware of restricting the flexibility of such tools, which could damage incentives for technology 
development. 

56. Justifying major renovation could be difficult due to additional costs compared with new building 
and the uncertainty of future costs. The necessity of quantifying environmental gains was emphasised. An 
example of a life cycle assessment tool gauging the environmental gains of SUBS (i.e., assessing the 
environmental effects of renovation relative to demolishing and rebuilding) was introduced and 
participants agreed that such tools are expected to assist decisions of owners for renovation, etc. 

57. In addition to the necessity of gauging environmental gains, participants noted that the 
improvement of productivity due to better working environment must be considered during cost-benefit 
analysis of renovation. 

Session 8: The Role of the Government, the Private Sector and NPOs in Promoting SUBS 

58. Since the goal of SUBS is to lengthen the real service life of buildings, it requires appropriate 
actions by various stakeholders throughout the whole life cycle of buildings. Moreover, since the building 

                                                      
4  CASBEE(Comprehensive Assessment System for Building Environment Efficiency) is a comprehensive 

environmental assessment system developed by Japan Sustainable Building Consortium(JSBC)   
5 LEED(Leadership in Energy and Environmental Design) is a third party environmental assessment tool 

that United States Green Building Council(USGBC) uses to certify buildings  
6  BEE, defined as Q/L, follows the concept of eco-efficiency 
7  UCLA has decided to have all their buildings newly built or undergoing major retrofits after FY2004-05 to 

meet the equivalent of the LEED rating system “certified level”  
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sector is very broad and its organisation is fragmented, the application of measures directed towards 
achieving environmental goals requires close cooperation among various professionals, decision-makers 
and other stakeholders. 

59. As for the role of governments in promoting appropriate maintenance and renovation in the 
housing sector, it was pointed out that different approaches are required according to tenure. Individual 
owner-occupiers are generally more aware of the benefits of well-kept properties. Increasing information 
and introducing economic incentives such as financing feasibility studies of rehabilitation were reported as 
being effective in raising such awareness and commitment. The importance of promoting appropriate co-
ownership schemes was also stressed, based on the Norwegian experience, where housing co-operatives 
appear to be particularly advantageous in facilitating the decision-making process for refurbishment at the 
same time enhancing the security and exchangeability of property rights. 

60. The Norwegian experience also noted the importance of reducing the negative side-effects of 
government policies and dealing with split-incentives between owners and users in the rental housing 
sector. In Norway, considerable improvement took place in the problematic rental housing sector after 
conversion to condominiums and co-operatives8, as well as lifting rent control in urban areas. 

61. Developing high density, mixed-used and adaptable buildings was noted as one important 
element of the strategy to make building stock more sustainable. Launching public demonstration projects 
showing how such areas can lead to high quality of life, adopting performance zoning codes facilitating 
flexible conversion of building stock use, etc., have been pointed out as initiatives that government is 
expected to undertake in promoting sustainable building stock use. 

62. The necessity of regulatory reform, such as introducing performance zoning was repeatedly 
emphasised by participants. It was agreed that the government should continue to re-examine how 
regulations affect the way buildings are used and conduct necessary revision to reduce their negative 
impacts on SUBS. 

63. Improvement of technology contributing to increased flexibility in buildings, including design, is 
important to lengthen the real service life of buildings. Since the building industry is fragmented, not 
innovative, and slow in recognising the importance of environmental considerations, the government is 
expected to take the initiative in relevant technology development. Participants agreed that more should be 
done by the government to develop building systems that are flexible and that can be readily deconstructed. 

64. Participants noted the importance of professional training to increase reliable information. Since 
training experts could cost more than the actual assessment process, the necessity of developing an 
efficient training system was emphasised. The way USGBC9 dealt with this issue may be instructive for 
other organisations. By combining real-time assessment and training, the USGBC has succeeded in 
training more than 7000 people during the last two years and the number of accredited professionals has 
risen to more than 5000, from only 207 in the year 2001. 

                                                      
8  In Norway, low cost housing is provided as co-operative housing, where a board consisting of 

representatives of the residents is in charge of maintaining the property. Therefore, split-incentives 
between owners and users, which impede appropriate maintenance and renovation in the rental sector 
don’t exist. 

9  USGBC, or the United States Green Building Council is a national non-profit organisation based in 
Washington, DC, and is in charge of development and administration of the LEED Green Building Rating 
System 
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Closing Session 

65. As for the next step of the work on SUBS, due to the multi-dimensional characteristics of the 
issue, participants stressed the necessity of categorising relevant issues and focusing on the areas where 
problems concentrate and intervention by the government might be effective. 

66. It was also noted that “sustainability” must be looked at as a dynamic concept, and that the design 
of relevant policies must be flexible in order to continue achieving their goals faced with changing social 
and economic demands (e.g., shift measures from voluntary to obligatory according to the change of 
awareness of the society). 

67. Several issues that need to be examined by policymakers and experts were pointed out. These 
include: 

•  How to promote appropriate maintenance and renovation in the rental housing sector, which is 
perceived as the most problematic sector due to negative side effects of government policies and 
split-incentives between owners and users, etc. 

•  How to eliminate the vicious circle of area deterioration caused by the external effect of 
neighbourhoods. 

68. Participants expressed their expectation that the OECD will continue its work on sustainable 
building and housing and conduct further examination of these issues. 

69. In closing remarks, the Secretariat of the OECD thanked all the participants for their fruitful 
inputs and discussions and noted that the results of the workshop will be reflected in the final report on 
SUBS. Following an introduction of the World Sustainable Building Conference scheduled in September 
2005, in Tokyo by Professor Murakami, the Secretariat concluded by thanking Mr. Harrington and Ms. 
Ruden for chairing the workshop. 

Findings of the workshop 

The main findings from the workshop are as follows: 

(Findings related to general issues) 

•  SUBS is one of the most important elements for achieving an environmentally sustainable urban 
renaissance. It is important to understand the necessity and effects of SUBS in terms of the urban 
context including social and economic factors such as positive effects on employment and the 
impacts of physical and economic expenditures relevant to infrastructure. 

•  Promotion of SUBS demands a shift of mindset, from traditional ways of perceiving the building 
process as linear (e.g., building from virgin materials and ending with demolition) to circular 
thinking (e.g., closing the loop of material flow). 

•  SUBS not only contributes to reducing environmental impact of the building sector but also helps 
to conserve the urban context (or form), which is often considered a historical or cultural asset. 

•  Existing buildings have a wide variety of characteristics. Examining their typology and adopting 
measures according to the types of buildings in a targeted area would be effective in promoting 
SUBS in that area. 
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•  More emphasis should be given to the necessity of increasing both the use of buildings over time 
and the utilisation of the space at any time. 

•  The financial sector, including insurance companies, is one of the most important and influential 
contributors in improving the sustainability of the building sector. 

•  It is necessary to co-ordinate polices promoting seismic reinforcement, accessibility 
improvement, etc., with policies promoting improvement of energy efficiency to reduce total 
renovation and operating cost by avoiding duplication of procedures related to assessment of 
current performance and offsetting any increase of management cost. 

•  Different approaches in promoting SUBS in the housing sector are required according to tenure. 

•  Since the building industry is fragmented and not innovative, the government is expected to take 
the initiative in relevant technology development such as developing building systems that are 
flexible and that can be readily deconstructed. 

•  “Sustainability” must be looked upon as a dynamic concept. The design of buildings and policies 
must be both flexible and dynamic. 

•  Policies must be flexible in order to continue achieving their goals with changing social and 
economic demands. 

(Findings related to regulatory tools) 

•  Since building regulations often target new construction and don’t consider refurbishment of 
existing buildings, it is necessary to re-examine how regulations affect the way buildings are used 
and conduct necessary revisions to promote SUBS. 

•  Since phased refurbishment is effective in upgrading building performance and regenerating 
partially-vacant buildings, the approval process of building regulation regarding refurbishment 
should be accordingly flexible. 

•  Environmentally related regulation for new construction, including compulsory energy rating, is 
considered effective in improving environmental characteristics of existing stock since facilities 
or sub-systems required by such regulation will inevitably become the default option for 
replacement due to market transformation. 

(Findings related to economic tools) 

•  It is necessary to alter the economic variables themselves if they are not sustainable (e.g., to 
increase energy cost if it is too cheap to promote energy efficiency). 

•  Since the public sector is the largest single client, public procurement is expected to play an 
important role in establishing a market where environmentally-friendly products are 
economically viable. 

(Findings related to information tools) 

•  The most important force to shift the market is change in demand. Increasing information for 
end-users is important in increasing “good clients” and reducing lack of awareness. 
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•  It is necessary to increase relevant information for financial institutions, which are one of the 
most influential stakeholders in promoting SUBS. 

•  Cost-benefit analysis tools quantifying environmental gains are expected to assist decisions of 
owners for appropriate renovation. 

•  It is necessary to develop efficient professional training systems, such as combining real-time 
assessment and training experts for assessment. 

•  When adopting information tools in regulatory schemes, the government must beware of 
restricting the flexibility of the tool. 

Several issues require further examination such as: 

•  How to promote appropriate maintenance and renovation in the rental housing sector, which is 
perceived as the most problematic sector due to negative side-effects of government policies and 
split-incentives between owners and users, etc. 

•  How to eliminate the vicious circle of area deterioration caused by the external effect of 
neighbourhoods. 
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ANNEX 1 
 

FINAL AGENDA/ISSUE PAPER 

AGENDA / ISSUE PAPER 

The OECD/IEA Workshop on Sustainable Buildings: 
Towards Sustainable Use of Building Stock 

 
15 – 16 January, 2004 

Tokyo 

Objectives  

70. Building activities represent a substantial economic sector and their impact is not just limited to 
economic issues. The quality of buildings and building activities has a great impact on both the 
environment and the social condition of citizens. 

71. Making buildings meet economic and social demands for a long period of time is expected to: 

•  Reduce material use in the building sector and the generation of construction and demolition 
waste; 

•  Reduce energy use in construction processes; 

•  Reduce the demand for new development in suburban areas, contributing to the reduction of 
energy use for transportation; 

•  Reduce the loss of “green areas”, etc. 

72. However, a large number of buildings are being demolished before the end of their technical 
service life due to a variety of reasons. 

73. In order to promote “Sustainable Use of Building Stock (SUBS)”, in other words, to make 
buildings meet space demands for a longer period of time, stakeholders are required to take action such as 
appropriate maintenance and flexible conversion of building use. However, there are obstacles that prevent 
stakeholders from taking such desirable action, e.g., inadequate information, externalities, and side effects 
of governmental policies focusing on newly-built buildings. 

74. In consideration of this situation, the main objective of the workshop will be to elaborate the 
concept of SUBS and obtain insights for policy design by exchanging information regarding the 
experiences of member countries and experts, and discussing issues such as barriers to improvement and 
choice of policy tools. It is expected that the results of the workshop will provide some suggestions and 
guidance to policymakers, academicians, the private sector, NPOs, etc. 
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75. The workshop is expected to bridge various gaps between environmental, social and economic 
aspects regarding sustainability, as well as bring together relevant stakeholders and promote action for 
sustainability.  

Thursday, 15 January 2004 
76. The first three sessions of Day One will address general issues related to sustainable buildings 
and sustainable use of building stock, such as trends and issues related to sustainable development, the 
definition of SUBS, and what should be done to promote SUBS. 

77. Following the first three sessions, the next two sessions will address important issues affecting 
the real service life of buildings (i.e., flexible use of building stock and vitalisation of the resale market). 

Introductory Session  (9:00-9:35) 
•  Welcome speech 

 
Takayuki Hara 
(Chair of the OECD Working Party on Territorial Policy in Urban Areas, Advisor of the Japanese 
Ministry of Land, Infrastructure and Transport) 
 
Phil Harrington 
(IEA) 

•  Introductory presentation 
 
Hirohisa AWANO 
(OECD) 

78. The findings from the first phase of the work on SUBS will be presented by the Secretariat of the 
OECD. This phase started in 2002 with analysing how ways of using stock affect the sector’s 
environmental impact, how negative impacts could be reduced, and identifying obstacles to promoting 
sustainable use. This presentation is intended to provide a foundation for the discussions over the next two 
days. 

Session 1 Trends and Issues:  Where are we going ?  (9:35-10:40) 
Presentations by: 

•  Steve Halls 
(Director, International Environmental Technology Centre, United Nations Environmental 
Programme) - Building a Sustainable Future: A new view of the Built Environment 

•  Hiroto Izumi 
(Deputy Director General, Secretariat of the Urban Renaissance Headquarters Cabinet 
Secretariat, Japan) - Towards Sustainable Urban Renaissance 

•  Discussion 

79. Sustainable buildings are defined, for example, as buildings having minimum adverse impacts on 
the built and natural environment, in terms of the buildings themselves, their immediate surroundings, and 
the broader regional and global setting. In this opening session, speakers are expected to introduce recent 
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trends and issues related to sustainable development, which could have various implications for the 
concept of sustainable buildings. 

Questions for discussion 

•  What are the most important trends regarding sustainable development? 

•  How can we balance the economic, social and environmental factors of sustainable development? 

•  How can regional development policies (including the provision of infrastructure) address the 
issue of sustainable development? 

•  How can we effectively integrate policies related to individual buildings with other policies in 
order to promote sustainable development? 

Thursday, 15 January 2004 (continued) 
Coffee Break (10:40 – 10:55) 

Session 2: What is SUBS?  (10:55-12:00) 
Presentations by: 

•  Ronald Rovers 
(Head of Sustainable Building Support Centre, Netherlands) - Buildings, a hidden resource, 
ready for mining 

•  Georg Schiller 
(Scientist, Institute of Ecological and Regional Development, Germany) - Development of Urban 
Infrastructure – the Hidden Challenge of Resource Efficiency within the Building Stock 

•  Discussion 

80. To satisfy the demand for space, buildings are constructed to shape a large volume of space and, 
as such, are the most long-lived products across economic sectors. It is important for buildings to keep on 
meeting economic and social demands rather than continue existing only in the physical sense. In this 
context, the service life of buildings could be defined as the period during which buildings actually meet 
space demand. Therefore, SUBS may be defined as using building stock so that buildings can meet use 
demands for a long period of time without sacrificing economic efficiency, social welfare or environmental 
benefits. 

81. SUBS can have significant positive environmental impacts as well as social and economic 
benefits. However, few relevant indicators or targets seem to have been introduced. In order to orient 
government policies towards SUBS, the idea of SUBS, including its merits and targets, needs to be 
clarified. 

Questions for discussion 

•  What are the key factors determining the economic, social and technical life span of buildings?  

•  What are the main merits of SUBS?  
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•  What are other positive effects of SUBS? (e.g., positive effects on employment due to the labour 
intensive characteristics of maintenance, renovation, etc.)  

•  What kind of indicators and targets can be introduced regarding SUBS? 

Lunch (12:00 – 13:45) 
 

< A brief tour of Marunouchi Building is planned> 

Thursday, 15 January 2004 (continued) 
Session 3: What should be done to promote SUBS? (13:45-15:15) 

Presentation by: 

•  Nils K. Larsson 
[Executive director, International Initiative for a Sustainable Built Environment (IISBE)] - 
Sustainable Urban Building Stocks 

•  Kazuo Iwamura 
(Professor, Musashi Institute of Technology, Japan) - Existing Housing Typology in Japan and 
the improvement scenarios of related heat insulation performances 

•  Randall Thomas 
(Senior Partner, Max Fordham LLP, UK) - Sustainable improvement of the existing building 
stock 

•  Discussion 

82. Various factors affect the real service life of buildings, and several important factors for their 
sustainable use have been identified: appropriate maintenance and renovation work, flexible conversion of 
building-use, development of resale markets, improvement of service-life related performance in building 
design, and upgrades in energy efficiency. 

83. However, there appear to be various obstacles to improving the sustainability of building stock, 
which suggests that some form of government intervention in this area may be essential. 

84. These obstacles include: 

•  External effect of neighbourhoods and lack of financial resources 

•  Lack of information  

•  Negative side-effects of government policies 

•  Incentive discrepancy in the rented building sector 

85. The purpose of this session is to provide a general picture of what various stakeholders should do 
to overcome these barriers and promote SUBS. 
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Questions for discussion 

•  What are the main obstacles in lengthening the real service life of buildings? (e.g., lack of 
appropriate information and financial resources, external effect of neighbourhoods, etc.) 

•  How can we address these obstacles and promote building activities that contribute to SUBS? 
(e.g., appropriate maintenance and renovation, etc.) 

•  How can we improve the design of buildings so as to make them meet space demands for a 
longer period of time?  

•  How can we increase public awareness of the merits and necessity of SUBS? 

Coffee Break (15:15 – 15:30) 

Thursday, 15 January 2004 (continued) 
Session 4:  Flexible Use of Building Stock (15:30-16:40) 

Presentations by:  

•  Tomonari Yashiro 
(Professor, Tokyo University, Japan) - Regeneration of small/medium size building stock by 
flexible re-fitting system - Case illustration of conversion in Japan 

•  Andrew Harrison 
(Director of Research & Methods, DEGW plc) - Sustainable Accommodation for the New 
Economy 

•  Discussion 

86. Flexible use of building stock, such as converting buildings to another use without demolishing 
their main parts, is expected to make buildings meet economic and social demands for a longer period of 
time. Building flexibility is also the key to reducing risk in property investment. 

87. However, there are various obstacles to the viability of conversion schemes, such as legal 
constraints (e.g., open space requirements and parking standards), financial constraints, and construction 
technologies optimized for new construction, etc. 

88. As the initial driver of conversion is the emergence of a rent (or value) gap between property 
sectors, relevant policy instruments mainly focus on improving the responsiveness of the real estate 
market. While rationalisation of regulation appears to be a popular policy instrument, various other 
measures can be implemented by local authorities, actively promoting conversion of buildings. 

89. The purpose of this session is to elaborate the idea of flexible building stock use, identify main 
obstacles, and discuss what should be done to improve the responsiveness of the real estate market to shifts 
in demand/supply. 
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Questions for discussion 

•  What are the main obstacles preventing the flexible use of building stock? 

•  Which instruments should be more widely implemented by governments to facilitate conversion? 
(e.g., adjusting building codes, removing tax disincentives, and developing technological 
subsystems) 

•  Is there room for further development of design, urban planning and construction technologies to 
promote conversion? 

Coffee Break (16:40 – 16:55) 

Thursday, 15 January 2004 (continued) 
Session 5:  Vitalization of the Market for Existing Buildings (16:55-18:05)  

Presentations by :  

•  Takahiko Hasegawa 
(Deputy-Director, Ministry of Land, Infrastructure and Transport, Japan) - Improving Market 
Efficiency for the Sustainable Use of Building Stock 

•  Tetsuji Arimori 
(Director & General Manager, Asset Management Dept., Mitsubishi Jisho Investment 
Advisors, Inc.) - Enhancing the flexibility of building uses through liquidation of real estates 

•  Discussion 

90. The vitalization of the market for existing buildings (e.g., the resale market) is expected to be an 
effective means to promote the efficient use of building stock. However, there are various obstacles 
preventing the vitalization of transactions of existing buildings (e.g., the non-liquid characteristics of 
buildings, inappropriate information, and negative side-effects of government policies). 

91. Schemes to increase the liquidity of real estate, such as real estate securitization, are expected to 
urge property managers to reduce risks in property investment (e.g., improve building flexibility to reduce 
the risk of becoming obsolete). Promotion of such schemes, together with measures promoting the 
provision of information on building performance and reducing transaction costs may vitalize the market 
for existing buildings. 

92. Since vitalization of the market for existing buildings is relatively a new issue, the purpose of this 
session is to examine the characteristics of relevant measures and discuss what kind of government 
intervention would be effective. 

Questions for discussion 

•  How can we address factors contributing to illiquidity of buildings? (e.g., indivisibility, high 
capital costs, heterogeneity of design) 

•  How can we eliminate concerns over possible defects in existing buildings and assure their 
quality? 
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•  How can we reduce the transfer costs of existing buildings? (these costs are relatively high 
compared with alternative investments) 

Friday, 16 January 2004 

93. Following Day One, the purpose of Day Two will be, first, to look at some particular issues 
related to SUBS (i.e., upgrading the environmental performance of existing buildings, and information 
tools for assessing the life cycle cost & environmental impact of buildings), and then to discuss the role of 
the government and the private sector in promoting SUBS. 

Session 6:  Upgrading the Energy Efficiency of Existing Buildings: ( 9:00 – 10:30) 
Presentations by: 

•  Robert Lowe 
(Head, Buildings and Sustainability Group, Leeds Metropolitan University) - Raising the energy 
performance of existing housing stock:  reflections on policy goals, technologies, implementation 
mechanisms and potential paradoxes from a UK perspective. 

•  Ilari Aho 
Director, Motiva Oy, FinlandPresident of IISBE - Voluntary energy conservation agreements 
with the Building Sector in Finland 

•  Edward Vine 
(Staff scientist, Lawrence Berkeley National Laboratory, USA) - Market Trends and Policies 
Related to the ESCO Industry 

•  Discussion 

94. Policy instruments for the improvement of energy efficiency in the building sector have long 
placed emphasis on newly built buildings. However, since the existing building sector accounts for a large 
proportion of the total stock and in order to prevent SUBS causing negative effects on the environment, 
upgrading the energy efficiency of existing buildings has become an urgent task. 

95. Accordingly, the number of energy efficiency labelling schemes trying to address buildings 
across the life cycle is increasing and various regulatory schemes targeting energy efficiency of existing 
buildings are planned or have been introduced. New regulatory measures, such as energy audit schemes, 
are expected to help owners recognise how well or poorly their buildings are performing. Such schemes 
may also provide a favourable environment for energy efficiency upgrade projects conducted by 
ESCOs, etc. 

96. The objectives of this session are to examine the characteristics of these new schemes and to 
discuss how these schemes may be combined to upgrade energy efficiency of existing buildings. 

Questions for discussion 

•  Should regulatory frameworks targeting the improvement of energy efficiency of existing 
buildings be different from those for new buildings? (i.e., in terms of level of standards, scope of 
implementation, etc.) 
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•  How will the introduction of the Kyoto protocol and its flexible mechanisms (e.g., emission 
trading, clean development mechanisms) create new opportunities for developing ESCO 
industries, etc.? 

•  What combinations of policy instruments should (and should not ) be used by governments?(e.g., 
introducing energy audit schemes and promoting ESCO projects at the same time) 

•  How can we overcome owner-tenant split incentives in the rented sector? 

Friday, 16 January 2004 (continued) 
Coffee Break (10:30 – 10:45) 

Session 7: Information tools contributing to the promotion of SUBS (10:45-12:15) 
Presentations by:  

•  Shuzo Murakami 
(Professor, Keio University, Japan) - CASBEE: New Assessment Tools based on Environmental 
Efficiency and designed to fit all Lifecycle Stages 

•  Wayne Trusty 
(President, Athena Sustainable Materials Institute) - Renovating vs. Building New:  The 
Environmental Merits 

•  Nigel Howard 
(Vice President, LEED and International at the US Green Building Council) - LEED as a tool for 
Green Building in the US 

•  Discussion 

97. Design strategies increasing the longevity, flexibility, and environmental performance of 
buildings bring significant cost saving and reduction of environmental impact during the whole life cycle 
of buildings. However, the effect of adopting such strategies is often not reflected in the market value since 
the life cycle cost & environmental impact are difficult to gauge precisely. 

98. Therefore, the development of information tools that make possible comparisons of life cycle 
environmental impacts, etc., of buildings is expected to promote SUBS. 

99. The purpose of this session is to discuss how information tools could cover existing buildings, if 
possible, the whole life cycle of buildings, and to what extent they could be effective in promoting SUBS. 

Questions for discussion 

•  Are information tools really shifting the market? Is there any empirical evidence regarding their 
effectiveness? 

•  How can we overcome the technical difficulties in evaluating the environmental performance of 
existing buildings? 

•  What are the key constraints to developing LCA-based tools?( e.g., data availability, absence of 
appropriate benchmarks ) 
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•  How can we obtain an accurate picture of the full range of environmental effects caused by the 
building sector and introduce assessment tools that address various building types across the life 
cycle? 

Lunch (12:15 – 14:00) 

Friday, 16 January 2004 (continued) 
Session 8: The Role of the Government, the Private Sector and NPOs in Promoting SUBS  ( 14:00-
15:50) 

Presentation by: 

•  Anne Ruden 
(Director, Housing policies and International Questions, The Norwegian Housing Bank) - 
Sustainable Building and the Ownership Structure – Some Norwegian Experiences 

•  David Cope 
(Director, Parliamentary Office of Science and Technology, Houses of Parliament, UK) - Modern 
methods of housing construction and their implications 

•  Nils K. Larsson 
(Executive director, International Initiative for a Sustainable Built Environment) -  Sustainable 
Building Design 

•  Nigel Howard 
(Vice President, LEED and International at the US Green Building Council) - The Green 
Building Council: Model of Market Transformation 

•  Discussion 

100. Since the goal of SUBS is to lengthen the real service life of buildings, it requires appropriate 
actions by various stakeholders throughout the whole life cycle of buildings. 

101. Moreover, since the building sector is very broad and its organisation is fragmented, the 
application of measures directed towards achieving environmental goals requires close cooperation among 
various professionals, decision-makers and other stakeholders. 

102. The purpose of this session is to discuss what should be done by the government, the private 
sector and NPOs in order to promote SUBS. 

Questions for discussion 

•  How can we address the lack of information about how to organise and execute necessary 
maintenance and renovation? 

•  How can government technology programmes be oriented towards environmental goals (such as 
SUBS)?  

•  How can we reduce unintended negative side effects of government policies on the real service 
life of buildings? 
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•  How can we promote cooperation among various stakeholders and transform the market, creating 
a virtuous circle towards green and sustainable practice (such as SUBS)? 

Coffee Break (15:50 – 16:05) 

Closing session (16:05-17:30) 
103. The purpose of this closing session is to clarify the main outcomes of discussions in each session 
and discuss what have been the main findings of the workshop and what should be done in the next step by 
stakeholders, especially the government, to transform the market towards SUBS. 

•  Briefing of main outcomes from presenters 

•  Plenary discussion on workshop results  

•  Close of Workshop 
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ANNEX 2 
 

WORKSHOP PAPERS 

TOWARDS SUSTAINABLE URBAN RENAISSANCE 

Deputy Director General, Urban Renaissance Agency, Cabinet Secretary of Japan 
Professor, Keio University 

Hiroto Izumi 

1. Introduction 

104. Improving sustainability has become an essential principle in the design of government policies 
in Japan. One of areas which significantly reflect this principle is urban policy. Since 2001, the Japanese 
government has implemented a wide variety of measures to improve the attractiveness of Japanese cities, 
under the title of “urban renaissance policy”. These measures have been introduced with an aim not only to 
stimulate economic activities within cities, but also to make cities more and more environmentally 
sustainable. This paper will describe Japan’s economic and environmental situation as a background of the 
introduction of urban renaissance policies, and discuss how urban renaissance policies have contributed to 
the reduction of negative environmental impacts, with a special focus on measures for the sustainable use 
of building stock. 

2. Environment Problems in Japan 

Climate change and energy use 

105. Climate change has been regarded as one of the most important environmental issues in Japan. 
Under the Kyoto agreement, Japan has an obligation to reduce the GHG emission by 6% against 1990 
level, by 2010. In the light of recent trend of GHG emission, this does not appear to be a goal easy to 
attain. As shown in the Figure 1, the total GHG emission in Japan has considerably increased throughout 
1990s, resulting that the total emission in 2001 is more than the 1990 level by 5.2%. This means that, 
between 2001 and 2010, as much as 11% reduction needs to be achieved to fulfill the goal. 

106. Among various factors, the environmental performance of cities and buildings should largely 
affect how much GHG emission could be reduced for coming years. First, energy consumption in buildings 
account for a significant proportion of GHG emissions in “households” and “business, etc.” sectors. It is 
noteworthy that around one third of the GHG emission comes from these two sectors, and a trend of CO2 
emission increase has been observed in these sectors since 1990. Under such circumstances, it is very 
important to improve the energy efficiency of buildings for achieving the Kyoto target. In the context of 
the sustainable use of building stock, it is important to note that lengthening service life of existing 
buildings may have some effect for the reduction of the energy embodied throughout the production 
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processes, particularly in Japan. This is because Japan is known as a country where the average service life 
of buildings is relatively short. 

107. Another sector, which could be influenced by the way built environment is developed, may be 
the transport sector. It is widely argued that the urban form of cities could affect the frequency of car-use. 
For instance, Newman and Kenworthy argues, in their famous works, that cities with higher densities have 
tendency to have lower per capita fuel consumption. (Newman et al, 1989a, 1989b) Although it is 
uncertain to what extent government policies could change the urban form and to what extent the change of 
urban form could have actual effects on the energy consumption in the transport sector in the short time-
scale, the urban structure should have a large potential to influence the energy consumption in the transport 
sector in the long-run. 

Material use and waste use 

108. Construction of buildings and infrastructure requires a significant amount of materials and their 
demolition inevitably generates a huge amount of waste. In Japan, the construction and demolition waste 
(C&DW) accounts for about 19% of total waste generated in 2000, 20% of total industrial waste. The 
recycling rate of C&DW has increased since mid 1990s. Between 1995 and 2000, the rate has jumped from 
58% to 85%. However there still remains some room for further improvement. While as much as 98% of 
asphalt and concrete is recycled in 2000, only 38% of wood and 9% of mixed materials is recycled in the 
same year. In addition, as in other OECD countries, most of recycled building-related C&DW are not used 
for building construction but for road construction, etc. That means, as far as building sector is concerned, 
the loop of material flow has not been sufficiently closed. 

109. Moreover, it is projected that the amount of C&DW generation will increase for coming decades, 
from 85 Mt in 2000 to 100 Mt in 2020. On the other hand, due to its geographical characteristics, the 
capacity of landfill site in Japan is limited. In 2000, it is estimated that remaining capacity for the final 
disposal of industrial waste is only 3.9 times as much as the annual generation. In the light of the situation, 
obviously it is required to further increase the recycling rate of C&DW.10 

 

Figure 1. Target of GHG emission reduction 
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10  For the increase of the recycling rate, in 2002, the Japanese government introduced a new regulation which 

obligate demolition contractors to separate some construction materials (asphalt, concrete and wood) from 
other materials on construction sites. 
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Figure 2. CO2 Emission by Sectors in Japan 
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Figure 3. Breakdown of C&DW 

 

 

 



  

 33 

Figure 4. Recycling of C&DW 

 

 

 

Figure 5. Projection of C&DW generation in Japan 
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3. Economic Problems 

110. The Japanese economy has been under a long recession. As shown in the Figure 6, the GDP has 
long been stagnated since the early 1990s. What is unique about this recession is that Japan, for the first 
time, has experienced the combination of economic recession and deflation, the continuous decrease of 
price of goods and services. Land price is no exception. The urban land price has kept on falling down 
since 1990.(Figure 6) This has severely hit the Japanese financial industry because urban land is commonly 
used as a collateral of lending. This devaluation of urban land, together with that of other assets such as 
stocks, has, in effect, significantly increased bad loans, resulting in the bankruptcy of some banks and 
insurance companies. For overcoming this economic problem, the Japanese government has implemented 
various measures including financial and fiscal policy instruments, but they do not appear to be effective 
enough to change the on-going trend. 

 

Figure 6. Nominal GDP, consumer price and urban land price in Japan 
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111. It is widely believed that, in line with the continued recession, Japan has gradually lost its 
economic competitiveness. According to the IMD, Japan’s rank in the world competitiveness has been 
rapidly lowered from 17th in 1997 to 30th in 2002 (IMD, 2002). 

112. In order to cope with this competitiveness problem, it is widely argued that urban policy should 
play a pivotal role to enhance the city’s attractiveness. In this context, some problems regarding urban built 
environment which has had negative effects of the city’s attractiveness can be identified. For instance, ratio 
of urban park areas to the whole city area is only 3.8% in Tokyo, while the equivalent figures are 27.0% in 
New York and 24.2% in Paris. With regard to the annual rent in the central business districts, Tokyo is one 
of cities which have the highest rate in the world. Furthermore, some basic infrastructure such as ring road 
which circle the Metropolitan city area is still under-developed, while there still remains some densely-
built areas where old sub-standard wooden buildings are concentrated. As such, some drawbacks in the 
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built environment of cities appear to have negative impact on the city’s attractiveness and competitiveness 
in Japan.4. Urban Renaissance Policy in Japan 

113. In the light of above-mentioned city problems, it was increasingly concerned that urban policy 
measures need to be drastically strengthened. Consequently, in 2001, the Japanese government established 
a new governmental agency specialized in the “renaissance” of Japanese cities, called Urban Renaissance 
Headquarters, with an objective to improve the attractiveness and competitiveness of Japanese cities. For 
achieving this goal, the Urban Renaissance Headquarters has, for instance, designated some “Urban 
Renaissance Projects”, and concentrate a wide variety of government policy instruments, such as 
deregulation of planning and building control, direct investment in infrastructure, providing a financial 
support for private urban development, etc., under cross-departmental collaboration within governments. 

114. It is important to note that Japanese urban renaissance policy has been implemented under three 
basic principles as follows: 

•  improving competitiveness 

•  improving urban design, safety and security 

•  contributing to the sustainable development (economic, social and environmental) 

115. It is noteworthy that Japanese urban renaissance policy is not intended to improve only economic 
aspect of cities (e.g. competitiveness). The policy also aims to enhance environmental performance of 
cities.11 This principle is based on the concept of sustainable development which emphasise balancing 
economic, social and environmental aspects of developments, and also based on the belief that the 
improvement of environmental performance could also have positive impacts on the attractiveness and 
competitiveness of cities. In fact, many of Urban Renaissance Projects are aimed to upgrade environmental 
sustainability with varying space dimension, from district/buildings to regions, and varying scope of 
environmental issues, ranging from material and energy use to water quality and bio-diversity, as described 
in the next chapter. 

5. Examples of Urban Renaissance Project 

Regional level 

5.1 Non-waste-generation cities 

116. In order to facilitate the recycling of all sorts of wastes and close the loop of material flows in the 
Tokyo Metropolitan area, various technically advanced recycling facilities, which include those for the 
C&DW, plastic waste, PCB waste, etc., are planned to be constructed at Tokyo-bay coastal zone. In line 
with the construction, the government will also encourage the development of water transport for wastes. 
Due to these measures, it is expected that, the total amount of waste going to landfill sites will be reduced 
by 50% against 1998 level by the end of 2005, and by 60% by the end of 2010. A similar urban renaissance 
project is under way in Osaka metropolitan area.5.2 Ecological renaissance of metropolitan areas 

117. For the purpose of improving quality of life in Tokyo and Osaka metropolitan areas, and 
upgrading the environmental performance of the areas, urban infrastructure will be reformed so as to 
develop the physical network of green and water areas. For this goal, existing green areas within 
metropolitan areas will be preserved as urban park, etc., and new green areas will be developed in the 

                                                      
11  Social dimension is also included in the consideration. 
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coastal areas. Furthermore, ecological reform of urban rivers will be conduced so as to improve the 
landscape and water quality of urban rivers. 

5.3 Ecological renaissance of Lake Biwa and Yodo river 

118. Lake biwa is the largest lake in Japan. Located in the northeast of Kyoto and Osaka, a great 
amount of water has been supplied to these cities from this lake through Yodo River for centuries. In order 
to improve the attractiveness of water-front areas along Lake Biwa and Yodo river, ecological 
development, such as the preservation of native water plants, water quality improvement will be carried 
out, together with the creation of river-front areas, which could be easily accessible by pedestrians and 
provide places for relaxation. 

City level  

5.4 Sapporo city 

119. Sapporo is located at the northern part of Japan and is characterised by cold climate and heavy 
snow in winter. Against this background, the urban renaissance in Sapporo is aimed to create a city which 
is friendly both to people and environment. Making the best use of cold climate, new energy supply 
system, which generates energy from the processes of snow melting will be constructed. Furthermore, 
underground road and river-front roads will be developed so as to make cities more enjoyable for 
pedestrians.  

5.5 Sendai city 

120. Sendai is located at the north part of mainland, and has been called “green city” since the Edo era 
due to the existence of many trees within the city. The urban renaissance in Sendai city is intended to 
develop comfortable and attractive inner city zone by creating continuous green space. This will be done 
by planting a number of trees along trunk roads, etc., as well as preserving existing green areas. In 
addition, inner city public transport system will be developed with an aim to reduce the motor traffic 
within the city.  

District level  

5.6 Roppongi hills 

121. Roppongi hills, is the redevelopment project in the central Tokyo. Within the development 
district of 11.6 ha, three tower buildings, which contain a wide variety of facilities, such as offices, 
restaurants, museums, housing, shops, etc., were constructed. Opened in April 2004, this district has 
successfully attracted 2.6 million visitors for the first 6 months. It is noteworthy that some environmental 
consideration has been reflected in the design of buildings and infrastructures. With regard to the 
mitigation of heat-island effects, about 2.6 ha of green areas are developed. This means that the green area 
within the district has increased by 58%. Regarding energy use, a large-scale co-generation system is 
equipped in the district, and is expected to save the total use of primary energy by 20%. Furthermore, 
reclaimed water and rain water are intensively used for saving the water use. 1,000㎡ of reclaimed water is 
used for toilets, and contribute to the 30% reduction of water use in toilets. Rain-water is used as cooling 
water of co-generation system. It is estimated that the use of rain water has effect to reduce the water 
supply of cooling water by 28%.  
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6. Urban Renaissance and Sustainable Use of Building Stock 

122. It is important to note that, in line with the promotion of above-mentioned projects, the 
sustainable use of building stock has been facilitated by the Japanese government as one of the most 
important elements of the Japanese urban renaissance policy. The concept of “Sustainable use of building 
stock” has been interpreted as lengthening service life through the efficient use of existing building stock 
in Japan. In this context, the promotion of the sustainable use is expected to enhance the economic 
potential of cities by, for instance, facilitating the use of vacant buildings in inner city areas, and stimulate 
various activities in the areas, resulting in the upgrades of quality of inner-city living. The sustainable use 
of building stock is also believed to have significant environmental benefits. Relevant policies in Japan is 
aimed to change the market structure so as to reduce the environmental burden from the building sector, as 
described below. 

123. In the absence of government policies, the construction, use, demolition, etc., of buildings have 
considerable negative impact on the environment. They may include GHG emissions from energy use in 
buildings and production processes (embodied energy), material use and waste generation. For reducing 
these impacts, the government has gradually developed environmental policy instruments for the building 
sector. With regard to the energy use in buildings, the government has provided premium loan for those 
who construct housing with high energy efficiency, though Japan is probable the only country that has not 
had energy efficiency standards in the building regulation according to the survey conducted by the OECD. 
(OECD, 2003) For the reduction of the C&DW, a new regulation was enacted in 2001 to ban the final 
disposal and incineration of some C&DW (asphalt, concrete and wood) Although such existing 
government policies have been implemented to influence the building design and disposal processes, few 
measures have been taken to make the way buildings are used in more environmentally friendly manner.  

124. Against this background, under the umbrella of urban renaissance policy, “sustainable use of 
building stock” has recently been recognised as a new element of the environmental policy for the building 
sector. The government has recently implemented various measures to make building used in more 
efficient way, and lengthen the service life. These relevant policy instruments can be categorised into two 
groups. 

125. The first is those for developing resale market for buildings. It has been pointed out that one of 
reasons for relatively short service life of Japanese buildings is the underdeveloped resale market, and 
consequent mismatch between demand and supply of buildings. For instance, while many of retired 
couples are living in relatively large dwellings, some young families with children are living in very small 
buildings. By stimulating the resale market, such a mismatch is expected to be minimised. For this 
purpose, the Japanese government has extended labelling scheme for housing performance and quality 
insurance scheme from newly-built housing to existing housing. The second group of instruments aimed at 
improving characteristics of new housing, which could affect the way buildings are used at operational 
stage, such as physical durability, maintenance ability and flexibility. By providing the information about 
such characteristics by means of labelling scheme, prospective buyers are expected to choose dwellings 
with high performance, and encouraging supplies to provide housing with such characteristics.  

126. Although it is still uncertain to what extent these policy instruments could actually lengthen the 
service life of buildings in the short-run, it is expected that, with the introduction of these instruments, the 
average service life of buildings in Japan would be lengthened in the long run, and resulting in, in effect, 
the reduction of the use of energy embodied in buildings, material use and waste generation. 
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7. Conclusions  

127. As described in the previous chapters, Japanese government has implemented urban renaissance 
policy since 2001, and a wide variety of projects have been promoted. These projects varies in terms of the 
space dimension and main target, but it is noteworthy that urban renaissance projects appear to have a 
significant potential to improve environmental sustainability of our society, while these projects are also 
expected to improve the economic competitiveness of cities. Since the improvement of environmental 
performance could enhance the attractiveness of cities, economic, environmental dimensions of urban 
renaissance policies are expected to create great synergies for better cities.  

128. Another lesson that could be learned from the Japanese experience is that the sustainable use of 
building stock is one of the most important elements for achieving environmentally sustainable urban 
renaissance. While the sustainable use could bring some economic benefits, it would also reduce the 
environmental burden from the building sector. The issue of buildings’ service life had traditionally been 
discussed in the context of individual building in Japan. However the consideration of government policies 
for the sustainable use in the context of urban policies may extend the scope of instruments to city-wide or 
market—wide dimension could provide a new perspective to change the way the building stock could be 
used. Furthermore, from viewpoints of environmental policy design for the building sector, the concept of 
the sustainable could extend the horizon of the policy design from “traditional” instruments focusing on the 
way buildings are designed and disposed, to the way buildings are used. Further research on the way to 
develop relevant policies, under the collaboration of OECD countries, are highly expected. 
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129. What is SUBS, what can be the potential in lowering the environmental impact of society, what 
can be deciding factors and barriers, and can we create targets? A complex subject, for which the paper will 
provide an overview and develop a first line of thinking towards a strategic approach. This will be 
elaborated along the lines expressed in this paper. 

130. A thought that will be guiding throughout this paper is the following conclusion. 

131. Starting with housing, between 1- 2 pct of the existing stock ratio is built new each year (in 
developed countries). So at least an estimated 98 pct is always bad  performing according to today's 
standards ( if any standard in a country exists!). 

1. Overview & Classification 

132. Looking at the building stock, it shows a wide variety of different objects. And if we include 
developing countries, the variety in fact seems endless. Nevertheless, for lowering the environmental impact 
we can limit the total stock to the developed countries stock, as this is the most interesting from an 
environmental point of view. And also here we can make some first rough classification to categorise the 
measures to be taken from an environmental view. The Netherlands has for instance identified some 20 
types for housing. This is very specific, and categorised for a targeted building approach and technology 
analyses.  For a broad overview and discussion we can limit the buildings stock however to three categories. 
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Classification of existing stock 

133. Without making a scientific analysis, we can roughly divide the buildings stock in three main 
categories: 

134. The pre-industrialised stock: say built before 1930-1940. Until this period most buildings and 
houses were made with traditional building techniques, and urban lay outs following historical lines of 
development. In general one can say that what ever still exists of this stock, its mostly worthwhile 
maintaining it, since it probably has a well accepted lay out and architecture. And since being still used 
proved to have a technical life time of at least 70 years, and still good performing in operating. 

135. Nevertheless, in many cases the houses are too small; the infrastructures are not meant for today’s 
traffic and services, and other problems the like. A strategy should be developed for “re-developing” these 
areas. (the strategy : replacing with new buildings does not work: the infrastructure is 9 out of 10 times 
remained, and with bigger buildings and intensified use and traffic, the infrastructure will be frustrated. 
There are only a few examples of infrastructure innovation, as for instance Paris, when the grand boulevards 
were bulldozed through densely inhabited areas. 

136. And this stock has a specific technical problem when upgrading to modern standards: in general it 
is seen as important to maintain the architectural look, which complicates for instance, the insulation of the 
facades. Here new technologies are necessary. And a high level of labour and skills is needed to renovate 
this stock. 

137. In this period the first experiments for modern building started, which came to mainstream 
practice after world war II:  We could call this the industrialised buildings stock, roughly to be devised into 
two sub streams: massive production and one of a kind production. The massive production stream involves 
mainly housing, and with a little delay in time, large prefabricated industrial halls. 

138. The ‘one of a kind stream’ still has an architecture and construction that differs by project, mainly 
for offices but also houses, but over time consists more and more of standardised building elements and 
technologies, especially in office and factory building. 

139. Most of the stock of this period has no or little architectural attraction, which does not limit 
renovation and upgrading. Nevertheless this is the largest part of the stock, and most difficult since quality 
(technical, and design characteristics for energy savings) in general is very low. It is not only about 
upgrading but also about securing this stock. The large part of massive housing has its own peculiar 
problems, not in the least the ownership situation. 

140. Third and most recent period (starting 1975-1980) we see both streams come together in buildings 
that are more and more one of kind again but with a high degree of standardisation in elements and 
technologies. 

141. Large difference however has grown over the last years in design and outfit between housing and 
offices: In Offices most attention and innovation has been put in installations, where as for housing 
activities concentrated on energy savings, insulation, and layout. 

2. Some Figures 

142. The Netherlands housing stock is about 6.7 million units. Each year some 66.000 are new 
constructed ( = 1 %, 2002 figures, decreasing trend) At the same time some 16000 are demolished (2002, 
0.25 %, increasing trend). 
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143. This implies that it will take about 400 years to replace all houses with new ones! 

144. If looking a 100 years ahead , figures would show that net added will be 5 million, and replaced 
1.6 million, or still 5 million dwellings of 100 years or older, and 5 million between 0-100 years. 50 pct will 
still be from before 2000 and environmentally performing likewise (perfect score in longevity, bad score in 
energy use, if not upgraded). But even 99.25 pct will still be scoring badly according to 2104 standards... 

145. The figures on demolition and new housing starts are in the same range for many other western 
countries, between 1 and 2 % starts, and about 20 pct, compared to new starts, of demolishing permits given 
out, as some rough search in available documents shows.  The age of dwellings however can differ greatly 
as a comparison between three countries shows: UK has many more older buildings then the Netherlands: 
This relates to WWII when, as one of many countries, Holland was heavily bombed, and had to rebuild a 
huge amount of houses after the war. Some figures from CEEC countries show the same picture, only here 
this was mainly constructed with industrialised systems for high rise apartment blocks. Resulting in up to 50 
pct of total stock in these kinds of structures! (CSSR). 

•  Table 1 CEEC large housing estates 

•  Table 2 housing starts some countries 

•  Table 3 permits Connecticut 

•  Table 4 countries comparison 

3. Potential 

146. A question posed is what environmental potential is there in the existing Building stock? But let us 
turn this to another angle: what potential is there in the new constructed stock?  What can new buildings 
contribute to lower CO2 emissions and lower resource use? First of all, they are by definition not lowering 
anything, since only 20 pct is replacing older houses and  some 80 pct is added to the stock, which, efficient 
or not, creates extra consumption anyhow. The only option is to have this established in a sustainable way, 
to lower the extra load: Renewable energy and recycled or renewable materials. These are the strategies to 
follow. But for energy we already know that it will take another 20-40 years before even the rich countries 
will succeed in constructing 0-energy buildings, or energy producing buildings over the majority of new 
started building constructions. 

147. And about materials: the amount of recycled materials is growing, but there is still a long way to 
go before this will be a significant part of the materials stream. Renewable materials have another problem: 
even if we wanted to construct every new building out of wood, there is not enough  wood produced to 
make this possible, and with the competition in land (for building, infrastructure, food,  energy crops, 
mining, and growing natural materials), it will be impossible anywhere in future to have enough land 
available to do this. On the contrary, new construction will put a lot of pressure on the environment, and 
make the load increase. 

148. Conclusion: we do not have to expect much of the new constructed buildings in absolute lowering 
of impact, which leaves only the existing stock as a solution to lower the environmental load significantly 
within the next 20 or 30 years. 
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EU & energy potential 

149. In the EU total (15) there are some 160 million dwellings. In total producing some 740 million 
tonnes CO2 per year, energy consumption related. 

150. It is calculated that with a yearly added energy consumption reduction in dwellings of 1 %, this 
adds up to a 15 % in 2012 or 55 Mt on energy savings, avoiding 100 Mt CO2 emissions a year, being 20 % 
of the EU Kyoto commitment. 

151. Or, as another example, if we look at  cost effective potential for energy efficiency measures in the 
building sector , it adds up to even  22 %., in heating, cooling hot water and lighting. 

152. The total potential for dwellings, if all measures are implemented for all dwellings, reductions in 
CO2 emissions could add up to 450 Mt, nearly the total Kyoto commitment only by dwellings! 

153. That is of course a scenario that can not be achieved on short term but nevertheless, it shows the 
potential. 

Labour 

154. And there is another potential: that of labour increase. If 1 pct of dwellings in the EU each year 
would be renovated, this adds up to a 150.000 man year. 

[Research by the European insulation branch and in research by DG TREN in preparation for the 
Energy performance of buildings Directive.] 

Materials efficiency 

155. The energy potential of existing building stock is of course huge, but how about the potentials in 
materials resources? First of all there is a potential in not demolishing: In housing theoretically some 20 pct. 
The saved resources however are more then 20 pct: Replaced houses are usually much larger and therefore 
consuming much more resources per inhabitant, and even with a high materials efficiency, the pressure on 
resources grows absolutely and relative. It’s the rebound effect in materials, comparable with the one in 
energy-efficiency. (Kibert)  This raises the belief that by shifting the focus to reconstruction in stead of new 
construction the 20 pct could even become 40 pct by an avoided rebound effect. This has to be researched 
more in depth. 

156. A second advantage is in waste produced. Renovation compared to new building produces only 10 
pct of waste. This implies, with a unavoidable 100 pct recycling society in a sustainable resource 
management, as we will see later, that 90 pct of waste is avoided and saved from recycling investments. 
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Source: (Norway, CIB) renovation waste about 10 % of demolition waste (both recyclable, to be recycled) or 90 pct saved from recycle 
investments, if 100 % recyclability is a must. 

 

4. Drivers and Barriers 

157. There are many barriers and drivers that influence this process. We have identified the major ones 
and organised in three groups: 

(a) drivers for new construction starts 
(b) barriers for existing stock maintenance 
(c) drivers for existing stock rehabilitation 

A1 Demolition permit policy 

158. This is one of the crucial steering mechanisms in building stock management, so not often 
recognised as such. 

A2 Tax-policies 

159. Many countries have a tax policy and related economical measures that favour investments in new 
buildings and houses 

A3 Land use and pricing 

160. Land, and the scarcity of it, is a main driver for replacing old with new buildings.  

A4 Modernisation drive 

161. Many people at all levels of involvement in the Building sector have a view of progress and 
modernisation, that manifests in a drive for new buildings, Some vague idea about modern times, and the 
fear to miss "the connection" , is part of this important driver behind new buildings. 



  

 45 

A5 location 

162. Project developers in the private sector have 3 main criteria for developing a building: 1 Location, 
2 location and 3 location. (related to a specific function) And to built there… 

B1 Ownership  

163. Private ownership makes many activities depending on the personal interest of the owner. This is 
even worth in cases where ownership is shared with others in a collective building, and where now 
collective agreement exists, as in many Eastern European “condominiums” 

B2 Rest value 

164. In some regions the value of a house or building for the long term is not recognised. 

B3 Economic investments horizon  

165. It has been shown very difficult to include renovation costs or energy profits over a long term in 
the initial investments.  

B4 Change of use 

166. When a building is renovated but with a change of use, a whole new range of regulations have to 
be met. This can frustrate this process. 

C1 costs 

167. Expenses are less if refurbishing: not true, many examples prove that it is cheaper to provide 
renovated and upgraded square meters as to new building. Even for instance redeveloping an apartment 
block of 5 levels into a housing row of 2,5 level( reusing the first two level structure and dismantling top 3 
levels, showed to be  cost effective .  Profits are lower, that’s true. 

C2 labour  

168. As seen before its labour intensive and creates many jobs in upgrading this stock. Jobs that are 
very satisfactory for the workers as well. 

C3 roots 

169. Historical value has proven to be very important for people, which is more and more recognised as 
a driver for not demolishing, especially for the 1st category of buildings. But even for the second category, 
people tend to feel related to their built environment after some time, despite architectural quality.  

170. If the historical look is important, we also can identify a typical problem( especially  for the 1st 
category) if we want to upgrade them, (which is what we want): Most technologies will change the look of a 
building. This might one of the few real technological challenges left, to find a solution for insulating these 
buildings without any change of architecture. It will be not always possible as a study of the Dutch famous 
Rietveld Schroder house showed. It showed impossible to meet today's standards, without drastically 
change this late thirties, so called modern architecture. 
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171. Luckily old deteriorated areas become very often the most wanted and expensive living areas: 
examples exist in many cities, among them Amsterdam, Dublin, , Stockholm. This can help finding 
investments for new technologies.  

172. For some reason, there  is very little architecture from the last 50 years which shows signs of being 
valuable in future… in an architectural way  Luckily, this is the largest part and luckily we can change their 
look now… 

5. Theory Approach 

173. All these facts show us the way towards a existing buildings centred approach, in order to achieve 
substantial improvement of the environmental load. Now this happens to coincide with the approach 
towards a sustainable resource management. Not entirely a surprise of course. But this gives us the 
opportunity to develop a new conceptual approach for the built environment, a more sustainability 
supportive concept from different angles. 

174. As we have seen, coming from environmental potentials from new or existing buildings it clearly 
shows that the existing stock has the utmost largest potential.  

175. If coming from another angle like closing the resource cycles, and de-materialisation, we also end 
up with a centred focus on the existing stock. This is a resource of the first order, and a renewable one, since 
the environmental load has taken place when constructing. Maintaining and re-using is load free, more or 
less. Of course there is more then the existing building stock in a closed cycle materials and or energy 
management. Despite discussions on scarcity of resources or not, they are limited, whether in 10, 100 or 
1000 years. So, sustainable resource management should be integrated into society. For materials this means 
striving for a 100 pct recycling, starting at the highest level, products and elements, and so going down to 
raw material again. Then and only then, new resources can be added, ie: buildings, products and materials, 
in certain order of preference of course. We could call this the route for 0-materials building. 
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176. For energy the same strategy applies: at some point we run out of oil, or has become too expensive 
as Shell admits recently, and renewables come in. Even then, efficiency should be raised, and a 0-energy 
strategy for buildings is the least, an energy producing strategy would be better. 

177. The concept for the circular approach is shown in the figure. One must realise that this is hardly a 
concept for building industry. They are just a small part of the cycle, just as many other stakeholders. For 
instance, recycling bricks requires a regional or national organisation, to assure enough quantities and 
availability at concentrated locations.  That is a responsibility that goes wide over the head of a sole 
building constructor. He is thinking in linear, way with a time horizon of 80 years, in stead of circular with a 
momentary result of not demolishing, bricks reuse, and growing materials. 

178. Stepwise form a materials focus we will have the following steps in order of importance included: 

179. Reuse buildings- renovate/adapt buildings- recycle products and elements –recycle C&D waste- 
recycle secondary materials from other sectors- add renewable materials and add virgin fossil materials, all 
for new buildings and renovation. 

180. From energy focus:  

•  Reduce the energy need in existing buildings - introduce renewable energy in existing buildings,  

•  develop 0-energy concepts for existing neighbourhoods- limit energy needs for new buildings;  

•  Develop 0-energyconcepts for new building- develop energy producing concepts for new building 

181. It is clear that major profits are to be gathered in the existing building stock, and that we will have 
to develop the system in a way that this will be favoured by actual legislation, taxing systems, municipal 
policies, and daily practice in design and building… 

182. So what are we talking about if we want to "mine" this potential? 

183. As an example: prevention of demolition, or no demolition anymore. This means: a new system of 
permits; a municipal matchmaker for empty buildings and new users/ functions; a National system of 
supporting existing buildings, and de-motivate new building; and so on. 

6. Change and Solutions 

Mind setting 

184. A very important factor is the mindset in developing a closed cycle way of thinking. Traditionally 
one mines some materials, constructs a building, does some basic maintenance and after a while the 
building collapses, voluntarily or on purpose. In ancient times this was no problem, since the demolished 
building provided the resources for a new building: it was easy, since no glue or other complicated methods 
were used, and the bricks were available in short distance in stead of to be collected on a far distance.   And 
in Japan, as I understood, it was general accepted that a house would last maximum 30 years: then it would 
be destroyed either by an earthquake, a Hurricane or tsunami. 

78. Nevertheless this has established the feeling that a house had no value anymore after some years 
of occupancy.  A thought still influencing the focus on the existing building stock. And each country has 
similar examples, supporting the basic thought that building is a linear process from ores to wastes. 
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79. And even today this way of thinking still influences the modern discussion on sustainable 
buildings. As for example the discussion on longevity or life time of a building. In the Netherlands recently 
an architect deliberately constructed an office that was calculated for a life time of 20 years, then would 
collapse and fall apart into re-usable building materials. (XX-building). The assumption is that anyhow 
offices would no longer last then 15-20 years, and then need an extensive reconstruction to meet modern 
needs. Now this might be true, though some doubts exist, but the philosophy is based on the fact that the 
construction technology is such that re-use is profitable, that materials come out clean and ready for re-use. 
This might be true, it is still based on the historical linear line of thing as mentioned above. (And the 
problem is pushed 20 years ahead).  

80. But 95 pct of our buildings are constructed after the industrial revolution, and therefore not fitted 
for re-use as dismantled products anymore.  Nevertheless such a project mystifies the actual discussion on 
sustainability, and feeds the linear way of thinking, not making any distinction for new or existing 
buildings. In fact the discussion on LCA's and recently LCC, mainly focussing at new buildings,  take the 
life time as a parameter, supporting the linear process, and therefore obstruct a sustainable approach around 
existing buildings, and maintaining regardless life times. 

81. Therefore the main priority we have to address is: mind setting for a sustainable approach of the 
building stock, changing from linear to circular thinking. To be supported by system changes over the lines 
of barriers and concepts described before. 

82. For this occasion only the maintaining and upgrading of the existing stock is of importance. 

7. Examples 

83. To improve the technical and environmental performance of this stock many experiments and 
strategies already have been developed and tested, mostly on a small scale, and many in the industrialised 
built housing stock. It is frequently reported that renovation and upgrading does not cause main problems, 
technically, and even that this can be done on a cost effective way. 

84. A few to be mentioned: 

Sofia declaration:  

85. Some years ago 25 cities inventoried the problems facing the renovation and upgrading of the 
stock, and draw up recommendation in a declaration 

Berlin strategy 

86. Berlin, with a huge heritage of Industrial high-rise residential blocks, developed a strong 
approach. And succeeded in many cases to upgrade this at 25pct of the costs of new building.  

New Jersey code.  

87. New Jersey, facing several of the before mentioned problems in maintaining the building stock, 
developed a special building decree for existing stock.  

SUREURO guidelines 

88. In an EU project seven countries, including governments, project developers, housing 
associations, demonstrated the possibilities for renovation and upgrading and developing guidelines for  
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UN ECE 

89. Focussed on the ownership question of apartment blocks, and has developed guidelines for 
Condominiums. 

Russian act 

90. Russia has adopted a federal home owners’ association act to cope with the ownership problems 

Tallinn priorities,  

91. The most important priorities of the housing policy are: 

1. the reconstruction and renovation of the existing buildings;  

2. the withholding of building permits for new buildings which impair the social environment of the 
town or the district; and  

3. the provision of sites for new social services and public /social contacts.  

Europe’s Ministers 

92. European ministers of housing have put upgrading the existing housing stock high on their agenda. 
Studies are now carried out and a strategy to be developed for their meeting in November this year. 

CIBs 

93. CIB has some working committees that study and publish regularly aspects of the existing stock.  

8. Conclusions 

94. The strategy to start managing the building stock from a more sustainable point of view, starts 
with a vision on modern management of resources, and a change in the traditional way of thinking as a 
linear process, from virgin mined materials over products and buildings to demolition waste in a period of 
50-80-100 years. A modern way of managing requires a stock focus in stead of a building focus.  

95. A concept for this is a closed cycle management of resources for buildings, in which the existing 
building stock is seen as a resource as well: a resource, which has had its environmental load in the first use, 
but now can be considered and valued (!) as a renewable resource. This will give many opportunities and 
creative input for building management and policies in their shift to sustainable society, and meeting Kyoto 
and Rio targets. 

96. It is not a one day process, and changing minds might be the most important target. But it might be 
of help looking it this way: Burning oil wells, contaminating land, poisoning water, burning woods, are all 
seen as resource crimes. Bad building stock performance and management should be part of this list as well. 
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Figures with OECD-SUBS paper R.Rovers, Jan 2004 

 

Potentials Table 1: Estimated proportion of dwellings in central and eastern Europe located 
in large housing estates (in %; Source IRS studies) 

Country Built between 1960 - 1990 % of all existing dwellings, 1990  
Bulgaria 55 27 
CSFR 66 36 
GDR 48 18 
Poland 61 35 
Romania 49 26 
CSSR 64 56 
Hungary 52 29 
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97. What is SUBS, what can be the potential in lowering the environmental impact of society, what 
can be deciding factors and barriers, and can we create targets? A complex subject, for which the paper will 
provide an overview and develop a first line of thinking towards a strategic approach. This will be 
elaborated along the lines expressed in this paper.  

98. A thought that will be guiding throughout this paper is the following conclusion: 

Starting with housing, between 1- 2 pct of the existing stock ratio is built new each year (in developed 
countries). So at least an estimated 98 pct is always bad  performing according to today's standards ( if any 
standard in a country exists!).  

1. Overview & Classification 

99. Looking at the building stock, it shows a wide variety of different objects. And if we include 
developing countries, the variety in fact seems endless. Nevertheless, for lowering the environmental impact 
we can limit the total stock to the developed countries stock, as this is the most interesting from an 
environmental point of view. And also here we can make some first rough classification to categorise the 
measures to be taken from an environmental view. The Netherlands has for instance identified some 20 
types for housing. This is very specific, and categorised for a targeted building approach and technology 
analyses.  For a broad overview and discussion we can limit the buildings stock however to three categories: 

Classification of existing stock 

100. Without making a scientific analysis, we can roughly divide the buildings stock in three main 
categories: 

101. The pre-industrialised stock: say built before 1930-1940. Until this period most buildings and 
houses were made with traditional building techniques, and urban lay outs following historical lines of 
development. In general one can say that what ever still exists of this stock, its mostly worthwhile 
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maintaining it, since it probably has a well accepted lay out and architecture. And since being still used 
proved to have a technical life time of at least 70 years, and still good performing in operating .  

102. Nevertheless, in many cases the houses are too small, the infrastructures are not meant for today 
traffic and services, and other problems the like. A strategy should be developed for “re-developing” these 
areas. (the strategy : replacing with new buildings does not work: the infrastructure is 9 out of 10 times 
remained, and with bigger buildings and intensified use and traffic, the infrastructure will be frustrated. 
There are only few examples of infrastructure innovation, as for instance Paris, when the grand boulevards 
were bulldozed through densely inhabited areas. 

103. And this stock has a specific technical problem when upgrading to modern standards: in general it 
is seen as important to maintain the architectural look. Which complicates for instance insulation of the 
facades. Here new technologies are necessary. And a high level of labour and skills is needed to renovate 
this stock. 

104. In this period the first experiments for modern building started, which came to mainstream 
practice after world war II:  We could call this the industrialised buildings stock, roughly to be devised into 
two sub streams: massive production and one of a kind production. The massive production stream involves 
mainly housing, and with a little delay in time, large prefabricated industrial halls. 

105. The ‘one of a kind stream’ still has an architecture and construction that differs by project, mainly 
for offices but also houses, but over time consists more and more of standardised building elements and 
technologies, especially in office and factory building. 

106. Most of the stock of this period has no or little architectural attraction, which does not limit 
renovation and upgrading. Nevertheless this is the largest part of the stock, and most difficult since quality 
(technical, and design characteristics for energy savings) in general is very low. It is not only about 
upgrading but also about securing this stock. The large part of massive housing has its own peculiar 
problems, not in the least the ownership situation.  

107. Third and most recent period (starting 1975-1980) we see both streams come together in buildings 
that are more and more one of kind again but with a high degree of standardisation in elements and 
technologies.  

108. Large difference however has grown over the last years in design and outfit between housing and 
offices: In Offices most attention and innovation has been put in installations, where as for housing 
activities concentrated on energy savings, insulation, and layout. 

2. Some Figures 

109. The Netherlands housing stock is about 6.7 million units. Each year some 66.000 are new 
constructed ( = 1 %, 2002 figures, decreasing trend) At the same time some 16000 are demolished (2002, 
0.25 %, increasing trend). 

110. This implies that it will take about 400 years to replace all houses with new ones! 

111. If looking a 100 years ahead , figures would show that net added will be 5 million, and replaced 
1.6 million, or still 5 million dwellings of 100 years or older, and 5 million between 0-100 years. 50 pct will 
still be from before 2000 and environmentally performing likewise ( perfect score in longevity, bad score in 
energy use, if not upgraded) But even  99.25 pct will still be scoring bad according to 2104 standards.... 
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112. The figures on demolition and new housing starts are in the same range for many other western 
countries, between 1 and 2 % starts, and about 20 pct, compared to new starts, of demolishing permits given 
out, as some rough search in available documents shows.  The age of dwellings however can differ greatly 
as a comparison between three countries shows: UK has many more, older buildings then the Netherlands: 
This relates to WWII when, as one of many countries, Holland was heavily bombed, and had to rebuild a 
huge amount of houses after the war. Some figures from CEEC countries show the same picture, only here 
this was mainly constructed with industrialised systems for high rise apartment blocks. Resulting in up to 50 
pct of total stock in these kinds of structures! (CSSR). 

Table 1 CEEC large housing estates 
Table 2 housing starts some countries 
Table 3 permits connecticut 
Table 4 countries comparison 

3. Potential 

113. A question posed is what environmental potential is there in the existing Building stock? But let us 
turn this to another angle: what potential is there in the new constructed stock?  What can new buildings 
contribute to lower CO2 emissions and lower resource use? First of all, they are by definition not lowering 
anything, since only 20 pct is replacing older houses and  some 80 pct is added to the stock, which, efficient 
or not, creates extra consumption anyhow. The only option is to have this established in a sustainable way, 
to lower the extra load: Renewable energy and recycled or renewable materials. These are the strategies to 
follow. But for energy we already know that it will take another 20-40 years before even the rich countries 
will succeed in constructing 0-energy buildings, or energy producing buildings over the majority of new 
started building constructions.  

114. And about materials: the amount of recycled materials is growing, but there is still a long way to 
go before this will be a significant part of the materials stream. Renewable materials have another problem: 
even if we wanted to construct every new building out of wood, there is not enough  wood produced to 
make this possible, and with the competition in land (for building, infrastructure, food,  energy crops, 
mining, and growing natural materials), it will be impossible  anywhere in future to have enough land 
available to do this. On the contrary, new construction will put a lot of pressure on the environment, and 
make the load increase. 

115. Conclusion: we do not have to expect much of the new constructed buildings in absolute lowering 
of impact, which leaves only the existing stock as a solution to lower the environmental load significantly  
within the next 20 or 30 years. 



 

 56 

EU & energy potential 

116. In the EU total (15) there are some 160 million dwellings. In total producing some 740 million 
tonnes CO2 per year, energy consumption related.   

117. It is calculated that with a yearly added energy consumption reduction in dwellings of 1 %, this 
adds up to a 15 % in 2012 or 55 Mtoe energy savings, avoiding 100 Mt CO2 emissions a year, being 20 % 
of the EU Kyoto commitment. 

118. Or, as another example, if we look at  cost effective potential for energy efficiency measures in the 
building sector , it adds up to even  22 %., in heating, cooling hot water and lighting.  

119. The total potential for dwellings, if all measures are implemented for all dwellings, reductions in 
CO2 emissions could add up to 450 Mt, nearly the total Kyoto commitment only by dwellings! 

120. That is of course a scenario that can not be achieved on short term but nevertheless, it shows the 
potential. 

Labour 

121. And there is another potential: that of labour increase. If 1 pct of dwellings in the EU each year 
would be renovated, this adds up to a 150.000 man year. 

[Research by the European insulation branch and in research by DG TREN in preparation for the Energy 
Performance of Buildings Directive.] 

Materials efficiency 

122. The energy potential of existing building stock is of course huge, but how about the potentials in 
materials resources? First of all there is a potential in not demolishing: In housing theoretically some 20 pct. 
The saved resources however are more then 20 pct: Replaced houses are usually much larger and therefore 
consuming much more resources per inhabitant, and even with a high materials efficiency, the pressure on 
resources grows absolutely and relative. It’s the rebound effect in materials, comparable with the one in 
energy-efficiency. ( Kibert).  This raises the belief that by shifting the focus to reconstruction in stead of 
new construction the 20 pct could even become  40 pct by an avoided rebound effect. This has to be 
researched more in depth. 

123. A second advantage is in waste produced. Renovation compared to new building produces only 10 
pct of waste. This implies, with a unavoidable 100 pct recycling society in a sustainable resource 
management, as we will see later, that 90 pct of waste is avoided and saved from recycling investments. 



  

 57 

  

Note: (norway,CIB) renovation waste about 10 % of demolition waste (both recyclable, to be recycled) or 90 pct saved from recycle 
investments, if 100 % recyclability is a must. 

 

4. Drivers and barriers 

124. There are many barriers and drivers that influence this process. We have identified the major ones 
and organised in three groups: 

•  A drivers for new construction starts 

•  B barriers for existing stock mainetanance 

•  C drivers for existing stock rehabilitation 

A1 Demolition permit policy 

125. This is one of the crucial steering mechanisms in building stock management, so not often 
recognised as such. 

A2 Tax-policies 

126. Many countries have a tax policy and related economical measures that favour investments in new 
buildings and houses 

A3 Land use and pricing 

127. Land, and the scarcity of it, is a main driver for replacing old with new buildings. 

A4 Modernisation drive 
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128. Many people at all levels of involvement in the Building sector have a view of progress and 
modernisation, that manifests in a drive for new buildings, Some vague idea about modern times, and the 
fear to miss "the connection" , is part of this important driver behind new buildings. 

A5 location 

129. Project developers in the private sector have 3 main criteria for developing a building: 1 Location, 
2 location and 3 location. (related to a specific function) And to built there… 

B1 Ownership  

130. Private ownership makes many activities depending on the personal interest of the owner. This is 
even worth in cases where ownership is shared with others in a collective building, and where now 
collective agreement exists, as in many Eastern European “condominiums” 

B2 Rest value 

131. In some regions the value of a house or building for the long term is not recognised. 

B3 Economic investments horizon  

132. Its has been shown very difficult to include renovation costs or energy profits over a long term in 
the initial investments.  

B4 Change of use 

133. When a building is renovated but with a change of use, a whole new range of regulations have to 
be met. This can frustrate this process. 

C1 costs 

134. Expenses are less if refurbishing: not true, many examples prove that its cheaper to provide 
renovated and upgraded square meters as  to new building. Even for instance redeveloping an apartment 
block of 5 levels into a housing row of 2,5 level( reusing the first two level structure and dismantling top 3 
levels, showed to be  cost effective. 

135. Profits are lower, that’s true. 

C2 labour  

136. As seen before its labour intensive and creates many jobs in upgrading this stock. Jobs that are 
very satisfactory for the workers as well. 

C3 roots 

137. Historical value has proven to be very important for people, which is more and more recognised as 
a driver for not demolishing, especially for the 1st category of buildings. But even for the second category, 
people tend to feel related to their built environment after some time, despite architectural quality.  

138. If the historical look is important, we also can identify a typical problem ( especially  for the 1st 
category) if we want to upgrade them, (which is what we want): Most technologies will change the look of a 
building. This might one of the few real technological challenges left, to find a solution for insulating these 
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buildings without any change of architecture. It will be not always possible as a study of the Dutch famous 
Rietveld Schroder house showed. It showed impossible to meet today's standards, without drastically 
change this late thirties, so called modern architecture. 

139. Luckily old deteriorated areas become very often the most wanted and expensive living areas: 
examples exist in many cities, among them Amsterdam, Dublin,, Stockholm. This can help finding 
investments for new technologies.  

140. For some reason, there  is very little architecture from the last 50 years which shows signs of being 
valuable in future… in an architectural way  Luckily, this is the largest part and luckily we can change their 
look now… 

6. Theory approach 

141. All these facts show us the way towards a existing buildings centred approach, in order to achieve 
substantial improvement of the environmental load. Now this happens to coincide with the approach 
towards a sustainable resource management. Not entirely a surprise of course. But this gives us the 
opportunity to develop a new conceptual approach for the built environment, a more sustainability 
supportive concept from different angles. 

142. As we have seen, coming from environmental potentials from new or existing buildings it clearly 
shows that the existing stock has the utmost largest potential.  

143. If coming  from another angle like closing the resource cycles, and de-materialisation, we also end 
up with a centred focus on the existing stock. This is a resource of the first order, and a renewable one, since 
the environmental load has taken place when constructing. Maintaining and re-using is load free, more or 
less. Of course there is more then the existing building stock in a closed cycle materials and or energy 
management. Despite discussions on scarcity of resources or not, they are limited, whether in 10, 100 or 
1000 years. So sustainable resource management should be integrated in society. For materials this means 
striving for a 100 pct recycling, starting at the highest level, products and elements, and so going down to 
raw material again. Then and only then, new resources can be added, ie buildings, products and materials, in 
certain order of preference of course. We could call this the route for 0-materials building. 

144. For energy the same strategy applies: at some point we run out of oil, or has become too expensive 
as Shell admits recently, and renewables come in. Even then, efficiency should be raised, and a 0-energy 
strategy for buildings is the least, a energy producing  strategy would be better. 

145. The concept for the circular approach is shown in the figure. One must realise that this is hardly a 
concept for building industry. They are just a small part of the cycle, just as many other stakeholders. For 
instance, recycling bricks requires a regional or national organisation, to assure enough quantities and 
availability at concentrated locations. That is a responsibility that goes wide over the head of a sole building 
constructor. He is thinking in linear, way with a time horizon of 80 years, in stead of circular with a 
momentary result of not demolishing, bricks reuse, and growing materials. 
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146. Stepwise form a materials focus we will have the following steps in order of importance included: 

147. Reuse buildings- renovate/adapt buildings- recycle products and elements –recycle C&D waste- 
recycle secondary materials from other sectors- add renewable materials and add virgin fossil materials, all 
for new buildings and renovation. 

148. From energy focus:  

149. Reduce the energy need in existing buildings - introduce renewable energy in existing buildings, 
develop 0-energy concepts for existing neighbourhoods- limit energy needs for new buildings- Develop 0-
energyconcepts for new building- develop energy producing concepts for new building 

150. Its clear that major profits are to be gathered in the existing building stock, and that we will have 
to develop the system in a way that this will be favoured by actual legislation, taxing systems, municipal 
policies, and daily practice in design and building… 

151. So what are we talking about if we want to "mine" this potential? 

152. As an example: prevention of demolition, or no demolition anymore. This means: a new system of 
permits; a municipal matchmaker for empty buildings and new users / functions; a National system of 
supporting existing buildings, and de-motivate new building; and so on. 

7. Change and solution 

Mindsetting 

153. A very important factor is the mindset in developing a closed cycle way of thinking. Traditionally 
one mines some materials, constructs a building, does some basic maintenance and after a while the 
building collapses, voluntarily or on purpose. In ancient times this was no problem, since the demolished 
building provided the resources for a new building: it was easy, since no glue or other complicated methods 
were used, and the bricks were available in short distance in stead of to be collected on a far distance.  And 
in Japan , as I understood, it was general accepted that a house would last maximum 30 years: then it would 
be destroyed either by an earthquacke, a Hurricane or tsunami. 
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154. Nevertheless this has established the feeling that a house had no value anymore after some years 
of occupancy. A thought still influencing the focus on the existing building stock. And each country has 
simular examples , supporting the basic thought that building is a lineair process from ores to wastes. 

155. And even today this way of thinking still influences the modern discussion on sustainable 
buildings. As for example the discussion on longevity or life time of a building. In the Netherlands recently 
an architect deliberately constructed an office that was calculated for a life time of 20 years, then would 
collapse and fall apart into re-usable building materials. (XX-building). The assumption is that anyhow 
offices would no longer last then 15-20 years, and then need a extensive reconstruction to meet modern 
needs. Now this might be true, though some doubts exist, but the philosophy is based on the fact that the 
construction technology is such that re-use is profitable, that materials come out clean and ready for re-use. 
This might be true,  it is still based on  the historical linear line of thing as mentioned above. (And the 
problem is pushed 20 years ahead). 

156. But 95 pct of our buildings are constructed after the industrial revolution, and therefore not fitted 
for re-use as dismantled products anymore.  Nevertheless such a project mystifies the actual discussion on 
sustainability, and feeds the linear way of thinking, not making any distinction for new or existing 
buildings. In fact the discussion on LCA's and recently LCC, mainly focussing at new buildings,  take the 
life time as a parameter, supporting the linear process, and therefore obstruct a sustainable approach around 
existing buildings, and maintaining regardless life times. 

157. Therefore  the main priority we have to address is : mind setting for a sustainable approach of the 
building stock, changing from linear to circular thinking. To be supported by system changes over the lines 
of barriers and concepts described before. 

158. For this occasion only the maintaining and upgrading of the existing stock is of importance.  

8. Examples 

159. To improve the technical and environmental performance of this stock many experiments and 
strategies already have been developed and tested , mostly on a small scale, and many in the industrialised 
built housing stock. It is frequently reported that renovation and upgrading does not cause main problems, 
technically, and even that this can be done on a cost effective way. 

160. A few to be mentioned: 

•  Sofia declaration: Some years ago 25 cities inventoried the problems facing the renovation and 
upgrading of the stock, and draw up recommendation in a declaration 

•  Berlin strategy: Berlin, with a huge heritage of Industrial high-rise residential blocks, developed a 
strong approach. And succeeded in many case to upgrade this at 25pct of the costs of new 
building.  

•  New Jersey code: New Jersey , facing several of the before mentioned  problems in maintaining 
the building stock, developed a special building decree for existing stock.  

•  SUREURO guidelines: In a Eu project seven countries , including governments, project 
developers, housing associations, demonstrated the possibilities for renovation and upgrading and 
developing guidelines for  
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•  UN ECE: Focussed on the ownership question of apartment blocks, and has developed guidelines 
for Condominiums. 

•  Russian act: Russia has adopted a federal home owners association act to cope with the ownership 
problems 

•  Tallinn priorities: The most important priorities of the housing policy are: 

− the reconstruction and renovation of the existing buildings;  

− the withholding of building permits for new buildings which impair the social environment of 
the town or the district; and  

− the provision of sites for new social services and public /social contacts.  

•  Europe' s ministers: European ministers of housing have put upgrading the existing housing stock 
high on their agenda. Studies are now carried out and a strategy to be developed for their meeting 
in November this year. 

•  CIBs: CIB has some working committees, that study and publish regularly aspects of the existing 
stock.  

9 Conclusions 

161. The strategy to start managing the building stock from a more sustainable point of view, starts 
with a vision on modern management of resources, and a change in the traditional way of thinking as a 
linear process, from virgin mined materials over products and buildings to demolition waste in a period of 
50-80-100 years. A modern way of managing requires a stock focus in stead of a building focus.  

162. A concept for this is a closed cycle management of resources for buildings, in which the existing 
building stock is seen as a resource as well: a resource, which has had its environmental load in the first use, 
but now can be considered and valued (!) as a renewable resource. This will give many opportunities and 
creative input for building management and policies in their shift to sustainable society , and meeting Kyoto 
and Rio targets. 

163. Its not a one day process, and changing minds might be the most important target. But it might be 
of help looking it this way: Burning oil wells, contaminating land, poisoning water , burning woods, are all 
seen as resource crimes. Bad building stock performance and management  should be part of this list as 
well.  

Ronald Rovers, December 2003, paper for OECD Sustainable Building research project 
www.sustainablebuilding.info       r.rovers@sustainablebuilding.info  
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Abstract 

164. When discussion on sustainable building and construction started, ecological orientated 
considerations focused on the improvement of the environmental performance of new buildings. Meanwhile 
the scientific community but also politics orientate on development and maintenance of the building stock. 

165. Recent investigations regarding the building stock emphasize the necessity of an even more 
comprehensive approach: the integrated view on building development and infrastructure facilities within 
residential areas. The necessary extension of the system borders of analyses can be handled by the Urban 
Structural Unit Approach. Cities are differentiated by areas of physiognomical homogenous character 
marked by a characteristic formation of buildings and open spaces (Urban Structural Units). Urban 
Structural Units are linked with spatial significant attributes and specific quantitative needs of development.  

166. Scenario calculation shows that within a short period of time infrastructure facilities may consume 
a higher material input than the housing sector will do. Future maintenance expenses of infrastructure 
networks determine the resource efficiency of settlement structures in a significant degree  

167. Therefore infrastructure facilities are an important factor on the way towards sustainable use of 
building stock. The Urban Structural Units-Approach can support the research in this challenging future 
issue and enable public and private actors to navigate future operations.  

Keywords 

Building Stock, Technical Infrastructure, Urban Structural Approach 

 

1. Introduction 

168. A team of scientists in the Leibniz Institute of Ecological and Regional Development developed a 
method, which allows the modelling of different development paths of the stock of residential buildings and 
the essential technical infrastructure facilities along a typology of urban structural units (USU) [1], [2]. By 
scenario calculations one can analyse ex ante the effects of different development options and quantify the 
change along environmental indicators for the building stock. Thus, the method delivers basic information 
to redesign and monitor policy strategies and instruments for sustainable development on different spatial 
levels (local, regional, national).  
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2. Basics 

Local Technical Infrastructure Facilities 

169. Settlements do need for their existence basic infrastructure like roadways and mains. In order to 
investigate the infrastructure induced expenditures it makes sense to differentiate local infrastructure 
networks according to functional aspects. 

170. Neighbourhood-scaled facilities provide basic infrastructure to every single house within 
settlements. The main functions of neighbourhood-scaled facilities are to provide accessibility of buildings, 
to supply buildings with energy and water and to dispose sewage produced within the buildings. Specific 
physical expenditures (per flat or square meter floor space) of those networks correlate with urban density. 
This correlation, proved by numerous empirical studies, allows to model infrastructure induced expenditures 
within areas marked by specific urban structures. 

171. The networks on neighbourhood scale are linked to higher level networks. Different from 
neighbourhood-scaled facilities, it is difficult to assign those urban scaled facilities to specific buildings and 
to find generalised assumptions for infrastructure expenses. Functions of development are overlapping with 
functions of transit. Beside this infrastructure expenses largely depends on local specific factors like the 
position of areas within the city and the size of areas [3]. 

172. The essay focuses on neighbourhood scaled facilities within residential areas. 

Infrastructure Expenses and Urban Density 

173. Infrastructure requirements within residential areas depend on numerous factors. Most significant 
is the urban density, determined by parcelling of lots, the realised building types and the spatial arrangement 
of buildings.  

174. Empirical studies on material aspects of the building stock within existing neighbourhoods show a 
clear relation between the specific infrastructural induced material mass per floor space and urban density 
[4], [5] (figure 1). 

Figure 1. Infrastructure Induced Material Stock and Urban Density 
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175. In heavy built up blocks the building material for infrastructure facilities is larger in quantity than 
it is in low density areas. But related to floor space, in high density areas the specific infrastructure material 
mass is clearly lower. It is exponential increasing in areas with less than floor space index of 0.5. 

176. Similar relations can also be found in other thematic areas like land use or infrastructure costs [6]. 

The Urban Structural Approach 

177. Over the history urban population produced multifaceted variations of forms of habitation. These 
are concretized in different spatial patterns of the building stock within urban areas. Therefore cities can be 
divided due to similarity of physiognomical characteristics to urban structural units (figure 2). 

Figure 2. Examples of Different Urban Structural Units 
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178. Urban structural units can be defined as “areas with physiognomical homogenous character of 
built up area marked by a characteristic formation of buildings and open spaces” [7]. Fundamental for the 
definition of urban structural units is the claim for homogeneity regarding specific characteristics. These are 
determined by the objective of intended application. In order to enable an integrated view on buildings and 
their induced specific infrastructure equipment the most important characteristics to define urban structural 
units are building type and urban density.  

Material Stock Within Residential Areas 

179. Within a number of selected blocks in case-study-cities [8] a team of IÖR scientists analysed the 
building stock. The houses were allocated the houses to a typology of buildings along constructional 
characteristics and building-age data. Further analysis included GIS-based investigations on roadways 
equipment regarding construction, lengths and widths of public streets and investigations on water and 
sewer infrastructure networks, based on data given by utility companies [4].  

180. The empirical data allowed investigations on material-composition of building and infrastructure 
facilities in relation to urban structural units and enables the projection of the material stock for areas of 
same type. Of particular interest was the comparison of the building- and infrastructure induced material 
stock within different urban structural units (figure 3). 
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Figure 3. Material Mass of Buildings and Infrastructure in Urban Structural Units per m² Floor Space 
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181. In high density areas the specific infrastructure material mass is only about 20 % of that of the 
specific building mass. In low density built up areas the material stock of infrastructure per m² floor space 
may be up another 75% of the specific building mass. 

Life Span of Infrastructure Networks 

182. The intervals of maintenance for buildings depend on useful life of building components. This 
field is well researched and discussed in scientific literature.  

183. Buildings normally are single objects. In the majority of cases the demolition of one building has 
no influence to the operativeness of others. When focus the building stock including infrastructure facilities, 
maintenance of the networks becomes more and more important. Infrastructure facilities are networks. The 
break down of one single element often influences the ability of the whole net. Infrastructure therefore has 
to be maintained as overall networks. 

184. With regard to the complexity of roadwork two basic types of renewal can be differentiated. 
Upper layers have to withstand heavy stresses. This part of road-construction will be replaced within 
relatively short periods. Furthermore the useful life of the total construction including the base layers is 
limited and has to be replaced from time to time. According to specifications given from recommendations 
and guidelines for roadwork in Germany, for the different layers rates of renewal can be assumed [10], [11] 
(Table 1). 

Table 1. Life Span of Roads and Sidewalks 

ROAD ROADWAYS 
UPPER LAYER BASE LAYER  

SIDEWALK 

Concrete road / sidewalk 20 years 50 years 55 years 
Bitumen road / sidewalk 15 years 50 years 60 years 
Paving road / sidewalk 35 years 45 years 55 years 
Unsurfaced road 5 years 30 years 25 years 
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185. The reachable useful life of water and sewage pipelines is relatively long. Certain rates of damage 
are accepted in practice as long as quality of water is sufficient and water supply and disposal is guaranteed. 
The accepted rate especially depends on the maintenance-strategy of water suppliers The data given in table 
2 are based on certificates regarding the condition and maintenance requirements of water and sewer 
infrastructure networks as well as on empirical experience values from water suppliers [11], [12]. 

Table 2. Life Span of Water and Sewer Infrastructure Elements 

Drinking Water Sewage 
Steel Pipeline 75 Years Stone Pipeline 120 Years 
Cast Iron Pipeline 100 Years Concrete Pipeline 90 Years 
Cast Iron Pipeline With Inlay 110 Years Fibre-Cement Pipeline 65 Years 
Plastic Pipeline 75 Years Plastic Pipeline 75 Years 
 

3. Modelling the Mass Flow and Land Use of Future Housing Development 

186. Based on the fundamental correlations and facts given above it was possible to develop a method 
which allows the modelling of different development paths of the residential building stock and the essential 
technical infrastructure facilities.  

Model Components 

187. The model is based on three basics elements: typing, building elements and building product 
process chains and is composed of model components (figure 4). 

188. Urban structural types were defined to estimate urban density within the building stock (Table 3). 
In order to consider regional differences of urban density within urban structural types, three region types 
where differentiated: high dense agglomerations, suburban areas and low dense rural areas. This allows the 
calculation if infrastructure induced expenses along the empirical proved correlation given in figure 1. 

 

Figure 4. Model Components 
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189. According to the definition of the urban structural types, the areas are also marked by typical mix 
of building types as representatives of time, technology and design.  

122. Urban structural units are used to integrate buildings and infrastructures in a joint perspective in 
the model. 
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123. Building types as well as technical infrastructure networks are characterised along building 
elements e.g. types of outside walls, roofs or windows for buildings, different superstructures of roads like 
bitumen, concrete or different types of pipelines like steel stone or synthetics. In the model, buildings and 
infrastructures are assembled from these basic elements. 

Table 3. Urban Structural Types of a National Model of Land Use and Material Flow for German Building Stock 

Floor space index Floor space index 
1-2 Family Housing 

Multi Unit residential Buildings 
(MURB´s) 

Type pictogram 
A* S* R* 

Type pictogram 
A* S* R* 

Detached 
single family 

housing  
0.3 0.2 0.15 

Heavy built up 
blocks 

  
2.5 1.7 1.2 

Semi detached 
single family 

housing  
0.5 0.3 0.3 

Linear 
development 

 
1.3 1.1 0.6 

Terraced 
housing 

 
0.7 0.5 0.4 

Housing 
estates 

 
1.5 1.3 0.8 

*A:  Agglomeration;   S:  Suburban Areas;   R:  
Rural Areas 

Detached 
tenements 

 
1.2 0.7 0.5 

 

124. In a final step raw material and energy consumption required along the production process of the 
building products (like concrete, clinker etc.) are calculated by using a complex well developed database, 
free available on the internet [13]. 

125. This model of the German housing stock is used to create instructive scenarios on how the future 
housing demand might be satisfied in different ways. Key-factors had to be defined and assumptions made 
on the variables that determine the “physical” changes on the building stock. 

126. To find realistic scenarios the assumptions should be discussed in intensive dialog with experts on 
urban- and housing issues. 

Analysis Options 

127. Due to the integrated character of the model it is possible to estimate the future resource 
consumption for residential purpose along different fractions (wood, metal, minerals) or branches (brick-
industry, aluminium industry etc.) to estimate relevant emissions like CO2, SO2 etc. and to estimate the 
future land use (green field, brown field etc.). The different environmental effects of possible scenarios rises 
the awareness on the housing issue and pinpoints potentials to reduce environmental loads induced from 
future housing development.  
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128. The model allows furthermore to spot dominant influencing factors and options to act. 

Central Findings of Model Calculation of Future Housing Development  

129. Model calculation of future housing development in Germany illustrates the effects of different 
development options along environmental indicators of the building stock; material consumption, land use 
and climate change (CO2-emissions). Within the two last-mentioned indicators major effects towards 
sustainability can be achieved by rethinking the building construction affairs. Looking at CO2-emissions 
within the building sector large reduction potentials can be realized by improving the quality of energy 
performance within the existing building stock. Land use can be reduced most effective by turning away 
from low dense forms of housing schemes like detached single family housing areas to more efficient 
structures with higher urban density and by focus building activities more on existing urban areas. But he 
most effective strategy to save natural resources in future housing development is a smart combination of a 
number of measures. 

130. Analysis of critical factors determining future consumption of raw material needs a broader 
perspective. Model calculations indicate that building material consumption induced of maintenance of 
infrastructure networks have to be taken very serious. The total infrastructure induced mass flow may even 
climb over the total material consumption of buildings within relative short period of time especially in 
regions of population stagnation. A model calculation of building mass flow induced from the development 
of the building stock within a mid size city in Germany [14] demonstrates this in an impressive way [15], 
[16]. 

131. The scenario period covers a span of 15 year. The situation is typical for recent situation in East 
Germany cities: the number of inhabitants will decrease within the scenario period (8 %). Although there 
are actually a great number of unoccupied flats in the case study city it must be assumed, that there will be 
new building construction on a low level of 0.5 % (new building rate). Calculations assumed that the 
existing infrastructure will be maintained as an overall network. The construction of new infrastructure 
networks will be considered only in cases of urban development on green fields. This accounts for about 70 
% of new buildings, most of them single family houses. The “rest” of new buildings will be built up within 
the existing city area on brown fields and grey fields respectively. In these cases it is assumed that existing 
infrastructure facilities can be used for new buildings without major adaptations. 

Within a period of 15 years infrastructure facilities will consume a higher material input than the 
building sector will do (figure 5). 

Figure 4. Material flow within the building stock 
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132. Even the new building rate of 0.5 % is low new construction will consume the major part within 
the residential building sector. Looking on the infrastructure network, the relation is almost contrary. The 
considerable quantity of material consumption is induced from maintenance of infrastructure facilities, 
mostly from maintenance of the road network. In comparison the new construction of infrastructure 
accounts only foe 15 %. 

4. Conclusions 

133. The findings underline that more attention has to be paid to urban infrastructure in ecological 
orientated urban planning. This applies to urban planning overall, but particularly to low density areas, 
because the specific infrastructure material mass is increasing disproportionate in areas with density less 
then 0.5 floor space index.  

134. Technical infrastructure is “urban hardware” and in practice, existing networks will usually not be 
demolished. Therefore infrastructure equipment will increase year by year and have to be maintained 
permanently. This might become a serious problem in the future, especially in regions with declining 
population. The consumption of raw material but most important of all the infrastructure costs have to be 
carried by a decreasing population. Urban regeneration process has to face demands from these future 
challenges by question of infrastructure efficiency. In this context scientists and planners ask for strategies 
developed along potential alternatives of infrastructure conversion and demolition.  

135. Especially in infrastructure works the replacement of raw material by recyclables is a promising 
approach to reduce the consumption of new raw material. Technical procedures are well developed. But in 
fact, up to now only a minor share of the recycling potential is realised in practice. Most serious barriers are 
on input side a lack of high quality recyclables and on process side a lack of consumer acceptance.  

136. On the way towards sustainable use of building stock it is imperative to pay attention to 
infrastructure facilities.  

137. The Urban Structural Units Approach provides a suitable framework to analyse ecological but also 
economic aspects of future development of the built up environment. The USU-Approach can support the 
research in this challenging future issue and enable public and private actors to navigate future operations.  
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SUSTAINABLE URBAN BUILDING STOCKS  

OECD workshop, Tokyo, January, 2004 

Nils Larsson, Executive Director, iiSBE 

Introduction 

138. The outlook for a major reduction in GHG emissions and a consequent reduction in the rate of 
climate change is not positive.  A recent paper developed four macro-economic scenarios relating to 
transportation-induced GHG for the period 1995-2020, and even the most optimistic scenario does not 
bring good news. 

139. The scenarios that capture high-economic growth and an associated increase in the transport 
intensities of economies show a doubling of emissions in the wealthy areas and a quadrupling of emissions 
in the less-wealthy areas of the world.  Under conditions of low economic growth and a reduction of 
transport intensities, CO2 emissions in the wealthy areas grow slightly.  In non-wealthy areas, emissions 
may still double.1 

140. The analysis is relevant because, although focused on transport issues, the report still provides 
estimates of total GHG emissions.  The most useful aspect of the study is the construction of the four 
scenarios.  In this regard, it should be noted that the scenario most favourable to an environmentally-
benign outcome, the Ecology scenario, still involves a 20% increase in global GHG by 2020.  This 
scenario assumes low economic growth, economic crises in OECD, stable politics everywhere, strict 
environmental legislation, a focus on environmentally-friendly technologies and a consumer preference for 
environmentally-friendly products and for local products.  Thus, if the most favourable scenario, one that 
includes trends that most activists dream about, can only reduce the rate of GHG emission growth, then the 
outlook is decidedly gloomy. 

141. It is commonly held that buildings account for 30-40% of all GHG generation, but it should be 
recognized that the location and design of buildings has secondary impacts on both Industry (materials) 
and on transportation (commuting transport). Thus, the building sector is probably the most significant of 
all sectors in the economy, and planning issues must also be taken into account. 

142. When we relate the importance of the building sector to the likelihood of even an “ecological” 
scenario resulting in GHG increases, instead of reductions, it becomes all the more important to achieve 
drastic improvements in the environmental performance of the built environment, including relevant 
transportation and planning issues, if we are to come even close to meeting Kyoto commitments. 

143. The trends in North America are not encouraging.  Figure 1 shows that the GHG intensity of the 
Canadian building stock is increasing, even though the energy intensity has been decreasing, at least in the 
residential sector.2  The reason is likely to be an increasing reliance on electricity, produced at low 
efficiencies, for equipment and cooling. 
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Figure 1: Selected data on Canadian building stock, 1990-2001

Residential stock 1990 2001

Total units, 000 10,410 12,551

Total gross area, 000 m2 1,195,000 1,500,000

Gross area, detached houses, 000 m2 782,000 996,000 66.4% in 2001

Average area, all residential units, m2 119.5

Average area, detached houses, m2 133.4 139.2 Increasing space requirement

Average area, apartment dwellings, m2 84.6 85.5

Energy intensity, GJ/m2 1.08 0.89 17.6% improvement 

GHG intensity, Tonne/TJ 53.9 55.5 Alarming

Energy consumption per unit, GJ per year 106.4

GHG emissions per unit, tonnes per year 5.9

Commercial & Institutional stock

Total gross area, 000 m2 465.4 585.8 Rapid growth

Gross area, offices, 000 m2 254.2 340.5

Energy intensity, GJ/m2 1.84 1.79 Marginal improvement

Energy intensity, offices, GJ/m2 2.1 2.04 Marginal improvement

GHG intensity, Tonne/TJ 55.2 58.6 Alarming

Source:  Energy Use Handbook 2003, NRCan
 

 

How buildings contribute to Climate Change 

144. Greenhouse gases (GHG) consist of CO2 and other atmospheric emissions, such as Methane.  A 
logical approach is to work with CO2 equivalent emissions, to obtain a unified approach and estimate of 
impact.  GHGs are generated at all stages of the building lifecycle: manufacturing of products and 
materials (embodied emissions), construction, building operations, renovations and demolition. 

145. In Canada (2001), the building sector accounted for 28.7% of total GHG emissions, while the 
Industry sector accounted for 33.6% and transportation 34.4%3. 

146. Most data, including the ones above, refer to GHGs generated during building operations, but this 
ignores embodied emissions from construction materials and secondary sources, such as commuting 
traffic.  Both of these should be included in any serious consideration of environmental performance of the 
building sector. 

147. Figure 2 shows representative data for an office building in a mid-northern climate, and shows 
the relationships between the different sources of embodied energy and emissions over an assumed 70-year 
lifecycle.  
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Figure 2. Representative energy consumption over a 70-year lifecycle 
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148. It will be noted that embodied energy is very significant over the short term, but is gradually 
overshadowed by building operating energy.  Even if we exclude commuting traffic from the total, 
embodied energy and emissions does not amount to more than around 10% over the 70-year lifespan that is 
typical of many buildings. 

149. We include commuting traffic in our picture of total energy and emissions because the location of 
buildings in low- or high-density areas can have a major impact on the use of public transport v. 
automobiles, and public transport is considerably more energy efficient.  Studies in the UK and in Canada 
have shown that commuting automobile traffic can have effects that are of the same order of magnitude as 
operating emissions. 

150. It should also be noted that Recurring energy (and emissions) is caused by refurbishment of 
building systems and assemblies over its lifespan. The prediction of Recurring energy is fraught with even 
more uncertainty than the other components of total energy and emissions. 

Approaching a Strategy for Performance Improvement 

151. The building industry is very different from other sectors with substantial environmental impacts.  
The performance of automobiles, for example, can be improved by working with a handful of 
manufacturers, but the construction industry consists of thousands of organizations, ranging from very 
small to very large, staffed by individuals whose levels of skills and training vary from very basic to quite 
advanced. 

152. It must also be recognized that there are many actors involved in the design, construction and 
operation of buildings, including at the minimum: 

•  product designers and manufacturers 

•  regulators 
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•  architects, engineers and other designers 

•  contractors 

•  building owners 

•  building operators 

•  tenants and occupants 

153. Any discussion of building performance must recognize that designers carry out instructions 
provided by their clients.  Thus, an appropriate focus is to consider ways through which clients might be 
induced to require their designers to strive for a higher level of performance. Once the designers have done 
their job, it is up to the building operators and occupants to maintain performance, and the quality of their 
efforts is difficult to control.  

154. Buildings also differ from many man-made artifacts in that they are not mass produced in a 
standard or semi-standard format, and the finished product contains a range of components that range from 
highly sophisticated technologies to crude, 19th-Centrury hand-crafted elements.  Thus, a building is more 
like a prototype than a mass-produced item, and this makes it difficult to suggest standard approaches. 
Finally, buildings are also long-lived compared to other products and have to conform to local cultural and 
climatic conditions in addition to meeting functional requirements. All of this implies that initiatives for 
improvement of building environmental performance must be addressed on a broad front. 

155. Finally, having admitted that the construction materials sector (related to embodied emissions) 
and differences in efficiencies of various forms of commuting traffic (related to operating transportation 
emissions) should be added to the equation, it must also be recognized that this adds a layer of urban 
planning concerns into the analysis. The urban scale also brings in sustainability issues of social equity and 
economic development. 

156. Thus, if it is desired to make significant improvements to the environmental performance of the 
building stock, the analysis becomes inclusive and complex, moving along the axis of materials 
production, design, construction, operations, refit and disassembly and, on another axis, from the micro-
scale of components, to the meso-scale of buildings and then to the micro-urban scale.  This is a very 
ambitious agenda, and is unlikely to be fulfilled in a way that is satisfies all scientific concerns, but a 
beginning can nevertheless be made. 

The importance of housing and housing areas 

157. Housing constitutes by far the largest part of the total building stock area (in Canada, the 
constructed area is almost 3 times the commercial and institutional stock). 

158. However, the great importance of housing lies in its position in the urban development process.  
In most cases, new housing developments determine the location and type of infrastructure development. 
New subdivisions determine the location of roads, water, sewage and other infrastructure, although 
existing arterial roads and trunk water and sewer lines also play a major role.  Shops and other support 
services tend to cluster around housing areas.  Figure 3 shows the relationships between decisions taken 
during various phases of the development cycle.4 
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Figure 3. The land-use transport feedback cycle (Wegener) 

 

 

159. As previously stated, the efficiency of commuting transport (in practice, the use of cars v. public 
transport) tends to vary considerably with building location.  It also depends on the kind of neighbourhood, 
the presence or absence of mixed uses, and the close availability of support services.  Figure 4 shows 
estimates for travel GHG emissions for three types of neighbourhoods5: a low-density area, a moderate-
density area, and a “neo-traditional” mixed-use and moderate-density area, and their locational context. 

160. The estimates show a maximum variation from 11,000 to 3,500 Kg/CO2 per household, a ratio of 
about 3.1 to 1.0.  Figure 5 relates the estimates from Figure 3, with data on the current emission 
performance of the existing building stock in Canada. It shows that, even with the poorly-performing 
current building stock, commuting emissions may be as much as 65% of the total. 
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Figure 4. Estimates of GHG emissions for commuting travel, by neighbourhood type 

 

 

Figure 5:  Approximate building and commuting transport emissions

GHG emissions per unit, tonnes per year 5.9

GHG emissions, Inner area, Neo-
traditonal neighbourhood

3.5

GHG emissions, outer suburbs, 
conventional neighbourhood

11.0

Total, Neo-Traditional in inner urban area 9.4 Transport is 37% of total

Total, conventional in outer suburbs 16.9 Transport is 65% of total

Note:  it is assumed that there is one household per residential unit
 

 

161. If we assume a quite feasible 50% improvement in building energy performance to the mix, the 
variation from maximum to minimum emissions could be in the range of 6:1. This is a remarkable 
variation, and strongly supports the need to consider neighbourhood characteristics along with building 
efficiencies if we are to make serious headway in the reduction of GHG emissions.  It should also be noted 
that mixed-use areas with good pedestrian, bicycle and public transport facilities, can provide a much 
higher quality of life than the current North American norm of single-use and low-density areas. 

162. Of course, the best-laid plans can fall by the wayside if buildings and services are not operated 
efficiently.  The loss of control over operational efficiency is especially marked in owner-occupied 
housing, and in this regard, Europe is in a better position than North America, since there is a greater 
proportion of large housing projects with professional management in Europe. 

Consumer preferences and economic incentives 

163. However, the fact remains that housing affects the basic levels of people’s lives, and occupants 
may therefore resist constraints on their activities and habits that would lead to higher efficiencies. 
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164. In this regard, current consumer preferences are certainly pointed in the wrong direction, 
especially in North America and, alarmingly, in developing regions with high economic growth rates, such 
as China.  Figure 6 provides a market categorization of various consumer types in the USA, again from 
19896.  The first three categories, which represent consumers that would presumably have little interest in 
high-performance housing, represented a total of over 56% at the time.  Consumer preferences can be 
changed, but slowly and with a great deal of effort and resources 

 

Figure 6. Market segmentation of residential energy users 

 

 

165. Consumer preferences are not the only problem.  If we look at the commercial building sector, it 
is clear that current regulations and industry practices support waste and inefficiency rather than good 
environmental performance. There are few government tax incentives or programs that reward owners of 
high-performance buildings for their decisions to spend a little more at the beginning of the 70-100 year 
lifecycle of buildings.  The industry is rather geared towards a quick return on investment (a maximum 
payback on investment of 5 years is common), and this leaves future owners and the public to carry the 
burden.  Also, all energy and other service costs are deductible as business expenses, and this constitutes 
another disincentive. Figure 7 shows a typical cost breakdown for an office building in 19897, and it is 
unlikely that much change has occurred since then.  Energy represents about 9% of total operating costs, a 
relatively minor proportion.  If we add typical salary costs, which would be the case in an owner-occupied 
building, the energy expense would be under 1% of total expenses, a negligible sum. 
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Figure 7. Breakdown of rental costs for an average large office/retail building in the United States, 1989 

 

New construction v. renovation 

166. It is generally accepted that we should maintain a strong focus on the renovation and upgrading 
of existing buildings, if we want quick solutions to GHG generation.  This argument is usually linked to 
the fact that, given that annual new construction usually constitutes some 2% to 4% of the total stock, the 
existing building stock therefore constitutes something like 96% to 98% of the stock. This is indeed a 
tempting target, but as Figure 8 shows8, new construction in Canada represents a significant proportion of 
the stock over the mid- to long-term. 

Figure 8. Projection of Existing and New Commercial Floor Space 

 

Issues related to renovation 

167. The renovation and upgrading of the existing building stock presents a special challenge, since 
each existing building has a unique history of usage and improvements.  Thus, it is difficult to develop 
standard or semi-standard strategies for performance improvements.  However, some generic technology 
upgrades may be very effective for certain components in large groups of similar old buildings; e.g. 
window or heating system replacements etc. 

168. In this kind of situation, competitive procurement programs can be effective, as experience in 
Sweden with window and refrigerator procurement has shown. But it must be recalled that Swedish 
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procurement programs were applied to a small numbers of large housing cooperatives, with similar 
building designs and histories, and with single owners. 

Key factors that need to be addressed 

169. It is relatively easy to construct a shopping list of a target issues that must be addressed if we are 
to ensure that the building stock reaches a level of performance that might be referred to as sustainable. 

•  Commuting transport intensities increase with lower densities, as does the embodied energy and 
emissions caused by increased infrastructure requirements.  Location and pattern of housing 
development areas is therefore a key issue; 

•  The number of housing units is increasing more rapidly than the population.  Increased demand is 
driven by smaller households and lifestyles, and this is hard to control; 

•  Single detached houses are notoriously inefficient, but still constitute 66% of all residential units 
in Canada; 

•  Sizes of residential units are increasing in North America, and this increases energy consumption 
as well as embodied energy and emissions.  This trend is driven by lifestyle choices, and only 
partially controlled by costs; 

•  Longevity of the stock affects embodied emissions, and this is in turn influenced by adaptability 
and flexibility; 

•  Performance of building envelope is a key factor in energy performance in cold-climate areas; 

•  Efficiency of HVAC systems is a key factor for larger buildings in all climates; 

•  Demand for space cooling is increasing.  In cold climates, heating energy demand still 
predominates, but most cooling is electrical and the cost is therefore high.  In warmer climates, 
cooling demand is increasing rapidly and constitutes the predominant energy load in many areas. 

•  Residential appliances are becoming more efficient, due to equipment regulations, but the 
number and type of appliances is expanding because of increased income; 

•  In all residential building types, the efficiency of operation is a key variable, but this is only 
partially controllable in detached houses; 

•  In multi-unit buildings, the training of operating staff contributes towards the efficiency of 
performance; 

•  Depending on location, the consumption of potable water may be more or less significant as a 
resource issue, but a high level of water consumption also results in larger volumes of sewage to 
be treated, and both require energy for pumping and processing; 

•  The use of scarce material resources is an obvious issue, and the embodied energy and emissions 
associated with the processing, manufacture and transportation of materials is another; 

•  Waste resulting from construction creates greater demand for solid waste disposal, and that may 
have impacts on sub-surface aquifers and site ecology. 
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Specific strategies and measures 

170. Having outlined some of the problems, and identified some of the key factors in performance, we 
can turn to suggesting some strategies and measures that may help improve the situation. 

Establish carbon taxes 

171. Clearly, the imposition of carbon taxes would be the most efficient and effective long-term 
solution to the issue of building performance.  Just as clearly, this is an approach that most politicians 
prefer to steer well clear of. 

172. Establish program or tax incentives for buildings that reach high performance in core areas of 
energy, water and materials; 

173. This is a more realistic approach.  Currently, some governments provide incentives for a high 
level of operating energy performance, but it should be extended to include water and materials (linked to 
embodied emissions). 

Develop new urban areas at medium to high densities 

174. New housing areas should only be developed at medium densities, e.g. development areas of 
single detached houses should be avoided wherever possible. This is an obvious conclusion, but difficult to 
achieve in practice. 

Re-develop old low-density areas at higher densities 

175. In North America, there are many older suburban residential areas with single-family detached 
located in what is now the inner urban area.  In some cases there are areas of this type with single-floor 
houses, which represents a major waste of land.  Efforts should be made to redevelop such areas at higher 
densities.  This is a case where renovation is not the best strategy, and efforts should be focused on dis-
assembly and re-use of materials in other projects. 

Launch multiple demonstration projects that show the benefits of high-density living in areas served by 
public transport 

176. The current North American public preference for low-rise suburban housing will not be changed 
unless there is a major effort to show that mixed uses in medium or high-density areas can lead to a higher 
quality of life.  This can be accomplished by carefully-considered demonstration projects in multiple urban 
areas, coupled with a massive information and marketing program.  Such demonstrations must be 
affordable by middle-income families, which is not the case with most condominiums being developed. 

Encouraging the development of Generic Green Buildings 

177. We can reduce infrastructure GHGs, commuting traffic and improve energy efficiency of 
residential buildings by encouraging the widespread development of what might be called Generic Green 
Buildings.  These would be 4-6 storey buildings with adaptable space on the first 2 floors and residential 
units on top.  The design of such buildings would follow principle of Open Building, so that occupancies in 
all floors could change easily between a set of uses. 
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Establish performance zoning 

178. A successful drive to promote Generic Green Buildings would require the adoption of 
Performance Zoning by the host municipalities, so that internal building uses could change easily from one 
to another. 

For individual new buildings, select locations that are served by public transport 

179. The location of individual new buildings is not a planning matter, and rests in the hands of the 
developer or owner. To reduced inefficient commuting transport, zoning and financial incentives should 
encourage owners to select environmentally-friendly areas. 

Use an integrated design process in design 

180. The Integrated Design process (IDP) has been shown to provide a superior path towards high 
performance for new and renovated buildings. The IDP process sets challenging performance targets for 
energy, water and materials consumption, support inter-disciplinary design, and helps to avoid sub-optimal 
designs;  

Ensure that enough money and time is available for a good design process 

181. Experience in Europe and North America has also shown the benefit of allowing extra time in 
preliminary design, and the foolishness of discounting fees to levels that prevent a careful consideration of 
the design problem.  A special case in high-performance design is the practice of basing fees on the capital 
costs of the building and its systems.  In such a fee structure, mechanical engineers have no incentive for 
good design, since any reduction in the cost of the mechanical system will penalize the consultant.  Fees 
should therefore be based on the cost of a reference building that adheres to normal design practice. 

Use highly efficient HVAC systems and high-performance building envelope design 

182. An obvious but necessary task is to ensure that high-performance systems are designed into the 
building from the beginning.  In cold-weather climates, high-performance envelopes are also key 
components. 

Consider the embodied energy and emissions of materials 

183. The calculation of embodied energy and emissions requires the establishment of extensive 
databases of locally-available materials.  However, this is necessary if embodied energy and emissions is to 
be calculated, and that is an important design consideration, especially as the operating performance 
improves. 

Establish green performance revolving fund 

184. Even if the IDP process is followed and the client is willing to provide extra time and funds for 
the design process, a truly high-performance building requires extra capital funding for high-efficiency 
equipment, and also for the commissioning of systems, to ensure that the design potential is fulfilled.  
These costs require something in the order of 12 to 15 years to repay, out of energy cost savings, and 
revolving funds are required to provide funding for these expenditures. 
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Ensure that the building will reach its potential performance during its operating life 

185. Variances of at least 20% between potential and actual performance are not unusual, and most of 
the difference can be explained by a lack of skills of operating staff, or a lack of guidance to occupants.  
This can be remedied through training of staff, education of occupants and retention of data about the 
design. 

Establish a standard program of performance certification and labelling 

186. High performance is too expensive to pay for through subsidies, but the private sector will 
respond if a performance labelling system sends the right signals to investors, tenants and purchasers. 

Conclusions 

187. High performance in housing can be achieved but, in North America, not high enough to reach 
Kyoto targets.  Nevertheless, an integrated approach can get us partway there.  

188. A broad approach for solutions must be followed, considering location, building type and 
operating efficiency. 

189. Performance zoning, performance incentives, IDP, and performance certification, appear to be 
some of the most effective supporting measures; 

190. Other important factors include skills and knowledge of designers, good design and good 
management practices;  

191. In developing countries, better information and more demonstrations can help local industries to 
avoid the worst excesses of western ideas. 

192. In all areas, municipalities and utilities can be key actors! 
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SUSTAINABLE  IMPROVEMENT OF THE EXISTING BUILDING STOCK  
  

Professor Randall Thomas 

Max Fordham LLP 

Abstract  

193. Four projects in two major cities in the UK in which existing buildings were re-used and 
significant improvements carried out to make them more sustainable are reviewed. 

194. Demonstrating that "value" could be added to the original structures by adapting them to more 
complex uses was a key element in deciding to re-use the buildings.  In all cases there are environmental, 
social and economic benefits which have made the projects viable. 

1. Introduction 

195. Sustainability, it must be remembered, is about optimism, joy and delight.  The qualifiable is just 
as important as the quantifiable.  Successful sustainability is a rich tapestry of four themes: 

•  Environment 

•  Economics 

•  The importance of the individual and society, and 

•  The value of design, aesthetics, urban planning and architecture. 

196. This paper examines four projects in which existing buildings were re-used and significant 
improvements carried out to make them more sustainable.  We will concentrate on environmental 
sustainability but the other aspects all play a significant role.  Indeed, the title of this paper is something of 
a misnomer, since the existing building stock is really an abbreviation for the "existing building stock and 
the community and space around it"  A holistic view is essential to sustainability. 

What conditions are required for the reuse of the existing building stock to be successful? 

197. All four projects are in two major cities which are economically prosperous - three are in London 
and one in Manchester.  Because of the urban context, they need to deal, to varying extents, with the usual 
issues of noise, pollution, the urban heat island and so forth. 

198. All projects included a degree of economic analysis (the "business case") to help ensure that once 
completed they would be of social and economic benefit to the community - in short, that they would be 
viable. 
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199. Three of the projects did not involve a change of use, however, they did involve major upgrades.  
One, St. Luke's, involved a complete change from a historic church, - derelict since the 1950s, with just the 
walls, tower and crypt beneath remaining, to a rehearsal, recording and educational facility.  In this last 
example change in the social and economic conditions created a new opportunity for the building. 

200. In other cases for the sustainable improvement of the existing building stock it is important to 
ensure that the social and economic conditions that the original building was based on have not changed in 
such a way as to make the use of the building unviable.  One often sees this in the housing stock in London 
where homes originally designed for families of one to three children are unsuitable for larger ones. 

201. In the four projects discussed below, although there were instances of building deterioration, in 
general, the fabric had not reached the "point of no return" beyond which it is not economically viable to 
re-use a building.  The lesson here for the building stock is that sustainable buildings need to be designed, 
maintained and adapted as conditions change. 

202. Importantly, all the projects were carried out in a UK legislative context which requires ever 
more stringent measures to reduce building energy consumption and CO2 production.  Perhaps, even more 
importantly, is that all the clients had an interest in, and commitment to, sustainability and so were willing 
to consider ideas ranging from natural ventilation to photovoltaic panels. 

203. All of the buildings in question either had character (with the outstanding example being St. 
Luke's) or were capable of being given character by talented architects (and engineers).  To achieve a 
sustainable building stock, it is important for the individual buildings to add to their communities.  In the 
UK  one sees numerous cases of even very simple Victorian homes about 130 years old being restored and 
reused while more recent housing (often of great mediocrity) is demolished. 

204. To conclude this brief introduction it should be noted that all of the projects below required a 
much higher degree of cooperation among the client and the members of the design team than for the more 
mundane developments.  Recycling buildings requires "adding value" - this often means improving 
conditions environmentally in buildings that were not designed with that in mind.  This is a challenge (and 
an opportunity) and if we are to make a significant improvement in the environmental performance of our 
existing buildings - which we must - we need to address it seriously. 

2. The Charter School, Southwark, London 

205. The buildings of the Charter School (see Figure 1) were designed in the late 1950's by a London 
County Council team working under the direction of the highly-regarded Sir Leslie Martin.  Located in the 
leafy suburbs of Dulwich, the school had access to a well-populated catchment area.  After a period of 
scholastic decline it was decided to close the school and effectively start again knowing from demographic 
analysis that a secondary school was still needed in the areas.  For reasons of budget, timescale and 
environment, it was decided to refurbish (including some significant alternations and additions) the 
existing buildings rather than to demolish and build afresh. 

206. As with many 1950s and 1960s educational buildings the thermal and visual conditions were 
poor.  Constructed at a time of cheap energy and less concern for the performance of the building envelope 
they overheated (even in the British summer) and "froze" in the winter.  As Alan Short has said of 
construction at that time, there was nothing wrong with the buildings but they were not meant to be 
outside. 

207. Thus, an important priority was to upgrade the building fabric. 
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208. This was done in the main teaching block (Block A in Figure 1), for example, by replacing the 
existing façade with a high performance flat skin with better sealing and a much lower U-value (0.35 
W/m2K).  High-performance, double-glazing with low-emissivity coatings (U-value 2.0 W/m2K) was used 
and, where suitable for the internal function, the amount of glazing was reduced. 

209. To further reduce the possibility of overheating, a cross ventilation strategy that maintained 
acoustic isolation in the classrooms was devised. 

210. One of the most significant additions to the school was covering a rather desolate courtyard to 
create a new entrance area (see Figure 2 and Block B in Figure 1).  Here, part of the roof area was designed 
to allow for the installation of photovoltaic panels and the entire courtyard covering is designed so that 
rainwater can be recycled.  The architecture is dramatic and the environmental intention impeccable. 

211. Since its re-opening the school has proved to be a significant success contributing to all of the 
four themes of sustainability cited above in the introduction. 

3. The Contact Theatre, Manchester 

212. The Contact Theatre, located in a slightly hidden position but close to one of Manchester’s noisy 
main thoroughfares, was a somewhat nondescript, simple structure built in 1963.  Over 30 years it 
developed an impressive reputation in the world of theatre and simultaneously, but unrelated, the 
mechanical and electrical systems deteriorated to the point where the ventilation barely functioned.  By the 
early 1990s the theatre was in need of additional facilities and renewal of its services systems.  The 
government through the Lottery Arts Council agreed to provide significant funding for the work.  Figure 3 
shows the building before renovation. 

213. The project was sufficiently extensive to allow a thorough review of the principles of servicing 
theatres.  In discussions with the actors they revealed that it was almost impossible to generate any kind of 
atmosphere and engage with the audience in an air-conditioned theatre.  This encouraged the design team 
which had previously worked together on a major naturally-ventilated building to extend that work to the 
theatre.  The key to the refurbishment was to devise natural ventilation systems that could incorporate 
extensive acoustic attenuation (in the main auditorium which seats 380 persons the attenuators on the air 
intake were approximately 4 m long and over 2m high).   

214. Additional facilities including a studio theatre and a rehearsal room and a new foyer, café and bar 
were provided by wrapping them around the main auditorium.   

215. Incoming air for all spaces was generally from low level.  Air is exhausted at the top of the 
building from a series of dramatic “H-pot” ventilators which have led to the theatre being known 
affectionately, but inappropriately, as “the castle”.  Figure 4 shows the theatre now. 

216. This striking- and functional-  architecture announces the presence of the theatre and adds 
character to the entire area.  Compared with air-conditioned theatres the energy consumption is 
significantly less and, of course, no environmentally- harmful refrigerants are needed.  The Contact 
demonstrates that existing buildings can be adapted to meet the most stringent demands (of both 
performers and audiences) in a way that enhances the city. 

4. LSO St Luke's, London 

217. The eighteenth century Church of St. Luke, (see Figure 5) thought to have been designed by 
Nicholas Hawskmoor and John James and of outstanding architectural quality had been roofless for 
decades before work began on its restoration.  Churches with their large open volumes and apt proportions 
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are often excellent locations for musical performances and so the building's reincarnation as a rehearsal, 
recording and educational facility for the London Symphony Orchestra (see Figure 6) was a logical 
development. 

218. The site is located in a busy area of the city with noise levels at the building envelope running up 
to NR55.  To combat this a new concrete and slate roof was installed and the existing windows were sealed 
externally with a pane of 12mm thick glass and internally by 53mm thick glass.  Noise levels inside have 
measured consistently lower that NR10, with all systems running in the building and during busy times 
outside. 

219. Providing a carefully controlled environment to suit the stringent requirements for acoustics, 
finely balanced musical instruments and for comfort, within this tightly sealed box in an environmentally 
friendly way was an important goal of the project and contributed to its success in qualifying for Heritage 
Lottery Fund financial support. 

220. The limited space available for plant and ventilation equipment as well as considerations of noise 
and expense ruled out conventional air-cooled condensers. Instead, a closed ground loop system with the 
pipes run in 100m deep boreholes coupled to a water-to-water heat pump (using R407C) is used to provide 
heating in winter and cooling in summer.  This plus the other more common sustainable strategies used at 
St. Luke's are shown in Figure 7. 

221. The end result is a successful, state of the art building which provides first-class facilities.  If 
nothing more had been accomplished than preserving this exceptional piece of London's architectural 
heritage it would have been worthwhile - to have done so in a manner which has given the community new 
opportunities to be educated, entertained and uplifted sets  a high standard for similar projects. 

5. London's Transport Museum, London 

222. London's Transport Museum (see Figure 8) in the heart of London in Covent Garden is already 
an example of the reuse of existing buildings.  When first constructed in the 1870's these iron-framed sheds 
were used to sell flowers, and one can still almost hear the voice of Eliza Doolittle, the flower girl of My 
Fair Lady as one walks through them. 

223. As is often the case, the first re-use of the building was carried out to a restricted budget and 
consequently environment conditions suffered.  The Museum, nonetheless, has been very successful and 
the current refurbishment work is designed in part to provide a substantially improved internal 
environment through the implementation of low-energy low maintenance solutions.  The location of the 
museum and the style of its buildings have contributed to its attraction and the idea of relocation was not 
considered. 

224. The museum's collection of artefacts varies enormously in nature and size and includes paper 
posters full size vehicles made of wood and metal with woollen moquette seating.  Figure 9 shows the 
proposed restructuring and gives an idea of the scale of the exhibits. 

225. In some cases, for example, some of the buses with wooden bodies, some control of the relative 
humidity is required.  Other exhibits need a greater degree of control of the light environment, and 
particularly UV radiation, than usual.  For reasons of environment and cost it was decided to first improve 
the building envelope (especially the roof - see Figure 10) to reduce incoming solar gains and high light 
levels.  This was to reduce the magnitude of the daily temperature swing, to lower the peak temperature in 
the summer to reduce the need for air conditioning, to lower the heat loss in winter and, to minimise 
damage due to UV radiation and light. 
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226. Then a general principle was developed of zoning based on classifying the required internal 
environment and providing more controlled conditions only where strictly needed.  This has significant 
advantages for lower energy use and reduced maintenance costs.  It follows the idea of providing the right 
kind of energy only where and when needed and is applicable at every level from flats to cities. 

227. At the same time that this work is carried out the boilers will be renewed and more efficient, less 
polluting equipment will be installed. (As is often the case in the UK each building (or sometimes group of 
buildings) has its own plant. Large scale community heating and cooling schemes are uncommon but there 
is growing interest in dealing with the issues of energy supply and demand on a broader scale to further 
sustainability). 

228. The end result of the project will be a more sustainable museum with an improved environment 
for exhibits and visitors. 

6. Conclusion 

229. The projects discussed above demonstrate that it is possible to make significant improvements in 
a sustainable way to the existing building stock. 

230. If one asks the question why re-use the existing building stock, the reasons from these examples 
include expediency of programme, ease of adaptation, environmental benefits and preservation of the 
architectural heritage. 

231. It should be noted that in general the projects cited are complex.  This in part is related to funding 
and use.  Projects that contribute to the cultural heritage are both eligible for public funding and tend to 
require it to make them financially viable.  Projects that demonstrate "added-value" are more likely to be 
accepted.  The "added value" includes sustainable features and distinctive architecture and engineering. 

232. The decision to reuse buildings and upgrade them is thus often made on the basis of a complex 
interaction of social, cultural, economic and environmental factors. 

233. In the examples cited, detailed methodical analysis of the environmental advantages and 
disadvantages (egs calculations of embodied energy, energy in use, etc) were not called for and were not 
carried out.  However, such techniques could be important in extending the techniques of sustainable 
improvement demonstrated above to a broader range of the existing building stock. 
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Figure 1- The Charter School 
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Figure 2 - St. Luke's - Sustainable Principles 
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Figure 3 - London's Transport Museum, external view 

 
Figure 4 Proposals for interior 
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Figure 5  Proposals for the roof 
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THE EXISTING HOUSING TYPOLOGY IN JAPAN AND THE IMPROVEMENT 

SCENARIOS OF THE RELATED HEAT INSULATION PERFORMANCES  

Prof. Kazuo Iwamura, Architect/UIA, JIA 

Musashi Institute of Technology 

Abstract 

234. The post-war industry and policies of housing in Japan has been focused on new 

construction and the average life-span of houses is considerably short (25~30years) in comparison 

with those in occidental countries. Currently there are ca. 45million Dwelling Unit in Japan, but the 

basic information about the performances of those existing houses is hardly available. Such 

information is indispensable for developing new policies to improve the energy and resource 

efficiency, as well as for enhancing the quality of life regarding the residential built environment on 

the national and local levels. On the rapid way of maturing process towards an extreme elderly 

society, where the building stock renewal should be a primary issue, the nation-wide provision of 

such information is therefore highly required and must also lead to Japan’s contribution to CO2 

reduction. 

235. Our research, under the title of “the Existing Housing Typology in Japan and the 

Improvement Scenarios of Related Heat Insulation Performance”, has been developed, after the prior 

research made by the City of Duisburg, Germany, to investigate and compare actual conditions of 

existing houses in Japan according to the geo-climatic regions, especially in terms of the heat 

insulation performances. Following this, the overall effect of thermal insulation improvement has 

been estimated on the national level according to several scenarios.  

236. My presentation refers to the interim results of the above researches, executed since 2001, 

regarding to the following: 
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PART 1 

Actual heat insulation performance of the existing houses in Tsuzuki Ward, Yokohama and  
"The Typology of Existing Housing in Japan" 

IWAMURA Kazuo,  

HAYATSU Takashi,  

ISHIZAKI Ryoichi  

Key words: Global Warming, Existing Housing Typology, Heat Insulation Performance of Existing 

Houses, Improvement of Heat Insulation 

1. Introduction 

237. The number of newly built houses in Japan reached its peak of approximately 1,640 

thousand in 1996 and drastically dropped to approximately 1,170 thousand in 2001. Due to the 

decrease of lower age population and the national requirement for energy saving and effective use of 

resources, the domestic future demand for new housing in Japan is estimated to fall. This will be a 

fundamental factor for the strategy of housing industry and governmental policies. Meanwhile, the 

concern and demand for renovation of existing houses is increasing year after year. However, 

reliable information about performance and specifications of existing houses, as well as about post-

occupation records of running, maintenance and renovations, is generally lacking except few cases. 

But they are indispensable for any housing renovation. This is one of the major barriers that hinder 

promoting the housing renovation and providing renovated houses in the market. Therefore sober 

and systematic research on the actual situation of existing housing is urgently required. 

238. So far, housing renovation in Japan has focused on layout changes, renewal of finishing 

materials and equipments, and there are only few full-scale renovations for the improvement of 

housing environmental performances such as thermal, lighting and indoor air quality. In Japan there 

are currently ca. 45 million existing houses (in term of Dwelling Unit), and the improvement of heat 

insulation performance of these houses on the occasion of renovation will lead to drastic reduction of 

their cooling and heating energy consumption (cf. <Part-2>). Consequently, it will be vital means for 

the achievement of the reduction target of carbon dioxide (CO2) emission that was agreed upon in 

the Kyoto Protocol (1977) but still hard to accomplish. Japan has so far pursued the mass housing 

construction policy and there has been little interest in the development and promotion of measures 

to improve the environmental performance of existing houses when compared to the rapid technical 

development of newly built houses. This will soon be one of the biggest issues for the housing 

industry in Japan. 
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2. Objectives 

239. Inspired by the innovative work of the City of Duisburg, Germany (cf. Reference 1), the 

major goals of this study <Part-1> have been set first to reveal the actual situation of heat insulation 

performance of existing housing, and then to develop a prototype of the “Existing Housing Typology 

in Japan”. To start with this study in 2001, Tsuzuki ward in Yokohama was selected as the model 

research area of Region IV according to the geo-climatic regional division of Energy Conservation 

Standard 1999 (cf. Figure 1-3) for collecting typical specification data of existing houses. This 

research has been followed by collaborations with local architects and builders in Iida City (Region 

III) and Kagoshima City (Region V) for regional comparison. This is a microscopic field work on the 

status quo.  

240. And in the <Part-2>, the macroscopic reduction effects of energy consumption on a 

nationwide scale will be calculated, taking into account the knowledge on improvement of existing 

houses from <Part-1>.  

3. Study method 

241. Based upon the case study conducted by the City of Duisburg, Germany in 1999, existing 

housing has been sorted according to the building age and type (cf. Table 1-1) and then after 

selecting a typical case of each age and type, the specification and the heat transmission coefficient 

of respective major building part (roof, ceiling of the top floor, external wall, window and floor of 

the bottom floor) have been indicated (cf. Table 1-2). As a test example, a sheet of housing typology 

has been also prepared. It includes the proposed improvement of each building part in terms of the 

specification and the heat insulation performance, and the related renovation costs and the annual 

running costs of heating, cooling and warm water supply are also included in order to show the cost 

performance of heat insulation improvement (cf. Appendix 1-1 and 1-2). 

242. In our early study, the classification of existing houses has been elaborated as shown in 

Table 1-1. The vertical axis indicates the grouping according to the years when the Energy 

Conservation Standards became effective and when they were amended. The horizontal axis 

corresponds to the major types of housing construction. The results of a number of field works, 

conducted by visiting typical existing wooden houses, have been compiled into a sheet of Existing 

Wooden-House Typology (cf. Table 1-2). This sheet includes attached outlook pictures and the 

specifications of five major building parts (roof, ceiling of top floor, external wall, window, floor of 

bottom floor) transcribed from the execution drawings. Then the heat transmission coefficient of 

each building part has been calculated on the basis of the specification and /or performance of 

adopted materials, and finally mentioned in the sheet. 
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Table 1-1. Housing Typology and the Number of Investigated Houses（55 
cases in total） 

A. Detached Houses B. Condominiums 
Housing Category 

according to the year of 
completion  

A-1 
Conventional 

Wooden 

A-2  
2×4 

Wooden 

A-3 
Steel 

B-1 
 Reinforced Concrete 

Low-rise 

B-2 
RC Medium/ 

High-rise 

1 1946～1981 4(1) 1(1)    

2 1982～1991 6(6) 2(2) 1(1) 2(2) 4(4) 

3 1992～1998 10(9) 4(4) 3(3) 2(2) 8(8) 

4 1999～2002 5(5) 3(3)    

＊The number in（ ）represents the investigated houses, where the required information including the drawings was available (51 cases in total) 

 

243. Also conducted was a series of interviews with residents of detached houses and care-

takers of condominiums, as well as with builders and developers of both private and public sectors, 

in order to collect the information about the existing houses concerned. The research was carried on 

from September to December in 2001, from May to July, from October to December in 2002, and 

from April to December in 2003. 

4. Results 

244. Based upon the collected data, each researched house of 51 in total has been compared in 

terms of the heat insulation ratio vs. the Energy Conservation Standards. 

4-1. Heat insulation ratio of each major building part (cf. Figure 1-1):  

245. The result shows that the heat insulation ratio of window and floor of the bottom floor is 

low in detached houses, and that of window is extremely low in condominiums. The number of 

detached houses adopting double glazing for windows has been increasing in recent years, but as for 

condominiums only one private developer has adopted double glazing. The heat insulation ratio of 

the floor of bottom floor is low in detached houses, especially in those of the Type A-1. Some 

building contractors did not even implement any heat insulation work. 

246. On the other hand, heat insulation was applied to almost all parts except windows in 

condominiums, most of which were designed and built by the governmental Housing Corporation, 

which had elaborated its own heat insulation standards conforming to the national ones. Thus, the 

heat insulation ratio of entire condominiums including those constructed by private sectors was 

considerably high. As for the tendency in low-rise condominiums built by private sectors, it could 

not be figured out since only few relevant samples were available for the study. Yet some 

condominiums were found built with no heat insulation. 
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Figure 1-1. Heat Insulation Ratio of the researched houses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-2. Comparison according to the Energy Conservation Standards in Japan:  

Figure 1-2. Comparison of heat insulation ratios of the researched houses according to the 

requirement level of Energy Conservation Standards 
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1. Detached House 2. 

Ratios when calculated for 
all parts 

Ratio when calculated for 
all parts except the bottom 
floor  

Ratios when calculated for 
all parts 

Ratio when calculated for all 
parts except roof & ceiling 
of the top floor 

          : Type A                : Type B (ECS 1980)              : Type C (ECS 1992)              : Type C (ECS 1999) 

Figure 1-2. Comparison of heat insulation ratios of the researched houses according 
to the requirement level of Energy Conservation Standards 

                                                                 : insulated                                           : not insulated 

Figure 1-1. Heat Insulation Ratio of the researched houses 
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247. 38% of detached houses met the requirements of Energy Conservation Standards (ECS 

hereinafter) 1980 in all parts and 15% met the ECS 1992. There was none meeting the ECS 1999 (cf. 

Figure 1-2, left side). However, 59% of detached houses met the ECS 1982 when the floor of bottom 

floor was excluded from calculation, so did 32% the ECS 1992 and 3% the ECS 1999 (cf. Figure 1-

2, middle of the left side). 56% of condominiums met the ECS 1982 in all parts and so did 19% ECS 

1992 (cf. Figure 1-2, middle of the right side). However, when roof and ceiling of the top floor were 

excluded from calculation, 50% of condominiums met the ECS 1992 (cf. Figure 1-2, right side). 

248. In conclusion, the heat insulation performance is low at windows and floors of the bottom 

floor in detached houses, and is low at roof and ceilings of the top floor in condominiums. Improving 

heat insulation in these parts could therefore be considered effective for enhancing heat insulation 

performance of the existing houses in Tsuzuki ward. 

5. Typology of conventional wooden houses  

249. One of the major goals of this study is to establish a prototype of Existing Housing 

Typology in Tsuzuki ward as an example to be applied to the following studies on other regions. 

During the first period of the study, only a housing typology of conventional timber houses could be 

produced (cf. Table 1-2) due to the limited time available for the field work. In this typology, the 

years before 1982 were classified as the first generation and the years after 1982 as the second 

generation, because the first national Energy Conservation Law including Heat Insulation Standards 

was released in 1982.  

250. The common characteristics of the first generation could be observed in the layout of 

continued rooms along a southern interior veranda, sliding shutters, large French windows, dry-built 

balcony, among others. The second generation’s characteristics are the compact layout of living and 

dining rooms with kitchen (LDK) and private rooms, as well as shutters, smaller windows and wet-

built balcony. Since there is a variety of housing patterns in the second generation, it has been further 

sub-classified into three categories; “Second generation A”: Houses with layout consisting of living 

and dining rooms with kitchen and private rooms, but having windows, shutters and eaves in 

common with the first generation, “Second Generation B”: Houses having extremely similar design 

aspects with industrialized houses supplied by housing manufacturers and “Second Generation C”: 

Houses that imitate Japanese styles (Japanese roof tiles, ridge tiles, hipped roof, etc.). What could be 

commonly observed for both generations is the finishing material for cladding. Industrial colonial 

roofing and siding have become popular since 1980, but some houses using Japanese roof tiles and 

mortar (for external walls) that were popular in the first generation could be also found. 
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Table 1-2. Housing Typology of conventional timber houses in Tsuzuki Ward, Yokohama  

 

Typi cal  House Sel ec ted Major Specification 

Heat 

Transmission 

Coefficient 

(W/m2k) 

Roof -Japanese roof tile 

Ceiling 

(Top floor) 

-Veneer wood grain fretwork 

-Heat insulation: None 

2.16 

External wall 
-Lysine sprayed & scratched, 

 on the lath mortar bedding 

Internal wall 

-Juraku sprayed, 

on the lath-board bedding 

-Heat insulation: Rock wool 50 mm 

0.65 

Floor 

(Bottom floor) 

-Parquet flooring, 

 on the waterproof plywood bedding  

-Heat insulation： None 
2.33 
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81

 

（ ）■First Generation 1980  

 

 

 

 

 

 

 
Conventional layout with continued 
rooms along a southern interior 
verandah 

Opening 
-Aluminum sash, 

 with single-glazing  
6.51 

Roof -Industrial cement roof tile 

Ceiling 

(Top floor) 

-Vinyl cloth on plaster board bedding 

-Heat insulation: Glass wool 50 mm 

0.84 

External wall 
-Lysine sprayed, 

 on the lath mortar bedding 

Internal wall -Heat insulation: Glass wool 50 mm 
0.89 

Floor 

(Bottom floor) 

-Wooden flooring on bearing plywood 

(t=15mm) 

-Heat insulation: Glass wool 50 mm 
0.74 

（ ）■Second Generation A 1990  

 

 

 

 

 

Modern layout of LDK + Individual 

Bedrooms, keeping the conventional 

design aspects of the 1st generation 

Opening 
-Aluminum sash, 

 with single-glazing  
6.51 

Roof -Tile roofing 

Ceiling 

(Top floor) 

-Vinyl cloth on plaster board bedding 

-Heat insulation: Glass wool 50 mm   

0.70 

External wall 
-Lysine sprayed, 

 on the lath mortar bedding 

Internal wall 
-Vinyl cloth on plaster board bedding 

-Heat insulation: Glass wool 50 mm 

0.80 

Floor 

(Bottom floor) 

-Flooring, 

 on the waterproof plywood bedding  

-Heat insulation： Styrofoam 35mm 
0.58 

（ ）■Second Generation B 1996  

 

 

 

 

 

 

Strong influences from the 

industrialized housing design  
Opening 

-Aluminum sash, 

 with single-glazing 
6.51 

Roof -Japanese roof tile 

Ceiling 

(Top floor) 

-Vinyl cloth on plaster board bedding 

-Heat insulation: Glass wool 50 mm 

0.70 

External wall -Industrial cement siding 

Internal wall 
-Vinyl cloth on plaster board bedding 

-Heat insulation: Glass wool 50 mm 

0.85 
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（ ）■Second Generation C 1996  

 

 

 

 

 

 

 

External design combined with 

Japanese style 

Floor 

(Bottom floor) 

-Flooring 

-Heat insulation： None 
2.55 
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6. Conclusion  

251. The above results revealed that the heat insulation ratio was low at windows both in 

detached houses and condominiums. The ratio was also low at the floor of the bottom floor in 

detached houses. While there is the tendency that the heat insulation ratio has increased in every part 

of a house in recent years, most of the houses do not meet the current Energy Conservation 

Standards 1999, or shows only poor performances.  

252. Due to the limited time available for study, only a limited number of existing houses could 

be examined. However, the research method has been established and is now being effectively 

applied to much more study samples in different geo-climatic regional divisions including Region I, 

III and V. The Existing Housing Typology will thus cover the characteristic regions from the north to 

the south of Japan, where the majority of existing houses are. Simple and clear information about the 

effectiveness and cost of the heat insulation improvement through housing renovation will be also 

provided in manuals and/or on websites during the next step of the study. 
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Figure 1-3 Geo-climatic regional division of the National Energy Conservation 1990: 
according to the value of Heating Degree Days D (18, 18) 

Region of more than 4,500 HDD 

Region I 

Region II 

Region III 

Region IV 

Region V 

Region VI 
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PART 2 

A Macroscopic Study on the Estimated Energy Saving Effect  

by the Improvement of Heat Insulation Performance of Existing Houses in Japan 

IWAMURA Kazuo ,  

YOSHIZAWA Nobufusa ,  

ISHIZAKI Ryoichi  

Key words: Measures to prevent Global Warming, the Energy Preservation Standards, Amount of 

energy consumption and saving, Heat insulation performance of existing houses, Heat insulation 

improvement 

1. Introduction 

254. In <Part 1>, the possibility of improving the heat insulation performance of existing houses 

has been examined. In <Part 2>, the energy saving effect by the heat insulation improvement of 

existing houses will be estimated. 

255. The Guideline for Measures to Prevent Global Warming (released in March 2002, 

"Guideline" hereinafter) by the Ministry of Land, Infrastructure and Transport estimates that the 

improvement of the heat insulation performance of new buildings (including housing) will cut down 

the energy consumption by 8.6 million kl (in terms of crude oil). 3.0 million kl of the above amount 

is supposed to be decreased when measures are taken for the newly built houses. However, this value 

does not include the reduction amount to be created by improving the heat insulation of existing 

houses. 

256. Considering the general forecast that the amount of newly built houses will decrease in 

future, it seems to be difficult to achieve the target set in the Guideline by 2010. Therefore the 

importance of improving the energy saving performance by repairing existing houses is growing. 

257. Taking such consideration into account, we compared the energy saving effect on all 

existing houses with the target in the Guideline, by using the performance levels of heat insulation 

improvement and the number of existing houses to be improved as parameters. 

2. Target Values Given in the Guideline for Measures for Preventing Global Warming 

258. The Guideline, before establishing its target values, predicted the reduction amount of 

energy consumption by improving the performance of only newly built houses. This prediction was 

made by the comparison of the estimated values of BAU (Business-As-Usual: when no measures 

taken) case and those of the case when newly built houses would be provided with higher heat 
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insulation performance (when measures∗  taken). The difference in the values was regarded as the 

reduction amount of energy consumption (ca. 3.0 million kl). The detail is shown in Table 2-1. 

3. Test calculation of the reduction effect on the energy consumption by stock renovation 

259. In addition to the measures presented in the Guideline, we calculated the amount of energy 

saving when the measures are taken to improve the heat insulation performance of existing houses. 

For the calculation, the annual number of houses to be improved and the performance levels of heat 

insulation improvements have been assumed, which determined the annual amount of energy 

consumption in 2010. The calculation procedure was as follows: 

(1) Setting the annual energy consumption rates of houses after the Energy Conservation Standards  

 - These rate values have been taken from the Guideline (cf. Table 2-1). 

(2) Setting the number of existing houses including those to be renovated 

1) Setting the number of newly built houses after the Heat Insulation Standards in each year 

 - The Guideline shows the target values of newly built houses to be supplied after the 

Energy Conservation Standards for the years 2000, 2005 and 2010, but not for each year. 

Based on these target values of the Guideline, we assumed the annual number of newly built 

houses to be supplied for the period from 2001 until 2010 (cf. Table 2-2). 

 

Ｔａｂｌｅ 2-1. Target values of annual energy consumption shown in the “Guideline” 
  Type 0 Type A Type B Type C Total 

1 
Annual energy consumption rate 
[in terms of crude oil : 
kl／year・Dwelling Unit] 

0.55 0.42 0.32 0.22 

 

2 
Number of existing houses：BAU 
(Business-As-Usual) 
[1,000 DU] 

36,421 7,568 3,311 0 47,300 

3 
Number of existing 
houses：when taking measures 
[1,000 DU] 

26,015 7,568 8,514 5,203 47,300 

4 

Amount of annual energy 
consumption：BAU 
[in terms of crude oil : 
 kl／year] 

20,032 3,179 1,060 0 24,270 

5 

Amount of annual energy 
consumption：when taking 
measures 
[in terms of crude oil : 
 kl／year] 
 

14,308 3,179 2,724 1,145 21,356 

Amount of the annual energy saving  
（in terms of crude oil : kl／year） 

2,914 

Type 0: Conventional housing with poor heat insulation performance 

Type A: Housing that meets the requirements of Energy Conservation Standards 1980 

Type B: Housing that meets the requirements of Energy Conservation Standards 1992 

Type C: Housing that meets the requirements of Energy Conservation Standards 1999 

                                                      

* Professor, Musashi Institute of Technology, **Iwamura Atelier Co.,Ltd., *** Iwamura Atelier 

Co.,Ltd. 
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 Table 2-2. Number of existing houses in each year and the ratio of the number of houses to be 

supplied per house types according to the Energy Conservation Standards (ECS) 
Ratio of the number of houses per house 

type to be supplied according to ECS 
Fiscal Year 

Number of 
existing 
houses 

(1,000DU) 

Number of 
newly built 

houses* 
(1,000DU） 

Number of 
demolishe
d houses 

(1,000DU） Type 0 Type A Type B Type C 

1998  43,900       

2000   1,213 915 20% 30% 40% 10% 

2005   1,280 915 0% 10% 55% 35% 

2010 
 (when taking 

measures) 
47,300 1,030 915 0% 0% 50% 50% 

2010  
(BAU) 

47,300   60% 30% 10% 0% 

* The target values in “the 8th Five Year Plan for Housing Construction” for the years 2000-2005, and the forecast value of 
the Research Institute of Construction and Economy (47.3 million existing houses in 2010) after 2006. The meshed figures 
represent values indicated in the “Guideline”. 

 
 

2) Calculation of the number of existing houses in each year including those which are renovated 

- The number of renovated existing houses has been added to that of the newly built houses 

per house type according to the Energy Conservation Standards, to have the total number of 

existing houses per house type, assuming that the heat insulation improvement is to be 

executed only to the existing houses of Type 0, and that the ratios of the number of renovated 

houses are set according to the performance levels of improvement of the ECS 1980, 1992 and 

1999. On the basis of these assumptions, we calculated the energy saving effect of the heat 

insulation renovation of existing houses at the end of 2010 (cf. Table 2-3). 

3) Calculation of the energy saving effect  

- The total amount the annual energy consumption of all existing houses in 2010 was 

available by using the results of 1) and 2). Then the amount of energy saving effect has been 

calculated as the difference of annual energy consumption in the case of BAU and in the case 

when measures are taken including the renovation of existing houses. 

260. The above calculation shows that the energy consumption will decrease by ca. 2.75 million 

kl (in terms of crude oil) when 1.0 percent of the existing houses of the conventional type (Type 0) 

would be improved to meet the performance level of Energy Conservation Standard 1980 (cf. 

Table 2-4). 

261. This result is lower than the reduction amount of the Guideline shown in Table 1-1. This is 

due to the difference in the ratio of the number of existing houses per house type according to the 

ECS in 2010, which derives from the computing method applied to the above by summing up the 

numbers of each year. 
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Table 2-3. Number of existing houses in each year per house type according to the Energy 
Conservation Standards 

Number of existing houses per house type according 
to the Energy Conservation Standards [1,000 DU] 

Fiscal 
year 

Number of 
existing 
houses 

[1,000DU] 

Ratio* of the number of 
houses after heat 

insulation improvement 
to the total number of 
existing houses [％] 

(number of renovated 
houses: 1,000DU) 

Type 0 Type A Type B Type C 

1998 43,900  38,632 3,951 1,317 0 
2000  0％（0） 37,351 4,744 2,231 183 
2005  0.5%(231) 32,584 6,554 5,321 1,767 
2010 
(when 
taking 
measures
) 

47,300 1.0%(473) 26,127 8,555 8,208 4,410 

2010 
(BAU) 47,300 0%（0） 36,279 8,266 2,755 0 

＊This is the ratio of the number of houses that were repaired for heat insulation improvement to the number of 

existing houses in that year. The Table here represents the case where the ratio is raised from 0 in 2000 and to 1.0 

percent in 2010. 

 

 

Table 2-4. Total amount of the energy consumption of all existing houses in 2010 

Cases for comparison Type 0 Type A Type B Type C Total 

BAU 19,953 3,471 881 0 24,306 Total amount of 
energy consumption  
[in terms of crude oil: 
1,000 kl] 

When taking 
measures 14,370 3,593 2,626 970 21,560 

Total amount of energy saving [in terms of crude oil: 1,000 kl]  2,746 

 

4. Comparison of the energy saving effect according to the scenarios  

262. Next, we calculated the amount of energy saving effect according to the different 

improvement scenarios, which represent the ratio of the number of existing houses to be renovated 

for heat insulation improvement and the targeted performance level of heat insulation performance.  

(1) Scenario 1: No improvement on existing houses (improvement on newly built houses only) 

 - This is a similar scenario to the Guideline, but the Guideline did not calculate the amount 

of existing houses by summing up the annual amount of housing supply each year. In our test 

calculation, the total amount of energy saving was available using the method shown in the 

previous chapter and the result is 2.41 million kl (in terms of crude oil) (cf. Table 2-5). This 

value is smaller than the result shown in Table 2-4 by 0.33 million kl, which represents the 

amount of energy saving effect when improving the heat insulation performance of the 

conventional stock to the performance level of Energy Conservation Standards 1982.  

 

(2) Scenario 2: Heat insulation improvement to meet the level of Energy Conservation Standards 

1992 and 1999 level, to be executed to 1.0 percent of the total number of existing houses by 

2010 



 

 110 

 - The levels of heat insulation performance for renovation should meet the Energy 

Conservation Standards 1992 and 1999, and 1.0 percent of the total number of existing 

houses is to be repaired by 2010. The resulting amount of energy saving is ca. 3.00 million kl 

(in terms of crude oil) for the level of the Energy Conservation Standards 1992, which means 

the energy saving effect of ca. 0.59 million kl compared to the result of Scenario 1. When the 

performance level of the Energy Conservation Standard 1999 is taken, the resulting amount of 

energy saving is ca. 3.26 million kl and the energy saving effect is ca. 0.85 million kl (cf. 

Table 2-5). 

 

Table 2-5. Comparison of the energy saving effect according to the scenarios of heat 
insulation improvement 

Scenarios for 
comparison 

Number of houses 
repaired for heat 

insulation 
improvement in 

2010 [DU] 

Amount of energy 
consumption  

[in terms of crude 
oil: 

 1,000 kl] 

Amount of energy 
saving [comparison 

with BAU] 

Amount of energy 
saving by heat 

insulation 
improvement 
[compared to 
Scenario 1] 

1 

When taking 
measures only 
for newly built 
houses 

0 21,894 2,413 0 

2 
When 1.0% 
improved as 
Type A  

473,000 21,560 2,747 334(12%) 

3 
When 1.0% 
improved as 
Type B 

473,000 21,303 3,004 590(20%) 

4 
When 1.0% 
improved as 
Type C 

473,000 21,046 3,260 847(26%) 

5 
When 0.5% 
improved as 
Type A  

236,500 21,727 2,580 167(6%) 

6 
When 0.5% 
improved as 
Type B 

236,500 21,598 2,708 295(11%) 

 

(3) Other scenarios: Heat insulation improvement to be executed to 0.5 percent of the total number 

of existing houses by 2010 

 - Finally, the energy saving effects have been also calculated, for the other scenarios of 

heat insulation improvement having the target of 0.5 percent of the total number of existing 

houses to be executed until 2010. The results are significant as shown in Table 2-1. In each 

scenario except 5, the heat insulation improvement of existing houses covers more than ten 

percent of the total amount of energy saving.  
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Figure 2-2. Comparison of the annual energy consumption according to the scenarios of heat 
insulation improvement 
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5. Conclusion and Future Issues 

263. The results of our study show that the continuous heat insulation improvement to the 

existing houses will bring considerable energy saving effect. However, the assumed target amount of 

existing houses to be improved run up to 0.47million DU for 1% and 0.24million DU for 0.5% 

respectively in one year. As the current number of the newly built houses per year is ca.1.2 million 

DU, these values seem to be extremely large. 

264. There has been so far no sufficient study on the actual state of the heat insulation 

improvement of the existing houses both regional-wide and national-wide. Our studies will be 

focused on the microscopic regional researches on such actual state, as well as on setting the 

macroscopic and realistic targets to disseminate the measures for energy saving and better quality of 

life. 
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Table 2-6. Changes in Energy Conservation Standards for Residential Buildings in Japan 
 

A: EC Standards 1980 
 

B: EC Standards 1992  
 

C: EC Standards 1999  
      Standards  
  
 
Items                 I II III IV V VI I II III IV V VI I II III IV V VI 

1. Criterion for 
annual heating 
and cooling 
loads [MJ/yr] 

No announcement No announcement 390 390 460 460 350 290 

2. Criterion for 
heat loss 
coefficient 
[W/m2K] 

3.26 4.19 5.12 5.58 7.91 － 1.74 2.67 3.14 3.95 4.30 6.40 1.6 1.9 2.4 2.7 2.7 2.7 

3. Criterion for 
equivalent 
leakage area 
[cm2/ m2 ] 

Comment on air-tightness in the 
guidelines for design and 
construction (D&C) 

5.0 5.0 － － － － 2.0 2.0 5.0 5.0 5.0 5.0 

4. Criterion for 
solar heat gain 
coefficient in 
summer 

Recommendation of louvers and 
eaves in the guidelines for D&C － － 0.10 0.10 0.10 0.08 0.08 0.08 0.07 0.07 0.07 0.06 

5. Utilization 
of solar heat 
gain in winter 

Described in the guidelines for D&C Described in the guidelines for D&C 
Notification of the method for 
calculating effect of solar heat gain 

6. Preventing 
moisture 
condensation 
in walls 

Described in the guidelines for D&C Described in the guidelines for D&C 
Clarified in the criteria for building 
owners’ judgment (BOJ) 

7. Necessity 
for ventilation 
systems 

No announcement Described in the guidelines for D&C Clarified in the criteria for BOJ 

8. Preventing 
contamination 
by exhaust gas 
out of open 
fire heaters 

No announcement Described in the guidelines for D&C Clarified in the criteria for BOJ 

9. 
Recommenda- 
tion of cross-
ventilation in 
summer 

Described in the guidelines for D&C Described in the guidelines for D&C Clarified in the criteria for BOJ 

10.Map of 
regional 
divisions 

Bounded with prefectures Bounded with prefectures Bounded with municipalities 

*I-VI represent the geo-climatic regional divisions of Japan according to heating degree days D(18,18)
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SUSTAINABLE ACCOMMODATION FOR THE NEW ECONOMY:  
LIKELY IMPACT ON THE FUTURE COMMERCIAL DEVELOPMENT OF LONDON  

Andrew Harrison, Director of Research & Methods, DEGW plc 
Aharrison@degw.com 

Abstract 

266. Sustainable Accommodation for the New Economy 1(SANE) is a two year EC-funded research 
programme considering the combined impact of the new economy on people, process, place and 
technology to identify new ways of accommodating work. Its focus is on the creation of sustainable, 
collaborative workplaces for knowledge workers across Europe, encompassing both virtual and physical 
spaces. 

267. The key operational goal of the project is to develop a unified framework for the design of 
sustainable work places in Europe. This multi-disciplinary framework will generate designs that will allow 
distributed organisations to take full advantage of coming advances in location independent computing and 
ubiquitous networking.  SANE broadens the range of workplace design parameters to include 
consideration of degrees of privacy and relations between physical and virtual spaces. By embracing 
considerations of public and private space the workspace environment model developed locates the office 
environment in the wider context of the sustainable urban development and the regeneration of European 
cities. 

268. London’s population is projected to rise to 8.1 million by 2016 – an increase of around 700,000 
people in 15 years. London’s population is not only growing but its composition, particularly in terms of 
age structure and ethnicity is also changing markedly. It is also estimated that 600,000 new jobs will be 
created in London during the next 15 to 20 years and it envisioned that many of these jobs will be in the 
financial and business services sector where the heart of the London economy is already located. Many of 
these new jobs will need to be housed in new office developments that meet the needs of these rapidly 
changing companies in the financial and business service sectors. 

269. Recent research into the office market in London found that there is unsatisfied demand for both 
large spaces and small, prestigious spaces. These demands are the result of two, apparently contradictory, 
real estate trends that are operating simultaneously in London: decentralisation and agglomeration of 
business functions. Both of these trends are likely to continue. The cost of locating in the central area 
dictates that only high value activities will be retained there. Many organisations will increasingly seek to 
move lower value functions out of the high cost central London area and there may be increase demand for 
relatively small, high quality office space. 

270. The SANE project predicts that as well as the traditional workplace, various other locations in the 
city will increasingly be added to the lexicon of spaces functioning as the work environment. As the key 
                                                      
1  SANE (Sustainable Accommodation for the New Economy) project funded by the European Commission, 

under Framework V („New Ways of Working“, contract nr. IST-2000-25257) with partners from DEGW 
(London), Ove Arup (London’), RHUL (London), Telenor (Oslo), IAT (Stuttgart), Institut Cerda 
(Barcelona) und FAW (Ulm). 
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ingredient is knowledge, and value is added when it is exchanged, work of this sort can take place in any 
public or semi-public space. These spaces, which allow both planned and unplanned casual exchange, are 
central to the functioning of the intelligent city. They might be termed ‘spongy space’ – their key 
characteristic is a fluidity of function. In order to function as this ‘spongy space’, they need to be well 
distributed throughout the city structure. As work is displaced more and more from the traditional 
workplace, so will these spaces make up a higher proportion of the city’s space.  

271. The introduction of a distributed workplace model potentially has both efficiency and 
effectiveness benefits that can work at the level of the individual, the organisation and the City. The 
distributed workplace model suggests that workspace in the future will be broken down into smaller units 
distributed across the city, including both suburban (close to home) and urban (close to clients) space. 
Smaller units of space can more easily be incorporated into the existing city fabric and, when combined 
with new methods of delivering both voice and data communications, these smaller units may be 
accommodated within old or previously obsolete buildings in downtown areas. Opportunities are therefore 
provided for regenerating existing city districts to provide homes for New Economy companies. The re-use 
of buildings in this way also contributes to sustainability in terms of avoiding the construction of new 
buildings and in the maintenance and support of existing communities. 

Key words 

272. agglomeration, decentralisation, efficiency, effectiveness, expression, image, intelligent city, 
intensification, London, occupancy costs, office, regeneration, SANE, ‘spongey space’, tall buildings, user 
demand 

Introduction: City intelligence and the knowledge economy 

273. As the advent of the knowledge economy has changed the context of the global city, so too must 
the requirements for city intelligence evolve with changing parameters. What enabled a city to act 
intelligently historically will not necessarily do so today or in the future2. The traditional city form is 
derived from the surrounding physical context, available technology, and the culture and habits of its 
citizens. The cities that thrived and prospered into the modern age (accidents of politics and war besides) 
were those that best facilitated expansion through trade and expression, and that were able to continually 
adapt to changing economic or socio-cultural circumstances – that is, those that were most ‘intelligent’. 
Intrinsic to this definition of intelligence was urban competition, competition for resources, people and 
trade. 

274. The urban context has changed. The increasing globalisation of trade, culture and politics, as well 
as the new opportunities created by digital communications and information sharing systems, has resulted 
in the radical expansion of cities’ hinterlands. Urban hinterlands now overlap, and in many cases one city 
will be part of another’s hinterland, and vice versa. Under these circumstances, where cities around the 
world form part of a greater dynamic system, collaboration not competition is the key to success.  

275. With the knowledge economy as the new paradigm, the intelligent city will position itself to be a 
key site within this context. The two spatial phenomena identified above (dispersal of activity and 
centralisation of command) are no longer contradictory, but provide the intelligent city with two options. 
These are to capture increasingly dispersed economic operations and talent, or to emerge as a centre of 
power and control. For a city to retain or achieve global status, the latter is the obvious choice. In the past 

                                                      
2  Although ‘city intelligence’ is a relatively newly defined concept, this does not imply that cities were not 

intelligent in the pre-digital age. Rather, the reverse is true, cities that have been successful over the 
centuries, or millennia, have consistently acted ‘intelligently’, by matching resources and demand. 
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this role has been dependent on factors of history and scale, yet although these factors remain relevant, in 
the new context a city will need to meet the specific business requirements of the knowledge economy.  

229. In summary, these are: 

•  Attracting the right People; 

•  Interaction & Communication; 

•  Accessibility, openness and convenience; 

•  Flexibility - functional, financial and physical; and, 

•  Image - Identity / differentiation.3 

230. These business requirements have parallel spatial demands of cities. These are that the city must 
provide for a diversity of accommodation, facilitate a concentration of functions and people through 
intensification, and achieve a distinctive identity through ensuring quality of place. 

231. In the knowledge economy organisations are increasingly flexible, and spatial diversity is 
required to accommodate the work activities across a range of scales. Globalisation and the tendency to 
concentrate on core business while outsourcing non-core functions, as well as the added value and synergy 
created by the exchange of information both formally and informally, is leading to increasing physical 
clustering of communities of interest. These consist of similar organisations of various levels of maturity 
and the secondary functions that service them. 

232. This has increasing implications for the supply of space, with the principle requirement being for 
organisational flexibility through the availability of a range of space types and scales4.  The physical fabric 
of the intelligent city must therefore provide for a range of organisational types and cater for organisations 
at different levels of maturity (size and structural complexity). This requires differentiation of space within 
buildings in terms of space type, as well as from one building to the next. 

233. The changing work culture5 and the increasing autonomy of time and place that characterises the 
activities of the knowledge worker require in addition a range of functional and accessible public to private 
space, a mix of uses within neighbourhoods, and differentiation of area character within the city. Providing 
diversity increases the city’s agility – achieving flexibility in the face of change. 

234. The increasing level of interaction required by workers in the knowledge economy implies that 
competing (and co-operating) knowledge industry organisations will seek a concentration of functions and 
people. Intensification of the city maximises the potential of high value locations, increases the potential 
for activity and interaction, and optimises provision of infrastructure. This not only facilitates the economic 
clustering described above but also allows more effective access to the city’s goods and services. A city 
will thrive on a concentration of activity – mixing uses and optimising spatial density. 

                                                      
3  SANE 2002, (Sustainable Accommodation for the New Economy) 2002 
4  SANE 2002 
5  DEGW’s work in SANE demonstrated that the defining characteristics of the knowledge worker are the 

dual needs for autonomy (of time, place and work process) and interaction. 
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235. As stated previously, the knowledge economy is primarily focussed on people. The quality of 
place, or city identity, will become increasingly important as the increasing mobility of the workforce 
allows a greater focus on quality of life issues. With the extension of the workplace in the knowledge 
economy, so that work potentially takes place anywhere, anytime, cities must achieve differentiation by 
enhancing their quality of place, focussing on their capacity for expression. Previously cities that wished to 
attract business would focus on supporting strategic business goals of efficiency and effectiveness.  

 

Figure 1. Changing Business. Source: DEGW 2002. 
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236. Latterly the measure of expression, in terms of what the city and its places communicate about an 
organisation to its prospective employees and to potential clients, as well as the capacity of the city to 
support lifestyle choices, has been recognised as a further factor. This factor therefore brings a greater 
requirement for the provision of cultural and leisure amenities, including active support for the activities 
that take place within them.  

The Commercial Development of London 

237. Prior to the 1980s commercial development in London took place within broad planning outlines 
but was generally restricted to ad hoc developments within existing streetscapes. Most financial services 
activity was constrained within the ‘Square mile’ because of Bank of England regulations.6 

238. The ‘Big Bang’ 7in the 1980s changed this and banks were free to locate themselves wherever 
they wanted.  This provided opportunities for banks and other financial service organizations to look for 
new space in better buildings in less expensive locations. 

239. The London Docklands Development Corporation was created in 1980 and its mission was the 
regeneration of London’s ailing Dockland areas, with Canary Wharf being their flagship development 
scheme. The Docklands development strategy required a combination of public and private financing with 
the commercial developer paying a proportion of the costs of infrastructure development. In the case of 
Canary Wharf this became problematic with the spiraling costs of the extension of the London 

                                                      
6  The Bank of England required that all clearing banks be located within a 15 minute walk of their building 

in Threadneedle Street. 
7  ‘The Big Bang’ is the common name for the financial deregulation that occurred at this time. 
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Underground’s Jubilee line and the government was forced to inject further capital to ensure the 
completion of the transport links. 

240. The lack of transport infrastructure during the early years of the scheme caused significant 
problems for the developers of Canary Wharf as it deterred many companies from relocating there.  Slower 
take-up of the early phases of development eventually led to the developers losing control of the project 
although they subsequently repurchased the project from the banks responsible for the rising debt Canary 
Wharf had incurred. 

241. By the late 1990s the situation was improving rapidly with many companies being attracted by 
the high quality buildings with large, adaptable floor plates as well as the surrounding area housing an 
increasing range of amenities and public spaces. By 1999, when the Canary Wharf underground station 
opened, Canary Wharf had a working population of 25 000 and the existing buildings were 99% let. 
Canary Wharf was floated on the London Stock Exchange at this time. Since this time major construction 
activity has continued without a break and it is envisioned that when Canary Wharf is completed in 2005 
there will be a working population of 90,000 – 100,000 people. 

242. Regeneration and redevelopment were also key drivers of two other pivotal developments in the 
1980s: Broadgate, located on the site of an unused railway yard near Liverpool Street Station on the City 
Fringe, and Stockley Park, located on an old landfill site by Heathrow airport. Both schemes provided high 
quality buildings built around a series of public spaces and other facilities designed to create a ‘place’, 
rather than the more usual insular business park or city office projects. Both projects were very successful 
and managed to maintain their rental rates and occupancy levels during the economic recession of the 
1990s and have continued to expand to the current day, reinventing parts of London and creating new types 
of building and work space to meet the needs of rapidly changing businesses in a volatile economy. 

243. Redevelopment around London transport interchanges to reduce the dependency on the use of 
cars is a strategic part of the UK’s sustainability agenda. Additional measures to discourage the use of cars 
in and around London have also been introduced in recent years including the reduction in allowed car 
park provision in new commercial developments, prohibitions on further city edge retail developments and 
the introduction of congestion charging in central London earlier this year.  

244. Three major London schemes started during the 1990s reflect the trend for public transport based 
commercial development. These are Paddington Basin, Chiswick Park and Kings Cross. Paddington Basin, 
adjacent to Paddington railway station, is a mixed use development of housing and office space that is 
being marketed as a ‘vibrant new urban quarter’ of London, stressing the 15 minute rail link to Heathrow 
and the wide range of London and long distance rail links available from that location. 

245. Chiswick Park, on the other hand, is located in a suburban location in West London on the site of 
a derelict bus garage. Twelve buildings are located around extensive landscaped areas, a series of lakes and 
shared amenities such as a health club and restaurants. Chiswick Park is marketed as a lifestyle location 
(the web site for Chiswick Park is www.enjoy-work.com) for companies wanting to move to high quality, 
effective buildings in a natural environment. The Parks’ management company run a wide range of social 
and sports events in the Park and the Park intranet is designed to foster a sense of community in the Park’s 
occupants. Only limited parking is available on-site and most of the 7000 occupants arrive using the five 
local main-line and London Underground stations or by bus. 

246. A major redevelopment of the area surrounding Kings Cross station is also underway. A first 
attempt at redevelopment of this area to create a major commercial development to rival Canary Wharf 
failed in the recession in the 1990s. The current scheme aims to create a vibrant mixed-use development 
including both new and old buildings and commercial and cultural facilities as well as a wide range of 
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social, low cost and executive housing. Major infrastructure changes are an integral part of the 
redevelopment with the creation of the new Eurostar terminal and the extension of the Heathrow Express 
to this site. 

247. London will continue to grow in the future and major new commercial developments are being 
planned across London including 10 million sqm in Stratford, the master plan for which includes an 
international railway interchange and an extension to Stratford town centre that will include a full range of 
retail, commercial, leisure, municipal, hotel and residential uses. An additional 790,000 sqm development 
at Ebbsfleet will include 3,200 houses and major commercial facilities as well as recreational and 
community facilities as well as a new international and domestic railway station scheduled for completion 
in 2007. These projects are among those covered by the draft London Plan that is discussed in more detail 
later in this paper. 

Figure 2. The development of London’s commercial functions 1980 to the present day 

 

 

The Current London Property Market 

248. Within London approximately 85% of economic activity is accounted for by companies and 
organisations operating primarily from office space. The ability of London to supply appropriate space to 
these organisations is vital for the economic health of the city and the country as a whole. No accurate 
figures are available for the total quantity of office stock in greater London, however empirical data 
indicate that the greatest concentration of (and demand for) commercial space within London is in the 
central area.  

249. Historically occupancy costs in London have been high compared to other European cities. 
However after converging in the early 1990s London’s occupancy costs rose at a higher rate than those of 
other European cities. If occupancy costs for commercial users of space do rise at a rate higher than other 
European cities, at some point London will cease to be an attractive business centre.8 DEGW’s research, 

                                                      
8  In 2000 commercial rental prices in Madrid, Paris and Frankfurt rose faster than in London according to 

DTZ Research’s European Commercial Property Markets Overview 2001 – this may indicate a change in 
the trend.  
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however, suggests that (with some exceptions as discussed below) this point has not yet been reached and 
that other factors contributing to increased business costs are considered to be of far greater priority, such 
as transport and personnel costs. 

250. Quantifying the level of demand for commercial space in London is problematic, however, the 
fact that London office rents are 50-100% higher than other major European cities, suggests that there is an 
excess of demand over supply. However vacancy rates have risen significantly during the last two to three 
years and it is now estimated that there is at least 1.2 million sqm of vacant space in London, representing 
a vacancy rate of between 5% and 10% depending on the area within London.9 

251. The surplus of space is resulting in increased rental incentives for prospective tenants and 
decreased lease periods from the traditional London 25 year, full repairing lease. The market, at the 
moment, a buyers market with intensive competition to let new speculative properties across London. 

252. Further pressure has been placed on the rental market in London by the so-called ‘grey market’ in 
surplus accommodation. Major space occupiers are willing to sublet surplus space on a short-to-medium 
term at less than they themselves paying simply to reduce the impact of the empty space on the financial 
performance of their company. 

253. While organisations take a wide range of factors into account before making decisions over 
location the impact on the organisation of cost and quality of real estate is a factor.   In a global market 
with intense competition these impacts may be critical. 10 

The London Plan 

254. London’s population reached its peak of 8.6 million in 1939 but by 1983 it had fallen 
significantly to 6.8 million people driven by national policies of decentralisation. However by 2002 
London’s population was estimated to be 7.4 million and it is projected to rise still further to 8.1 million by 
2016 – an increase of around 700,000 people in 15 years. 

255. London’s population is not only growing but its composition, particularly in terms of age 
structure and ethnicity is also changing markedly. The most significant increases are forecast for 15-29 and 
45-59 age groups as people moving to London tend to be young adults such as students or first time 
employees, while those that move out are mostly older workers, retired people and young families. 

256. New arrivals moving to London from overseas will contribute further to the growth in 
population. Nearly one third of Londoners (1.8 million people) are already from black and ethnic 
communities, including mainly white minority groups such as Irish, Cypriots and Turks.11 

257. The Greater London Authority published its draft London Plan in 2002 12setting out an integrated 
social, economic and environmental plan for the future development of London during the next 15-20 
years. Following a period of wide consultation the final London Plan will be published in late 2003. 

                                                      
9  Jones Lang Lasalle website August 2003 
10

  The Space Race: The contribution of property markets to competitiveness of London and Frankfurt. Reading 2000  
11  The draft London Plan, Greater London Authority, London, June 2002 
12  An electronic version of the draft London Plan is available on the GLA website: 

http://www.london.gov.uk/mayor/strategies/sds/draft_london_plan_docs.jsp 
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258. The goal of the London Plan is urban renaissance. As Lord Rogers, the Mayor’s Advisor on 
Architecture and Urbanism and Nicky Gavron, the Mayor’s Cabinet Advisor on Strategic Planning, put it: 

“Urban renaissance is about making the city a place where people want to live, rather than a place from 
which they want to escape. A successful and sustainable city needs to be both beautiful and 
environmentally responsible, both compact and polycentric, with distinctive communities and 
neighbourhoods. But above all, it must be a fair city, respecting and celebrating the diversity of its people. 
Paradoxically, London, amongst the world’s richest cities, has acute disparities of wealth and opportunity. 
Wide areas of inner and East London are the largest concentration of urban deprivation in Western Europe. 
Over 40% of London’s children live in household’s below the official poverty line.”13 
 
259. One of the main aims of the draft London plan is to make the future economic development of 
London proceed in tandem with the physical and social infrastructure improvements necessary to support 
it- improved transport, more affordable homes and workspace, new jobs, better education, training, 
healthcare and social and community services. 

260. It is estimated that 600,000 new jobs will be created in London during the next 15 to 20 years and 
it envisioned that many of these jobs will be in the financial and business services sector where the heart of 
the London economy is already located. Many of these new jobs will need to be housed in new office 
developments that meet the needs of these rapidly changing companies in the financial and business 
service sectors. 

261. The goal of the London Plan is for intensive, sustainable development on brown field sites rather 
than further expanding the size of London by encroaching into the green belt. Development sites should be 
close to existing or planned new public transport links to reduce dependence on cars. 

262. Economic development in London will focus on Central London, town centres and areas in need 
of regeneration, especially East London and the Thames Gateway. East London is viewed as London’s 
gateway to mainland Europe based on the planned Stratford international railway station and easy access to 
the City and Stanstead airports, the Channel Tunnel and the Port of London. An additional 142,000 homes 
and 255,000 jobs are predicted for East London by 2016. 

263. East London growth will mainly result from an expansion of Central London activities outwards 
with most of the employment growth occurring in the City fringe, the Isle of Dogs (Canary Wharf) and 
Stratford. A particular challenge within this area is its cultural and economic diversity, the area contains 
some of London’s most deprived inner city communities, affluent new docklands quarters and London’s 
largest Bangladeshi neighbourhood. 

264. The development and regeneration of East London is supported by a number of development 
consortia and organisations including the Thames Gateway Strategic Partnership that includes 
Government, the Mayor, local authorities in East London, Kent and Essex and the regional development 
agencies. 

265. Intensification and regeneration opportunities have been identified across London. The goal is to 
build on existing infrastructure and building stock to create vibrant new developments and business and 
living communities. Major developments have already started in London Bridge, Kings Cross, and 
Paddington and major developments are also planned for Elephant and Castle and Waterloo in South 
London. 

                                                      
13  Draft London Plan, page ix 
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266. As part of the regeneration process there is increased interest in the conversion of obsolete 
industrial and office buildings into other uses. Many London industrial buildings have already been 
converted into loft apartments and mixed live-work developments . DTZ have estimated that there is also 
currently 200,000 to 300,000 sqm of existing office space that is not suited for effective business use and 
the GLA have calculated that converting unused offices could create 66,000 new homes in the capital. 

Changing Requirements for Business Space in London 

267. Interviews with occupiers and suppliers undertaken by DEGW suggest that irrespective of the 
overall supply and demand situation in London, two forms of demand are not well satisfied within the 
existing market.  On the one hand there is a demand for large spaces, and on the other for small prestigious 
spaces. These two forms of demand operate independently and require different building typologies to 
satisfy them.  

Demand for large blocks of space 

268. The first form of demand, i.e. for large volumes of space, is closely related to current trends in 
business management and organisational structure. Two contradictory trends are operating in the market at 
present and it is unclear which of these trends (if either) will become dominant.14 These two trends are 
decentralisation or agglomeration of functions. 

269. The first of these trends is due to a number of factors that are operating to reduce demand for 
office space in central locations. New and emerging ICT technologies are allowing organisations to 
disperse work that it was previously necessary to concentrate. Intense international competition has 
encouraged organisations to hollow out their structures – so that non-core functions are increasingly out-
sourced, other functions are dispersed to lower-cost locations, and head offices have been trimmed.  

270. The combination of these factors has resulted in a net fall in central London space requirements 
for many organisations, and to a lesser extent in London overall. More importantly the character of demand 
has altered. Many organisations are no longer attempting to concentrate all their administrative functions in 
a single building, so that they no longer require large contiguous spaces. Further advances in enabling ICT, 
wider broadband connectivity, and improved work-sharing tools combined with continued pressure on 
costs will ensure that more organisations will adopt this pattern. 

271. As the Head of Real Estate for a major petrochemicals company stated:  

“Technology and changing work patterns is having a huge impact on the way we do business and 
our real estate strategy. We are now predominantly a virtual organisation, especially in London 
and we do not need to be located together in order to work together……physical presence is 
much less important to doing business than it used to be….. our  demand for space is falling as a 
result of technology and changing work patterns….we are introducing  home working and 
looking at dispersed workplaces such as community work centres…..work patterns are 
‘completely dispersed’ with the city centre presence getting smaller and smaller. Relationships 
are managed through events". 15 

                                                      
14 This research was undertaken before the events of September 11 2001.  It is likely that in the short term at 

least, companies will opt for decentralisation over agglomeration. 
15 London High Rise Study, unpublished interview notes, DEGW,  2002 
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272. When asked about the relevance of tall buildings the same company suggested that the use of tall 
buildings as icons represented a time and period that had passed and are irrelevant to their use of the space 
so they would not pay a premium to occupy a tall or iconic building. The quality of transportation links 
was seen as a much more important location criteria.  

273. The second trend, towards agglomeration, is most notable within the financial services industry 
(FSI) and to a lesser extent in legal practices. Prior to the 1990s demand for contiguous office space over 
25,000m2 was rare, and few buildings could supply space on this scale. However mergers and acquisitions 
in the financial services sector during the 1990s has reduced the number of significant actors and 
dramatically increased their size. In addition, these organisations seem to have been immune to the drivers 
towards decentralisation described above.  

274. At the same time developments such as Broadgate around Liverpool Street represented a 
breakthrough in building scale and typology in the City, providing buildings of between 25,000m2 and 
50,000m2, while buildings at Canary Wharf were breaking through the 100,000m2 point.  The majority of 
these buildings were designed for multiple occupancy, rather than for single users.  

275. In the present market there are a significant number of organisations looking to occupy entire 
buildings of large size. The increasing size of financial services companies has given rise to demand for 
buildings providing contiguous space of between 50,000m2 and 100,000m2 and more limited demand for 
buildings providing more than 100,000m2 of space. Businesses such as HSBC, in the process of moving 
over 5000 people from 11 separate buildings in the City to a single building in Canary Wharf, exemplifies 
this trend, as does the Swiss Re developing a new building in the City.  

276. As a major UK developer stated: 

“Decentralization is not the threat it used to be. Human nature dictates that people are co-
located…..the IT industry seems to follow this pattern more than any other, or at least on par 
with merchant bankers. The economics of agglomeration is stronger now than ever……There is a 
business need for people contact …….organisations want to be part of a vibrant, mixed use 
community.” 16 

277. These occupiers are looking for large floor-plates, allowing them to locate whole divisions, 
functional units and teams on a single floor. Despite advances in ICT there has been no change in the trend 
towards larger and larger dealing floors, to over 5000m2. Despite this growth in demand over the entire 
City only 26 commercial office buildings offer floor-plates of over 2500m217. 

278. Both the above trends are likely to continue. The cost of locating in the central area dictates that 
only high value activities will be retained there. Many organisations will increasingly seek to move lower 
value functions out of the high cost central London area (it should be recognised that property costs are 
only one factor contributing to high London location costs). This may increase demand for relatively small, 
high quality office space. 

279. In the Financial Services Sector the countervailing trend is one of consolidating high value 
activities in single buildings in the central London area. Extrapolating this trend forward suggests that there 
will be increasing demand from a small number of organisations for larger and larger office spaces. There 
are obvious limits to how far this trend can continue. European and UK Competitions Policy will prevent 

                                                      
16  London High Rise Study, unpublished interview notes, DEGW, 2002 
17  Jones Lang LaSalle, 2000 
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further consolidation in financial services at some point. In addition the agglomeration benefits of co-
locating workers can only extend up to a certain scale. 

280. There does seem to be a genuine demand for large buildings in the central London area. The scale 
of this demand is difficult to assess, however failure to provide suitable accommodation for these 
organisations could have significant repercussions for London’s position as a Europe’s pre-eminent 
financial centre. London remains the first choice in Europe for major financial services businesses, but the 
imperative towards co-locating staff into a single office space seems equally strong. Interviews with 
financial services businesses suggest that while a lack of suitable space is unlikely to drive established 
British institutions out of London, non-British companies are likely to be more willing to relocate.  

Demand for prestigious space 

281. The demand for small prestigious spaces can be satisfied by a variety of building types; historic, 
modern, etc. However given the constraints of the central London environment this demand is most 
efficiently satisfied by tall buildings.  Two tall buildings in the City exemplify the space demand for small 
prestigious spaces, Tower 42 and Citypoint. Both buildings were initially occupied by single organisations, 
such as NatWest at Tower 42.  Changing demand for space from the original occupiers has resulted in the 
buildings being re-let to multiple occupants, each taking a relatively small proportion of the space. 
Buildings such as these cater to a distinct segment of demand, typically from large organisations with the 
need for only a minimal presence in London. This may be due to the lack of maturity of their business in 
the region (such as an international business establishing a presence), or as a result of the industry sector 
requiring a London presence for only a very narrow range of functions.  

282. Demand for space of this sort is relatively price inelastic, as the total cost of London occupancy 
represents only a tiny fraction of the organisation’s overall property cost base. These organisations are 
prepared to pay a relative premium for high impact locations that convey an appropriate sense of presence.  
It may be far more important for a relatively small recent entrant to the City’s financial services markets to 
have a highly visible location in the City than for more established players. High buildings confer status 
and visibility to these organisations and offer economies of scale – receptions shared among multiple 
tenants may achieve a degree of opulence individual organisations would be reluctant to afford. 

283. Rental levels indicate that it is in particular the top floors of high buildings that are sought after. 
Occupiers are prepared to pay significant premiums to occupy top floors, with rents up to 50% higher than 
at the base. However it is only the uppermost floors that generate this premium, perhaps 5-10% of the total 
space let in any building. Since the nature of this demand is for small quantities of space, and the 
preference is for clearly identifiable part of a floor (whole, half, quarter) this demand is best catered for by 
tall thin buildings with floor-plate sizes typically under 1000m2. 

284. The economics of demand and supply and the characteristics of the building typology, indicate 
that these will emerge within or around existing high building clusters, most notably that in the eastern 
sector of the City. Rents are sufficiently high here to justify the investment (this is discussed in more detail 
below). The demand for ‘presence’ dictates the location, which should be identifiable with the City. The 
small building floor-plate allows insertion into the existing city fabric, minimising problems of site 
assembly, which is a key problem for developers. 

285. Given the problems of negotiating pre-lets with multiple occupants these buildings are likely to 
be built as speculative developments, if they are to be built at all. However they are relatively risky 
propositions to build and may be difficult to finance. Following the property market crash of the early 
1990s, the investment community would only be likely to lend for developments in locations of proven 
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potential.  Strong demand for ‘pre-let’ buildings in these locations is likely to squeeze out speculative 
developments on all but the most constrained sites. 

Sustainable Accommodation for the New Economy (SANE) 

286. The implication of these new requirements and new working patterns was explored in detail 
during the SANE project. SANE is a two year research project partially funded by the European 
Commission that is considering the combined impact of these changing factors on people, process, place 
and technology with the intention of identifying new ways of accommodating work. 

287. Its focus is on the creation of sustainable, collaborative workplaces for knowledge workers across 
Europe, encompassing both virtual and physical spaces. Its findings are be relevant to a wider global 
audience and will impact the built environment at all scales - from home, to office, to city. SANE will 
accelerate the transition from a location centric to a location independent approach to work. 

288. The overall goal of SANE is to contribute to sustainable European economic development, while 
at the same time increasing productivity in the workplace and improving the quality of life for European 
citizens. Work in the new economy involves more challenges and possibilities than ever before: new 
technologies enable greater mobility; divisions between work and home life are shifting; business is 
undergoing fundamental change in delivery and production methods. Together these factors are creating 
new possibilities for the way we work and fresh opportunities for those creating working environments. 

The SANE Space Environment Model: a New Distributed Workplace Model 

289. The distributed workplace model developed by DEGW assumes radical changes in both the 
supply and demand sides of the building procurement model. In the supply side of the equation developers 
will increasingly realise that increased profits will result from thinking of buildings more in terms of the 
opportunity to deliver high value added services on a global basis to a customer base rather than as a 
simple passive investment vehicle. 

290. From the users’ perspective there is increasing interest in the provision of global solutions that 
provide flexibility and break down the old barriers between real estate provisions, building operation and 
the provision of business services. For global organisations it is also becoming more important to reduce 
the number of providers of work environments to maximise the economies of scale they can achieve. 

Figure 3. The Changing Role of Real Estate 
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291. The distributed workplace model also tries to incorporate the increasing congruence between 
physical and virtual work environments, acknowledging the impact that information and communications 
technologies are having on the work process of most individuals and organisations. 

292. The organizational or social role that buildings are playing in many organisations is also 
changing. Historically buildings have often provided a way of demonstrating organisational wealth, power 
and stability. The solid 19th century bank and insurance headquarters buildings in the UK and the 20th 
century drive for taller and taller office buildings, often in the absence of a sound financial or real estate 
case for them, are both demonstrations of this. 

293. With distributed workforces only accessing buildings periodically the role of buildings is shifting 
dramatically. Work can take place anywhere so why should some one come to the office? The office is 
seen as an opportunity to express the culture and reinforce the values and beliefs of an organisation. The 
physical work environment and the opportunities it provides for interaction and collaboration aid 
knowledge transfer and communication and will form the infrastructure for learning organisations. 

294. The model also examines the continuum between public and private space and produce novel 
solutions to their integration into work places. The physical workplace is divided into three conceptual 
categories according to the degree of privacy and accessibility they offer. The three categories of place 
used in the model are “public”, “privileged” and “private”. 

295. Each of these ‘places’ is composed of a number of different types of work settings, the relative 
proportion of each forming the character of the space. Public space is predominately suited for informal 
interaction and touchdown working for relatively short periods of time. Privileged space supports 
collaborative project team and meeting spaces as well as providing space for concentrated individual work. 
Private space also contains both individual and collaborative work settings but with a greater emphasis on 
privacy and confidentiality, with defined space boundaries and security. 

Figure 4. SANE Space Environment Model 
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70. Each of the physical work environments has a parallel virtual environment that shares some of 
the same characteristics. The virtual equivalent of the public workplace is the internet where access is 
open to all and behaviour is relatively ‘unmanaged’. 

297. The equivalents of the privileged workplace are extranets where communities of interest use the 
internet to communicate and as an information resource. There are generally restrictions to entry into a 
knowledge community (such as registration or membership by invitation only) and membership has 
obligations and responsibilities attached, perhaps in terms of contributing material or communicating with 
other members. 

298. The virtual equivalents of the private workplace are intranets, the private knowledge systems 
belonging to an individual organisation that contain the organisation’s intellectual property. Access to the 
Intranet is restricted to members of the organisation and the value of the organisation is related to the 
contents of this virtual space – the customer databases, the descriptions of processes and project histories. 

299. When designing accommodation strategies organisations will increasingly need to consider how 
the virtual work environments will support distributed physical environments and how the virtual 
environments can contribute to the development of organisational culture and a sense of community when 
the staff spend little or no time in ‘owned’ facilities. 

300. An organisation could choose to locate the Public, Privileged and Private workplaces within a 
single building and location. In many ways the rich mix of work settings provided in New Ways of 
Working implementations could be said to already do this. In the diagram below this type of combined 
work environment is referred to as ‘Office is the City’. All workspace is owned by the organisation and is 
occupied solely by then. Zoning within the building is often used to reinforce culture and community and 
urban metaphors such as ‘neighbourhood’, ‘village’ and ‘street’ may be used to describe these zones. 

Figure 5. Property Strategies for Dispersed Organisations 
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301. As the level of remote working increases in an organisation it may not be desirable to house all 
types of workplace in the same location. Distributing workplaces around the city may allow staff to reduce 
the amount of commuting they need to do and allow the organisation to start using the attributes of the city 
to reinforce organisational culture and community. For example an organisation that wants to be thought of 
as innovative and trendy could choose to locate drop-in work centres in downtown retail/ leisure area such 
as Soho in London or Chelsea in New York while the bulk of their workplace could be in more traditional 
business locations. In the diagram above this property strategy is described as ‘dispersed.’ 

302. As discussed previously organisations are increasingly incorporating semi-public spaces such as 
hotels, serviced office centres, airport lounges and cafes into their work environments.  It is possible that 
this trend will continue to the point where the only spaces actually owned by the organisation are the 
Private Workplaces including such things as Headquarters Buildings, Training and IT Centres. All other 
space could be provided by outside organisations on a flexible, ‘as used’ basis as well as many of the 
business support services.  This type of real-estate strategy is described as ‘figurehead’ in the property 
strategy diagram above. 

303. If this move away from owned organisational space is taken to its extreme it is possible to 
envisage a completely virtual organisation where virtual work environments are used to house the 
organisation’s knowledge and information resources and all physical work takes place in either 
individually owned space (for example, staff working at home) or in shared work environments booked on 
an ‘as-needed’ basis.  In the diagram above this is described as ‘City is the Office.’ If this strategy is 
adopted by an organisation issues relatively to training and knowledge transfer, use of ICT to support the 
work process, management of distributed work teams and informal interaction and team building will need 
to be carefully thought through. 

304. The Space Environment Model is a conceptual framework that can be used to implement a 
distributed workplace strategy for an organisation. This strategy could incorporate: 

•  Working from home 

•  Working in owned workplaces  

•  Working in a shared workplaces  

•  Working while travelling 

305. From this model a set of diagnostic tools and a process can be developed that will assist 
organisations in developing and implementing a distributed workplace strategy, down to the level of 
workplace design and management. The process can also help organisations identify potential workplace 
partners for the provision of both space and services. 

306. The questions that the space environment model, tools and processes should help an organisation 
to answer include the following: 

•  Should the organisation consider the implementation of distributed workplace strategy? 

•  Is a particular location suitable for distributed working? 

•  What form should distributed working take in this location? 
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•  Where should these distributed components be located? 

•  What size should these components be? 

•  What types of buildings would be suitable for these components? 

•  How could these components be procured? 

•  What types of work settings would support our work processes? 

•  How do we assess whether the distributed strategy is successful? 

•  What technologies would be required to support this distributed workplace strategy? 

•  What services would be required to support this distributed workplace strategy? 

The Implementation of a Distributed Workplace Strategy 

307. The Space Environment Model can be applied in many different ways to meet the needs of a 
specific organisation. One of the key purposes of the set of diagnostic tools being developed to support the 
Space Environment Model is to help organisations develop appropriate solutions to meet the requirements 
of their business process and the needs of their employees. 

308. However to further develop the model and evaluate the implications of the model on the design 
and management of the workplace it is necessary to develop some generic real estate components that 
together could form the elements of a distributed strategy for organisations of various sizes, appropriate for 
a range of countries and market sectors. 

309. These generic components can be described in terms of whether they are public or private, in 
terms of shared access by other individuals or other organisations, and whether they are localised, close to 
the homes of the people using the components, or centralised, close to commercial or city centres. 

310. The four generic real estate components have been identified as: 

•  Personal Centre  

•  Project Centre  

•  Corporate Centre  

•  Operations Centre 
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Figure 6. Generic Real Estate Components for the Distributed Workplace 
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311. The Personal Centre, or home office, may be the primary work location for some people 
working as freelancers or in roles that can be entirely undertaken from home using technology (e.g. 
distributed call centre employees). For the majority of knowledge workers, however, home will be a 
secondary work location that is used for individual concentrated working or to carry out routine tasks that 
do not require the physical involvement of other people for their completion (e.g. dealing with emails, 
expenses, standard reports). 

312. Working from home for part of the week may provide individuals with significant work life 
benefits in terms of avoiding long commutes or flexibility in dealing with family or other responsibilities. 

313. For some people working at home is not appropriate either because of technology limitations, 
family or other distractions or because the size of the home is not sufficiently large to allow the setting up 
of an effective home work environment. Project centres, located in suburban and other areas near where 
the employees live, for example as part of neighbourhood shopping and commercial centres, will still allow 
individuals to achieve many of the same work life benefits (such as reduced commuting time).  

314. These centres could be shared by a number of organisations or they could be completely open to 
the public. As well as providing a location for individuals wanting to work near home these centres could 
also be used to provide longer-term project spaces for teams collaborating on a specific project. These 
teams could also be from different parts of a single organisation or people from a number of different 
organisations could form them. 

315. A wider range of work settings and services will be provided in the Corporate Centres which 
are likely to be housed in more expensive space in central business districts close to where the 
organisations’ clients are likely to be located. The Corporate Centres will also contain both individual work 
settings that can be used by ‘drop in’ visitors as well as longer term project space. In addition the 
Corporate Centres may also contain a wider mix of meeting and other client facilities such as presentation 
rooms and private dining facilities.  

316. It will also be possible for Corporate Centres to be shared by a number of organisations with 
project and client areas being branded for specific events or projects if appropriate. 

317. The Operations Centre will primarily house business functions that are not directly client 
facing. These are likely to be located in less expensive space outside the central business district and may 
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include functions such as Finance, Human Resources, Information Technology and Training. The 
Operations Centres may also house representatives of the service partners who will be supporting the 
Project and Corporate Centre networks. The populations of the Operations Centres are likely to be more 
resident and predictable than in the other types of Centres. While there may be relatively low external 
mobility there may be high internal mobility, requiring a rich mix of work settings to support the work 
processes being undertaken, including call centre space to provide administrative and service support to 
users of the other Centres. 

318. It is also likely that the Operations Centres will continue to be leased or owned by individual 
organisations rather than shared by a number of organisations. This is because of the more stable 
populations in the Operations Centres, the nature of the work being undertaken there and the lower real 
estate costs in the more fringe locations where these are likely to be located. 

The Benefits of a Distributed Workplace Model 

319. The introduction of a distributed workplace model potentially has both efficiency and 
effectiveness benefits that can work at the level of the individual, the organisation and the City. 

320. The distributed workplace model suggests that workspace in the future will be broken down into 
smaller units distributed across the city, including both suburban (close to home) and urban (close to 
clients) space.  

321. Smaller units of space can more easily be incorporated into the existing city fabric and, when 
combined with new methods of delivering both voice and data communications, these smaller units may be 
accommodated within old or previously obsolete buildings in downtown areas. Opportunities are therefore 
provided for regenerating existing city districts to provide homes for New Economy companies. An 
example of this is the re-use of obsolete office buildings in Wall Street, New York (Silicon Alley) that 
have been wired up for high bandwidth communications and now act as incubator space for dot com 
companies who occupy the space on a ‘space for equity’ basis.  

322. The re-use of buildings contributes to sustainability in terms of avoiding the construction of new 
buildings (materials and energy) and in the maintenance and support of existing communities. 

323. Remote working, whether at home or at neighbourhood work centres (café/ club type space) aids 
sustainability by improving the quality of life for individuals (reduced commuting time) and by the 
reduction of energy consumption. 

324. The increased use of shared space has economic implications for the organisations concerned. 
Buying space on an ‘as needed’ basis rather than by committing to long term leases allows organisations to 
move from a fixed cost structure to a more variable one, freeing up capital to be invested in developing the 
business rather than just housing the existing business. 

325. As well as providing re-use and regeneration opportunities across the whole city, a distributed 
work strategy also offers opportunities to specific cultural and historic facilities and areas that can attract 
organisations who want to use these cultural facilities to reinforce their organisational culture in the 
absence of their own buildings. Museums, historic castles, art galleries, universities and even Department 
Stores could all earn extra revenue from providing café or club type services office centres. 

326. At the level of the individual, distributed working allows more control over the use of time, with 
reduced commuting and an ability to match the work environment to the tasks required: to use visits to the 
office to meet with colleagues and work with project teams and use a range of other locations for 
concentrated individual work, away from interruptions and distractions. 
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327. Sharing workspace with other organisations also provides opportunities for interaction with 
people from other professions that may lead to the development of new business ideas or projects as well 
as opportunities for career development and networking. 

Figure 7. Summary of Benefits of the Distributed Workplace 

Benefits of the distributed workplace

• At the level of the individual

– Blending living, working, moving
– Optimising use of time

• At the level of the organization

– Liberating capital
– Freeing assets
– Global networking
– Innovation catalyst

• At the level of the city
– Sustainability
– Use of traditional/ cultural  places as work locations
– Reinventing the city

 

328. The implementation of a distributed working strategy will require careful planning involving all 
areas of the business. Critical issues to be considered include: 

•  Costs and benefits of implementing the strategy (real estate savings, investment costs in IT and 
provision of business services)  

•  Risks to business delivery 

•  HR policies on remote working 

•  Provision of training  

•  Corporate branding 

•  Maintenance of community and culture 

•  Knowledge management 

•  Management of teams and individuals  

•  Confidentiality  

•  Client perceptions 

•  Provision of business services 
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Figure 8. Implementing a Distributed Workplace Strategy 
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329. The implementation of a distributed workplace solution will require the active participation of a 
multi-disciplinary team from both within the organisation as well as external consultants. The exact 
composition of the team will depend on factors such as the skills within each organisation, time scales, size 
and complexity of project and resource availability. 

The Risks of a Distributed Workplace Model 

330. The implementation of a distributed workplace strategy is not without its risks and these need to 
be considered carefully during the planning and implementation process. 

− Will distributed working provide individual workers with more control over their time and 
flexibility to balance work life issues or will it increase pressure to perform and result in 
people working longer days with the time saved on commuting being used for additional 
work activities?  

− Will organisations be able to maintain their organisational culture in work environments that 
are shared with people from other companies when the buildings and artefacts in the building 
will not be able to reflect each individual organisation? 

− Will organisations be able to manage a workforce that is distributed across a number of 
locations, where there are fewer fixed locations or spaces to use as permanent ‘anchor’ sites 
where managers can meet with staff and review progress? 

− Will the use of shared workplaces have a detrimental impact on the brands of the companies 
using the space? If there is no physical representation of the brand in the workplace will that 
affect brand recognition or change brand perceptions for customers? 

− Will shared workplaces create serious security risks for organisations by potentially allowing 
competitors to share the same workplaces?  

− Will shared work environments create problems for users because of the lack of ‘owned’ 
work space and the fact that the people in the surrounding area are likely to vary form day to 
day, and may not even be from the same organisation? 

− Will the creation of shared workplaces result in the creation of generic workplaces with no 
character, the lowest common denominator that is economic for the workplace provider to 
create? 
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− Will the application of the SANE model have the predicted sustainability benefits resulting 
from the increased utilisation of the shared work environments (reducing the need to 
construct additional facilities) and the regeneration of urban districts or is it likely to have 
unintended rebound effects resulting from increased mobility and the provision of multiple 
workplaces for each worker? 

331. Each of these risks must be considered by organisations implementing a distributed workplace 
strategy and a plan developed to avoid the risks or minimise their potential impact. Central to this plan 
should be a consideration of workplace change management issues. How can the organisation migrate the 
work processes and user expectations about the workplace from where there are today to where they need 
to be to gain the most advantage, at both the level of the individual and the organisation, from the 
implementation of a distributed workplace strategy.  

332. The virtual workplace also has a critical role to play in the successful implementation of a 
distributed workplace strategy. The use of public, privileged and private virtual spaces can act as the ‘glue’ 
for a distributed organisation, providing information about the organisation to its member and facilitating 
communications and knowledge sharing between its members wherever they are physically located. 

Summary: The City as Workplace in The Knowledge Economy 

333. As well as the traditional workplace, various other locations in the city will increasingly be added 
to the lexicon of spaces functioning as the work environment. As the key ingredient is knowledge, and 
value is added when it is exchanged, work of this sort can take place in any public or semi-public space. 
The coffee shop, museum or children’s playground18 become sites where working people are able to meet 
or make contacts, and exchange ideas and information. The ostensible reason for a visit to these sites, a cup 
of coffee, an exhibition, or supervising one’s children at play, becomes secondary or parallel to the 
production of work.  

334. These spaces, which allow both planned and unplanned casual exchange, are central to the 
functioning of the intelligent city. They might be termed ‘spongy space’ – their key characteristic is a 
fluidity of function. In order to function as this ‘spongy space’, they need to be well distributed throughout 
the city structure. As work is displaced more and more from the traditional workplace, so will these spaces 
make up a higher proportion of the city’s space. So, too, will more and more of the traditional office tasks 
need to be offered in this space, from the basic download, printing and communications facilities already 
on offer on the high street, to administrative support and conference facilitation.  

335. These tasks require that buildings and the spaces they contain become more adaptable, capable of 
changing function seamlessly in certain instances. This will require a more flexible approach to design of 
spaces. The old architectural adage of ‘Form Follows Function’ has no place in a world where that function 
is undefined or continually changing. Our lives, and in particular our working lives, are organised more 
around the processes of exchange and interaction, than around particular discrete functions.  

336. Buildings need to be able to facilitate a change of use, where use is defined, but also to function 
under circumstances where no use is predefined. In these instances, the building would incorporate certain 
key infrastructure, with the spatial function being determined on a weekly, daily or hourly basis. Design of 
these environments should begin to focus on facilitating social processes, rather than work or non-work 

                                                      
18  In Cambridge Massachusetts, for example, with a high number of start-ups in the bio-tech or dotcom 

sector, founders (who tend to be of an age where they may have young children) are just as likely to meet 
up in the playground supervising their kids as anywhere else – from a conversation with Bill Mitchell, 
Dean of the Faculty of Architecture, Massachusetts Institute of Technology. 
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functions, while at the same time remaining flexible and adaptable enough to be used for a wide variety of 
different functions.  

337. In summary the implications of the increased prevalence of distributed working for London and 
other cities are clear. New commercial developments are increasingly likely to involve: 

− mixed use buildings and places, blending living, learning and working in new ways 

− new real estate partnerships between end user organizations and new workplace providers 
such as hotels, universities and airlines 

− buildings that are able to accommodate many tenants taking relatively small amounts of 
space with increasing amounts of shared facilities 

− intensification of space use in buildings – organizations sharing space, and increasingly 
utilising semi-public and privileged space 

− premium placed on ‘high expression’ spaces , perhaps in iconic tall buildings or associated 
with cultural or historic entities or in created new ‘places’ 

− use of brown field sites to meet future growth needs rather than outward expansion on green 
field sites – creating new ‘places’ or reinventing old ones. 

338. From the end user’s perspective the sustainability considerations will increasingly be an integral 
part of the development of a distributed workplace strategy. When used alongside, or better, integrated 
with, more traditional measures of workplace effectiveness, the implementation of distributed workplace 
strategies can lead to a truly productive and sustainable workplace and organization. Too much focus on 
short-term effectiveness at the expense of sustainability will mean there is no future for the organization, 
long term. Too little focus on effectiveness will also, in the end, be unsustainable. The two must be 
considered in tandem.  
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1. Introduction 

339. This discussion paper illustrates an experimental project of infill base phased refurbishment for 
partially vacant small and medium size buildings in downtown are in Japanese mega-cities. The 
methodology developed by the experimental projects is based on the idea to define infill as movable 
property. The methodology is composed of those for demountable and movable infill system as well as 
those for attracting investment to refurbishment by which the investment is independent from financial 
difficulty of building owners. The paper also presents potential policy design to facilitate refurbishment 
using the developed methodology.   

2. Contexts in Japan 

2.1 Demographic condition of building stock 

340. In Japan there exit about 7.88 billion m2 building stock in 2001 while total annual new built floor 
are some 0.17 to 0.2 billion m2 for the last five years. The ratio between the quantity of building stock and 
that of flow indicates that ever changing and emerging requirement to built environment need to be 
adapted mainly by refurbishment of existing building rather than by new build. Therefore, the serious need 
to establish the methodology to adapt existing building stock to current requirements is inflating the 
potential significance in Japan. 
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Figure 1. Ratio between exiting buildings and new built buildings in Japan (Source; Fixed property tax 
statistics, building permit statistics) 
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2.2 ‘Conversion’ and regulatory framework 

341. ‘Conversion’, where a building is refurbished with the change of its use, could be one of possible 
methodology to adapt the building to current requirement. Certainly for the last three years Japanese 
construction related industry is increasing its enthusiastic concern to ‘conversion’ as a seed of new market. 
However, current regulatory and policy framework in Japan have the following difference compared with 
those in European and North American countries. 

342. First, in most of OECD member countries in Europe and North America, there exist intensive 
planning control to prevent chaotic expansion of urbanized area as well as to conserve historical context of 
exiting urban districts. Consequently, investors to buildings have limited alternatively. They are ‘obliged’ 
to concentrate their investment on existing buildings located in existing urban district. It is allowed the 
initial cost of refurbishment is reached to the level of cost for new build provided that the investment could 
be recovered within certain duration of time. Contrarily in Japan, investors have wider range of alternatives 
including new construction of buildings in suburban area as well as central area. Consequently, initial cost 
of refurbishment needs to be considerably cheaper than the level of cost for new construction. 

343. Second, the cost of demolition of building including the cost by downgrading of social reputation 
by demolition of historical building, the cost for disposing and recycling of demolished wastes, and the 
cost to compensate other indirect social cost by demolition seems to be relatively lower in Japan than in 
European countries. Consequently, cost balancing in Japanese refurbishment project need to be based on 
pure initial cost determined by simple market mechanism. 

344. Third, long years’ experience on works to existing buildings in European and North American 
countries has formulated the pragmatic criteria to judge the compliance of refurbished building to current 
building regulations. In many of those countries, even the works to existing buildings with lower 
performance than required regulatory level to new construction are often acceptable in building/planning 
control if the consequence of refurbishment would bring considerable improvement in the performance. 
Contrarily in Japan, required regulatory level to works to existing buildings is defined by those to new 
build, simply because Japanese market has been dominated by new build. Accordingly, stakeholders of 
refurbishment need to pay heavy cost for compliance to current building regulation, or technical difficulty 
of compliance to current regulation give incentives to leave those exiting buildings un-renovated. The 
situation can be termed as ‘in-compliance trap’. 
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2.3 Scattered vacancy in declining areas 

345. In downtown area in Tokyo, Osaka and other mega-cities in Japan, small and medium size 
buildings for offices for rent are now losing tenancy because of reduction of demand and increase of new 
supply by recently completed large size urban renewal projects. Though those areas have historically 
significance with mix used compact neihbourhood, small and medium size buildings for offices are getting 
vacant. In some area, rent for flat is considerably higher than the rent for office, thus, many groups 
standing on suppliers’ side believe and expect conversion from office to flat has economic feasibility like 
the examples in European cities where whole buildings are dramatically refurbished. Certainly, several 
successful examples of ‘from offices to rent’ are emerging in Japan. However, most of small and medium 
size buildings have multiple tenancies rather than single tenancy. Consequently, there are unexpectedly 
small numbers of buildings with full vacancy. Rather, there are quite a few building with partial vacancy 
where some floors are occupied while the others are vacant. In another word, in declining area in 
downtown Tokyo, Osaka etc., scattered vacancy like worm-eaten shape are now inflating. Therefore, there 
is a need to create the methodology to regenerate partially vacant building by phased re-fitting of infill as is 
illustrated in Figure 2.   

Figure 2. Refurbishment of whole building versus partial building 

 

 

2.4 Difficulty to raise budget for refurbishment by building’s owners 

346. Many of owners of small and medium size buildings for rent that are now losing tenants has 
raised budget to construct the buildings by loans from banking facilities, which are often not yet be paid 
back. In addition, the owners who are running their business offer those buildings as fixed property 
mortgage to banking facilities to raise budget to maintain cash flows. Moreover, the values of buildings as 
mortgage are declining because of Japanese economic situation. Eventually, even in the case that new 
investment to refurbish building as a whole or partially has a prospect to attract new tenancy, most of 
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banking facilities are reluctant to add investment to owners of building. Therefore, there is a need to create 
the methodology to attract investment that is independent with financial difficulty of building owners.  

3. Key Concept for Solution - Infill as Movable Property 

347. Respecting on Japanese contexts, there is a need to develop the following methodologies. 

•  The methodology to regenerate partially vacant building by phased re-fitting of infill by which 
inefficiency and inconsistency by fragmented refurbishment works are mitigated  

•  The methodology to attract investment to refurbishment by which the investment is independent 
from financial difficulty of building owners  

348. These methodologies, the methodology of building’s physical composition and that of financial 
arrangement, are required to act as integrated methodology. 

349. The idea to define and treat infill of building as movable property, as it is illustrated by the 
diagram shown in Figure 3, can be the key idea for the integrated methodology. In the diagram, a building 
is separated into two parts; skeleton and infill. Skeleton can be termed as base building and includes 
structure, fabric and building services for common use such as lift, stair case, vertical pipe and wires, 
equipments for energy and water supply to whole buildings etc. Infill can be termed as fit-out and includes 
all installation and finishing to each spatial department of interior. 

Figure 3. Infill as movable property could be the device to generate independent cash flow that is nothing to 
do with stakeholders to existing skeleton 
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350. Why business model shown in Figure 3 could be the key idea for the integrated methodology?  

351. First, attachable and detachable nature of infill as movable property has potential advantage to 
create the innovative method to enable quick installation and removable of infill like furniture. The method 
could be the seed for solution against probable inefficiency and inconsistency by spatially and temporally 
fragmented refurbishment works. 

352. Second, more importantly, if skeleton and infill can be completely separated by refurbishment, 
probable complicated financial and legal relationship with various stakeholders around building’s owner 
can be enclosed within the scope skeleton. In another word, the separation of skeleton and infill could 
make infill free from entangled relationship around building’s owner. In order to give legally independent 
status to infill, it is required to clarify the interpretation of the domestic civil law in Japan; Japanese Civil 
Law article 242 prescribe that any attachment of fixed property that owes fundamental function of the 
fixed property should be treated as combined property belong to the fixed property, even in the case the 
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attachment was bought or invested by different stakeholders with those related with the fixed property. 
Thus, in the framework of Japanese domestic law, in case that an infill within a skeleton is treated as fixed 
property, the infill would be treated as attached property to the skeleton. Definition of infill as movable 
property can be alternative solution; If infill could be treated as movable property, infill can be the 
interdependent device to generate exclusive cash flow by getting revenue for providing ‘services’ 
embodied with the infill space. ‘Services’ here means convenience, comfort, security and various benefits 
embodied with function and performance of buildings. Eventually, the provider of services of infill can be 
termed as service provider as it is shown in Figure 4.  

 

Figure 4. Idea of service provider 
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353. By defining infill as movable property used for generating services, cash flow generated can be 
understood as the output of independent project to provide customers services of infill. Thus, the diagram 
in Figure 3 and Figure 4 indicates new business model; the model is expected to attract investment through 
project based finance scheme where magnitude of expectancy and risk of generating cash flow by 
providing service of infill is main concern by various investors. 

4. Requirements to Define Infill as Movable Property 

354. Definition of infill as a movable property could be the key idea to establish integrated 
methodologies to enhance refurbishment in Japanese contexts by breaking through physical and financial 
constrains. Then the following question is emerged; Is it legally and technically feasible to define infill as 
movable property? 

355. Fortunately the author got the government research fund from FY2001 to FY2003 to implement 
feasibility of the definition and the new business model. The title of subsidized project is ‘Morphological 
technology development toward redefinition of improved urban amenity’. The project is required to be, 
and is actually to be, implemented by academics - industry joined consortium. Key items to being 
investigated are; 

•  Identification of legal requirements to treat infill as movable property  

•  Demountable and adaptable infill system as movable independent property 
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356. The first and second item above give answers to the question on feasibility of the definition of 
infill as movable property.  

4.1 Legal requirements for movable property 

357. The author collaborated with barrister to analyze legal case precedents on legal debates and 
conflicts relating to the independence of infill from skeleton. Though the final conclusion is varied in those 
cases, criteria of judgment are consistent among those cases. The courts give judgment based on the 
following criteria.  

•  Demountability of elements of infill 

•  Degree of socio-economic disadvantage by removal of infill 

358. If elements of an infill are demountable without any damage to skeleton and if removal of infill 
does not generate serious socio-economic disadvantage by assuring re-usability of removed second-hand 
elements in other sites, the court judged that the infill is independent property from skeleton. In case 
removal of infill generate serious socio-economic disadvantage such as serious inconvenience of base 
building or such as quite a few waste production etc., the court judged that the infill is attached object to 
skeleton.   

359. Though the judgment precedents do not have strong legal status, the consistency in the criteria of 
judgment could be the basis for legal requirement to define infill as movable property. Therefore, the 
author understood that the following is the legal requirements to treat infill as movable property.    

•  Elements of infill are visibly or apparently demountable from skeleton within considerably short 
period of time and cost acceptable for end user or customer 

•  Removed elements of infill are re-usable in other sites, and removal of infill does not cause 
unacceptable nuisance, inconvenience and damage to the stakeholders of the building  

4.2 Physical requirements for movable property 

360. The legal requirements are understood as the issue on physical interface between infill between 
skeleton. If the interface could assure demountability of elements of infill as well as autonomy of function 
of skeleton, legal requirements can be realized in physical composition of building elements. 

 

Figure 5. Physical interface between infill and skeleton 
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361. Two-layers’ floor system illustrated in Figure 6 could be the one of prototype of infill that meet 
to the legal requirements. Here, the lower layer can be called as interior infrastructure involving pipes and 
wires specifically arranged for specific layout of upper elements, while the upper layer is composed by 
demountable and movable modules and equipments. This physical composition provides technical 
feasibility to at least upper layer elements as movable property like furniture. In another word, even if the 
domestic law should identify lower layer as fixed property, at least layer composed of reusable and 
demountable modules and equipments are expected to be treated as movable property. 

 

Figure 6. Two layers infill system 
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5. Development of Prototype Infill System as Movable Property 

362. Respecting on identified legal and physical requirements, the author tried to develop prototype 
infill system in the governmentally subsidized R&D project. Figure 7, 8 and 9 presents the composition of 
developed system through mock-up fabrication and experiments. 
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Figure 9. Developed floor system that enable plug-in and plug-out installation of demountable and movable 
infill elements using horizontal drainage system 

 

363. The subsidized project achieved to develop the composition and physical devices that enhance 
demountability and exchangeability of infill by enabling plug-in and plug-out installation of infill 
elements. The composition and physical devices is a core instruments for flexible re-fitting system to small 
and medium size building stock that are getting partially vacant. 

6. Instruments for New Business Model 

364. Demountable and exchangeable infill system is prerequisite for new business model for 
refurbishment shown in Figure 3 and 4. In addition, in order to activate the business model, following 
instruments are being developed in the subsidized R&D project by the author.  

•  Contract model based on service level agreement.  

•  Organization design for all-in service 

•  Integrated IT tools to manage business operation 
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6.1 Contract model based on service level agreement 

365. For prevention of adverse and conflict relation between suppliers of ‘service’ by demountable 
infill and users, the R&D project is trying to formulate the standard form of service based contract as an 
agreed framework and yardstick for definition and quantification of services.  In order to give clear 
definition of the scope and level of services provided by suppliers, the idea of Service Level Agreement 
(SLA), that is being used in software provision contract, is applied in the drafted standard form of contract 
between infill service provider and users,  

6.2 Organization design for all-in service 

366. The new business model involves various suppliers and venders in suppliers side. I order to 
provide well coordinated services to customers, one-stop organization need to be formulated. The R&D 
project applied the idea of Special Purpose Company (SPC) as one-stop organization that provide and 
coordinated design, installation, and maintenance of infill ‘devices’ over time. SPC is a single responsible 
body for customers.  

Figure 10. Special Purpose Company (SPC) to provide all-in one service by coordinating various suppliers and 
venders. 
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6.3 Integrated IT tools for business operation 

367. In new business model, contractual relation between supplier and customer continues over time. 
Eventually, continual contractual relation generate the need of continual exchanges of various information 
between customers, supplier as well as stakeholders relating to contracting, design, fabrication, installation, 
logistics, maintenance, replacement etc. 
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Figure 11. IT tools to extract and revise information smoothly in the site 
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29. In order to provide good quality service over time with minimum cost, it is essential to; 

•  Keep exchanged information revised and consistent 

•  Keep accessibility to information at any time from any agents within suppliers’ organization and 
stakeholders. 

369. Otherwise, repair, maintenance and refurbishment works would be exhausted by the time to look 
for accurate information.   

370. The R&D project tried to develop IT tools using RFID as it is shown Figure 11, by which 
information on detailed technical specification, technical instruction, record of maintenance are extracted 
easily in the site. 

7. Demonstration Project in Downtown Area 

371. In order to verify the feasibility of developed methodology for refurbishment based on the idea of 
infill as movable property, the developed infill system was installed to actually vacant building located in 
downtown Tokyo. Figure 12 presents the plan of re-fitting infill. 
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Figure 12. Plan of demonstration project (Higashi-Nihonbahsi Downtown in Tokyo) 
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372. The plan is composed of three module ‘boxes’ standing on the raised floor basically based on the 
diagram of Figure 6. Three boxes include those for kitchen, for bath rooms and for toilet. The boxes are 
easily demountable and movable, thus, as it is illustrated in Figure 12, the plan has been re-fitted from first 
phase to second phase. The re-fitting took only four days with two operatives. This fact suggests that the 
developed infill system has feasible adaptability to ever-changing various requirements by easily movable 
‘boxes’, In addition, the fact also indicates that infill systems are demountable and reusable in the other 
buildings. 

373. More than 500 people visited the site of demonstration project that includes those from local 
residents, local authority, community based organizations, banking and financial facilities and building 
related industry. The author got positive offers from demand side sectors like financial institutions, local 
authorities and buildings’ owners, and from supply side sectors which learned the significance of supply 
chain management and customization to individual customers. The project gave considerable impacts on 
both on demand side and supply side sectors. 

8. Lessons for Policy Design 

8.1 Implication of the developed methodologies 

374. The developed system is a probable and feasible enabler of regeneration of small and medium 
size building stock by adaptable re-fitting of infill step by step corresponding on the emergence of vacancy. 
Figure 13 illustrates the process of phased re-fitting process using the developed methodologies. It suggests 
that the developed methodologies could be the instruments to regenerate the district toward mixed used 
compact neighbourhood. From the investors’ point of view, the process seems to more lower risky and 
adaptable than conversion of whole building. 
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Figure 13. Process towards mixed used compact neighbourhood using infill based phased re-fitting 

 

 

Figure 14. Probable scenario of conversion by infill based phased re-fitting 

 

375. However, probable scenario illustrated by infill based phased re-fitting system shown in Figure 
14 could be the nightmare for officers in charge of disaster prevention in local authorities. The mixed use 
combination enhance the attractiveness of the district but it could be out of control. 

8.2 Policy design for holistic approach 

376. In order to make mix used compact neibourhood manageable, holistic approach is needed as it is 
illustrated in Figure 15. In order to generate the framework of Figure 15, policy design is needed to 
facilitate to establish and to share visions how the district should be or could be by commitment of all 
stakeholders in the district. The vision could be the basis for voluntary base agreement on building control 
of the district that mitigate nightmare of the disaster prevention officer. Moreover, the agreement could be 
the seeds to formulate community based organization to realize and modify the agreed vision over time. 
The vision also gives instruction for investors what kind of functions are in-need in the district 
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Figure 15. Framework of the holistic approach 
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377. If the shared vision successfully should generate a set of implementation program, feasible and 
adaptable plan for regeneration of exiting building would be created among the collaboration by 
stakeholders. Figure 16 illustrates the example of proposed networked utilization of partially vacant infill 
of several buildings. The coordination and management body supported by the shared vision is essential to 
make the plan feasible.  

Figure 16. Networked utilization of infill based refurbished building (Source; Vision of ‘Ymori (landlord + 
venture angel)’ Fund by Development Bank of Japan ) 
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8.3 Policy design for cultural change 

378. In order to facilitate infill base phased re-fitting of existing buildings, various dimension of 
cultural change is essential.  

379. First, culture of financial institutions and investors needs to be transformed. A few of them have 
capacity to arrange and manage project finance framework by organizing multi-disciplinary and multi-
industrial team. Government agencies as a largest client to construction activities are expected to set up 
several pilot projects to demonstrate the significance and potential to introduce project finance scheme to 
infill base refurbishment projects. Through the pilot projects, communication among different disciplinary 
and industries are facilitated, and reasonable and acceptable framework of risk allocation and control 
would be formulated. 
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380. Second, culture of building control system needs to be modified. Building control officers tend to 
focus on new build activities. Based on the policy to facilitate continual improvement of existing buildings 
gradual improvement of infill base phased refurbishment need to be recognized in the framework of 
building control. To facilitate cultural change, benchmarking of existing building needs to involve contexts 
of existing buildings in that specific region. 

381. Third, culture of building related industry need to be changed. The core competence in infill base 
refurbishment business is different from that in conventional construction business. Shift from product 
based procurement to service based procurement could be the incentive to promote cultural change. 
Government agencies as largest client are expected to apply service based procurement in some 
refurbishment projects. 

9. Concluding Comments 

382. This brief discussion paper illustrates the integrated methodology to facilitate phased 
refurbishment by re-fitting infill of partially vacant buildings in declining downtown area in Japanese 
mega-cities. Application of the methodology requires multi-disciplinary collaborative approach including 
building related professions, financial expertise, community-based activists and public agencies. The value 
of infill base phased refurbishment is dependent on the degree of harmonization with agreed visions of the 
district by stakeholders and the degree of customization to each user and customer. Policy design for 
holistic approach as well as cultural change in regulatory and financial framework is essential to enhance 
the value. 

383. The new business model for infill base phased refurbishment illustrated in this paper still has the 
legal incompleteness in terms of judgment on independence of infill from skeleton. To exclude the legal 
incompleteness, special law termed as Infill Act need to be drafted at the Parliament. However, for 
generating the initiatives and appeal for new Act, there is a need to demonstrate real examples by which 
general public understand the potential benefit by separation of infill from skeleton. The integrated 
methodology shown in this paper is expected to bridge a sort of ‘chicken & egg’ gap between real 
examples and legislation. 
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ENHANCING THE FLEXIBILITY OF BUILDING USES THROUGH LIQUIDATION OF REAL 
ESTATES 

Tetsuji Arimori 

Director and General Manager of Asset Management Department 

Mitsubishi Jisho Investment Advisors, Inc. 

Abstracts 

384. Liquidation of real estates is expected to promote conversion of building uses.  This would occur 
since the new owners/investors would seek for profitability. 

385. For the last decade, in Japan, liquidation of real estate has been promoted.  Development of such 
new investment structures as securitization has been contributing to it. 

386. There supposed to be a positive bilateral effect between the development of investment structures 
and the SUBS.  New investment structures would promote the SUBS.  The SUBS would contribute to the 
development of investment structures. 

387. For more development, it is critical: 

•  to attract risk-taking investors.to mitigate the cost to be sustainable. 

Contexts 

1. Why is liquidation important? 

388. Segregation between owners and users is supposed to promote the effective use of properties.  If 
a building is being used by the owner, the building may be left ineffectively used.  This could happen 
because owners do not have any motivation to change the situation if they are happy with using their 
buildings.  Investors, who are substantial owners but not users of buildings, would have different 
philosophy. 

389. Investors would not miss an opportunity to raise the profitability of an ineffectively used building 
by changing the uses of it.  It is because, differently from an owner/user, they tend to purely seek for 
profitability of their investment.  As a result, liquidation of real estates, which often segregates between 
owners and users, would contribute to the conversion of an ineffective use of a building to an effective one. 

2. Is liquidation being promoted? 

390. Real estates in Japan, as well as those of most of the rest of the world, did not have comparable 
liquidity to other assets such as stocks and bonds.  This was attributable to high trading costs and/or lack of 
enough information.  The solution of liquidity problem has been the task for the activation of the market 
and effective use of properties. 
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391. For the past decade, however, developments of new investment structures have been contributing 
to the solution of the liquidity problem.  The government legislated some new structures.  Private sectors 
also have developed structures by using existing laws.  As a result of theses developments, Japan now has 
one of the most progressive frameworks for liquidation of real estates. 

392. Major liquidation structures are as follows: 

•  Real Estate Investment Trust (J-REIT) 

− J-REIT is a structure where a special investment vehicle named Toshi Hojin (TH) issues 
stocks in order to invest in real estates.  The stocks are traded in the Tokyo Stock Exchange 
(TSE), therefore, are granted high liquidity. 

− J-REIT is now successfully inviting big amounts of investments.  From the fact of being 
traded in the TSE, it is good for stable and continuous investments rather than aggressive 
short term investments. 

•  Public Placement Structure 

− Public placement structure is a structure where a special purpose company (Tokutei Mokuteki 
Kaisha, TMK) based on the Asset Liquidation Act or a stock company (Kabushiki Kaisha, 
KK) based on the existing Commercial Code is specially established to buy a property and 
issues bonds by a public placement.  The structure was developed for the purpose of 
converting real estates into bonds and attracting investors who are reluctant to invest in real 
estates but ready to buy securities. 

− The bonds, however, do not have so high liquidity as the stocks of J-REIT.  Also the high 
cost of public placements seem to be preventing this structure from being commonly used. 

•  Tokumei Kumiai Structure 

− Tokumei Kumiai structure is a structure where a specially established company organizes 
Tokumei Kumiai (TK, silent partnership) in order to receive investments and buy real estates. 

− The interests of the investors do not have liquidity.  Because of the low costs and the easiness 
to enjoy tax merit, however, this structure is most commonly used for liquidation of a single 
property. 

3. What are the examples of investment structures’ contribution to effective uses? 

393. Value-up funds would be a good example of the contribution of new investment structures to the 
conversion of ineffective property uses to effective uses.  Value-up finds are those that make profits by 
acquiring undervalued properties, lifting their values and selling them out at the improved values.  In the 
process of the value-up, value-up funds often change the uses of the properties from ineffective to 
effective. 

394. Investors in value-up funds are more risk-taking and short-termed than those in other funds that 
seek for stable yields.  Since the profit of value-up funds depends on the success of the value-up process 
and is more unpredictable than the yields from existing properties, only risk-taking investors are attracted 
by value-up funds.  Such risk-taking investors also seek for short-term profit since the sources of their 
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profit are the success of the value-up processes, which are not a long period of activities.  In that sense, 
value-up funds are bridging ineffectively used properties to low-risk-low-return investors and/or funds. 

4. What are the trends in the relationship between investment structures and Sustainable Use of 
Building Stocks (SUBS)? 

395. For the coming some decades, there supposed to be a positive bilateral effects between the 
developments of investment structures and the SUBS.  Development of new investment structures is 
supposed to promote the SUBS because new investment structures would, as formerly discussed, promote 
the segregation between owners and users as well as the conversion to the most effective uses.  The SUBS 
would also contribute to the development of new investment structures because the SUBS are expected to 
provide properties good for investments.  Sustainable buildings are supposed to be good targets of 
investment since they are expected to be free from heavy maintenance and running costs. 

5. What are the barriers?  How should we overcome the barriers? 

396. Although there supposed to be a positive bilateral effect between the new investment structures 
and the SUBS, there are some barriers that we need to overcome.  One problem is the high risk feature of 
value-up investments, and another problem is the high initial cost to develop sustainable buildings. 

397. As we have discussed in #3, the fruits of value-up processes are unpredictable.  Therefore, risk-
taking investors need to be invited in order to promote conversion of building uses by investment 
structures.  Although there are some successful value-up funds in Japan, they often work with foreign 
investors.  We should try to develop more domestic risk-taking investors by proper disclosure of 
information and/or tax incentives.  As a tax incentive, for example, the tax rate on the short-term capital 
gains by the value-up could be considered to be lowered since such capital gains are gifts presented to 
challengers. 

398. High initial cost of sustainable buildings is also a challenge.  Although the SUBS are expected to 
save maintenance and running costs, the high initial costs may drop the yields and discourage investors.  In 
order to relief the burden of the cost, technological breakthroughs are expected.  Also, governmental 
subsidization and/or tax incentives should be given consideration. 

6. About information disclosure 

399. Along with the development of investment structures, information disclosure is getting an 
important issue.  Standardization of disclosure is often discussed.  Speaking of risk-taking investors, 
however, standardization may not work.  This would be true because value-up strategies are much richer in 
varieties than the scenarios to receive stable yields from existing properties.  Since the required 
information disclosure depends on the value-up strategies, it would be also rich in variety.  Risk-taking 
investors tends to seek for raw information to test their value-up scenarios rather than look at information 
screened and organized by asset managers. 

400. On the other hand, disclosure to low-risk-low-return investors would be standardized.  There are 
incentives for standardization from both suppliers and users of the information.  From the supplier side, it 
is realistic to disclose only screened and organized information because there are too many potential 
investors to provide with raw information.  It is especially so, since some information is confidential.  
From the user side, low-risk-low-return investors often do not have enough expertise and/or time to 
analyze raw information by themselves.  Recently, standardization of information disclosure is being 
accelerated by the emerge of J-REIT, which is traded in the TSE.  
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IMPROVING MARKET EFFICIENCY FOR THE SUSTAINABLE USE OF BUILDING STOCK 
DEPUTY DIRECTOR, POLICY DIVISION, POLICY BUREAU 

Japanese Ministry of Land, Infrastructure and Transport 

Takahiko Hasegawa 

1. Introduction 

401. Environmental policy instruments for the building sector in OECD countries have been focused 
on the newly-built building sector, but with the growing public concern over the environmental issues, it is 
often argued that the environmental policy for the building sector should extend its scope to existing 
building sector.(OECD, 2003a) Since the 1990s, governments in OECD countries have introduced a new 
approach regarding the management of existing urban and building stock, though their relevance to the 
environmental sustainability in their objectives may vary between countries.  

402. For instance, since the late 1990s, the UK government, with a help of special taskforce, 
developed a new urban policy strategy (Great Britain Urban Task Force, 1999), which emphasises the 
efficient use of existing building stock. This emphasis appears to be mainly aimed to provide a larger 
number of dwellings within cities to cope with the increasing housing demand, though this should also 
bring some environmental benefits. In the case of the US, smart growth policy, which attempts to stop the 
physical growth of cities, has prevailed in some large cities. Again, usually, the primary objective of the 
smart growth policy usually is not to reduce the  environmental burden that cities have on environment, but 
to improve financial viability of city authorities or improving livability of existing city areas.  

403. In Japan, some policy instruments, which appears to contribute to the improvement of 
environmental sustainability of cities and buildings, have been developed in the context of housing policy. 
In recent years the Japanese government has implemented various measures to promote the efficient use of 
housing stock. Although they are primary aimed to improve the living standard, they are also expected to 
bring environmental benefits through lengthening the service life of dwellings. This paper will discuss how 
the efficiency of building-related market is linked to the environmental sustainability, and how the market 
efficiency could be improved by government policies, on the basis of Japanese experience in this area. . 

2. Benefits of Improving the Efficiency of Building-related Market 

404. From economic viewpoint, one basic goal of government policies is the maximization of the 
social welfare, and the most widely accepted criteria to measure the achievement of the goal may be the 
Pareto optimality (efficiency). Pareto optimality is defined as a situation in which it is impossible, by 
reallocating production or consumption activities, to make at least one person better off without making 
anyone worse off. (Lipsey, 1989) It is widely argued that the Pareto optimality could be achieved through a 
series of transactions in the market, because every transaction theoretically has an effect to reduce 
mismatches between demand and supply. 
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405. This is the case with the allocating mechanism on in the building-related market. If building 
market not only for the sale of newly-built buildings, but also for resale of existing buildings, etc. work in 
the efficient manner, optimal allocation of buildings among potential owners and users could be achieved. 
For instance, a certain vacant building which is of no use for a present owner and is going to be demolished 
could bring significant utility for a new owner or tenant if the building is placed on resale or rented 
building market. In other words, mismatches between supply and demand of buildings could be minimized 
by helping the market to work flexibly. In general the number of transactions is regarded as one criteria to 
measure the market efficiency. Therefore for improving the efficiency of building-related market, it is 
required to develop the market in terms of the number of transactions for the maximization of social 
welfare. 

406. It is important to note that the positive outcome of increased market efficiency is not limited to 
the economic sphere. With regard to the social aspect, the concept of market efficiency has considerably 
affected the design of housing policy. Although many of OECD governments, especially those in European 
countries, had directly provided social housing in their efforts to provide more affordable housing, since 
the 1980s, most countries have withdrawn from the role of providers and committed themselves more to 
the improvement of market efficiency and provision of supports for limited number of households who can 
not find affordable housing in the market. One example is the use of rent control as a means to increase the 
supply of affordable rented housing. Until the 1970s, the control had been regarded as one of main tools to 
lower the rent level, but it has been argued that, in the medium and long term, the regulation could 
sometimes have an effect to curb the supply of rented housing, leading to the shortage of affordable 
housing, and that the improvement of market efficiency is essential for continuous supply of sufficient 
rented housing. Consequently, many OECD governments have deregulated the rent control.  

407. In comparison with the economic and social impacts, little attention has been paid to how the 
efficiency of building-related market could affect the environmental performance of building sector. There 
appears to be few papers that systematically analyse the relationship between these two factors so far, but 
the recent OECD report point out that the removal of mismatches through the improvement of market 
efficiency may make existing buildings satisfy the space demand for a longer period of time. (OECD, 
2003b)  

408. For instance, in the absence of well-developed efficient markets, some buildings may be 
demolished or left vacant only because they can not satisfy the space demand of present owners anymore. 
However with efficient markets, building owners would have a choice to sell or rent the building to 
someone who could find higher use value in the building, and consequently the building would continue to 
meet the space demand. By developing building-related markets, mismatches between demand and supply 
could be minimized in such a way, resulting in the longer real service life of building stock. Such a market 
development and consequent longer service life would expectedly bring various environmental benefits 
such as the reduction of material and energy use in the building production processes, and that of waste 
generation, etc. as described in details in recent OECD report. (OECD, 2003b) 

409. If the improvement of market efficiency is desirable not only from economic and social but also 
from environmental viewpoint, the next question may be what kind of role governments should play. This 
question will be discussed in the context of the Japan’s efforts to lengthen the service life of housing in the 
next chapter. 
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3. Lengthening the Service Life through the Efficiency Improvement in Japan 

Housing in Japan 

410. It has often been pointed out that Japanese housing is relatively small, in terms of total floor area 
per unit, in comparison with other OECD countries. It is important to note that the Japanese housing has 
another weakness, short service life. It is not technically easy to precisely measure the “average service 
life” of dwellings in a certain region or country, but one of useful criteria, which reflect the longevity of 
housing stock, may be the ratio of the housing start1 to the housing stock, in terms of the number of 
housing units. As shown in Figure 1, the ratio in Japan is as much as 2.3%, while the equivalent figures in 
European countries are 1.0% or below. Assuming that the total number of dwellings is fixed and the 
construction of a dwelling is done with the demolition of one existing dwelling, it is estimated that the 
average service life of Japanese housing is 44 years, while housing in European countries have more than a 
century of longevity.  

411. Another study in Japan estimated, on the basis of the data regarding demolished housing, that the 
average service life of Japanese housing is 26 years and the equivalent figure is 44 years in the US and 75 
years in the UK. (Japanese Ministry of Construction, 2001) 

412. One possible explanation for the gap in the estimated service life between Japan and European 
countries may be the difference of materials used in housing construction. Unlike dwellings in the UK, 
France and Germany, a considerable proportion of Japanese dwellings is wooden housing. However 
building materials does not appear to be a factor that significantly affect the service life. It is important to 
note that the housing start/housing stock ratio in the US, where a number of wooden houses have been 
constructed, is also much lower than the Japanese ratio. 

 

Figure 1. Housing start, housing resale transactions, ratio of housing start to housing stock in selected OECD 
countries 

 

Source:  Housing start statistics 2000, Housing land statistics 1998 (Japan) 

                                                      
1  The number of houses newly built in a certain year. 
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•   Statistical Abstract of the U.S. 2001 (US) 

•    Housing Statistics 2002 (UK) 

•   Annuaire Statistique de la France edition 2002 (France) 

•   Federal statistics agency HP (Germany) 

413. It is obvious that various factors are contributing to the short service life of Japanese housing. It 
has been pointed out that one important reason is that the Japanese resale market has not been well 
developed. As shown in Figure 1, while the number of housing resale transactions in the US, UK and 
France is, respectively, 3.2, 7.5, 2.5 times as much as that of housing starts, the equivalent ratio is only 0.1 
in Japan. The underdevelopment of resale market may have an effect to leave mismatches between supply 
and demand of housing unsolved. For instance, the analysis of the total floor area of owner-occupied 
housing in Japan has shown that 33% of households with 4-5 members are living in dwellings smaller than 
100㎡ ㎡, while single persons or couples at the age of 65 or more are living in dwellings of 100  or more. 
(Figure 2) It appears to be difficult to see this situation as a result of flexible and positive choices of 
households.  

414. Such a mismatch may not be the only negative consequence of the underdeveloped resale market. 
It may have also contributed to the underinvestment in refurbishment and remodeling of existing buildings. 
It is argued that the development of the resale market makes building owners more conscious of the market 
value of their buildings, and be encouraged to do refurbishment/remodeling works to mitigate 
obsolescence, in particular before putting the buildings on the market. For instance, it is reported that 
during the 1970s in the US, the ratio of expenditure for renovation to expenditure for new construction rose 
from 0.16 to 0.25, which is in accordance with the increase in the ratio of the number of housing resale to 
housing starts from 2.0 to 3.4 (Rosen, 1986). 

 

Figure 2. Total floor area of owner-occupied housing by the composition of household members, Japan, 1998. 
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Source: Japanese Ministry of General Affairs. 

 

415. As shown in the Figure 3, the proportion of housing investment to the GDP in selected OECD 
countries are within a relatively small range (2.8-6.3%), but there is much greater variation in the ratio of 
refurbishment/remodeling investment to the housing investment. Although the ratio reached 63.3% in the 
UK and 56.6% in France, the refurbishment/remodeling investment accounts for less than 10% of total 
housing investment in Japan. It has widely been argued that the underdevelopment of resale market has 
discouraged building owners to make investment to increase the value of their buildings in resale market.  

 

Figure 3. Housing investment and the proportion of refurbishment/remodeling in selected OECD countries 

 

Source: OECD, EuroConstruct, US Census Bureau, Japanese Ministry of Land, Infrastructure and Transport. 

 

4. Policy Instruments for the Development of Efficient Market 

416. In 2001, the Japanese government announced “Action Plan for Restructuring Housing Market”, 
with an aim to improve the efficiency of housing market. The implementation of the plan is expected to 
bring not only economic and social but also environmental benefits e.g. lengthening the service life of 
housing). The plan covers a wide variety of housing-related markets, including new housing market, rented 
housing market and refurbishment/remodeling market, but it is noteworthy that a significant emphasis of 
this plan was placed on the development of resale and refurbish/remodeling markets. With the 
implementation of instruments included in the plan, it is expected that by 2015; 

− The number of transactions in the resale market will be doubled  

− The volume of refurbishment/remodeling will be increased by 30%. 

− 220 thousands of new employment will be created in the refurbishment/remodeling industry.  

− The average service life of housing will be lengthened from 26 years to over 40 years. 
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4.1 Instruments for the Development of Resale Market 

Housing Performance Indication Scheme 

417. Textbooks of economics say that the sufficient information on both side of markets is one of 
basic requisites to achieve the Pareto efficiency. This appears to be the case with the resale housing market. 
In general, housing-related markets are characterized by information asymmetry, and suppliers usually 
have more information about goods that are traded in the market, such as the quality of housing, than 
buyers, partly due to the fact that most of buyers are individual consumers who do not have technical 
expertise.  

418. This is particularly the case with the resale market in which the quality of traded goods is 
affected not only by the original quality but also how they have been used and maintained. According to a 
survey conducted by Mori-no-kai, in which individual consumers are asked what kind of policy 
instruments is necessary to make them more tempted to purchase their housing in resale market rather than 
in new housing market, 40.1% of respondents answered that the assurance of the quality by reliable bodies 
is necessary. This result suggests that consumers’ concerns over the uncertainty regarding the quality of 
houses may be one of main obstacles that need to be removed for the development of efficient resale 
market.  

419. For this purpose, two measures have been included in the action plan. The first is the extension of 
the labeling scheme, called Housing Performance Indication Scheme to existing housing. This scheme was 
introduced in 2000 with an aim to provide information about the quality of new housing such as earthquake 
resistance, energy efficiency, durability, fire safety, etc., for consumers. On the basis of results of on-site 
inspections and checks on documents, the quality of each dwelling is expressed mainly with ranks (e.g. 
rank 1,2 and 3) so that consumers could easily understand the meaning of provided information.  

420. Although the scheme can be used as a voluntary basis, the scheme is used for as much as 93,578 
units of new dwellings in FY 2002. For the purpose of removing consumers’ concerns over hidden 
drawbacks or physical deterioration of dwellings that are placed in the resale market, the scheme was 
extended to cover existing housing in 2002. 

Housing Quality Assurance Scheme for Existing Housing 

421. Another instrument intended to cope with the uncertainty about the quality is the extension of 
Housing Quality Assurance Scheme to existing housing. Under the scheme, specialized organization, after 
conducting on-site inspections, etc., provides a kind of quality assurance for housing buyers, and in cases 
that serious defects are found within 10 years after the transaction, the cost for the repair is incurred by the 
organization as well as some insurance companies involved in the scheme. While the Housing Performance 
Indication Scheme is aimed to remove prospective buyers’ anxiety by providing sufficient information 
before the transactions in the market, this scheme is expected to have a similar effect by providing 
precautious measures for unexpected findings of hidden defects after the transaction.  

422. On the basis of a similar scheme developed in the UK, the scheme was first established in 1982, 
covering only newly-built housing. Although this is the scheme which is not obligatory but voluntarily, the 
scheme is used for 107,168 units of new housing in 2002. Following the announcement of the action plan, 
the scheme was extended to cover existing housing in 2003.  

Other instruments 

423. With an aim to provide more information about dwellings that are placed in the resale market, a 
web-based information system has been developed with a help of the government. Furthermore the 
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government has undertaken research projects to standardize a format with which prospective buyers would 
be provided how and when the dwelling has been maintained, repaired and refurbished.   

4.2 Instruments for the Development of Efficient Refurbishment/Remodelling Market 

424. In line with the introduction of these instruments, that are indirectly expected to encourage 
investment in refurbishment/remodeling works, the government has taken some other measures that 
directly promote the investment, and are expected to minimise the physical deterioration and obsolescence 
of dwellings. Like resale market, it is widely argued that one of barriers for the market development is the 
uncertainty about the quality of refurbishment/remodeling works. With a gradual development of 
refurbishment/remodeling market, it is reported that some works have been poorly conducted for an 
unreasonably high price, and the number of disputes related to refurbishment/remodeling works has 
reportedly been increasing. 

Housing Quality Assurance Scheme for Refurbishment/remodeling Works 

425. Another quality assurance scheme, that is similar to the above-mentioned one, has also been 
developed for refurbishment/remodeling works. Under the Refurbishment/remodeling Works Assurance 
Scheme, the operating organization would incur the cost of repairing hidden defects related to 
refurbishment/remodeling works, that is found after the completion of works. This scheme is expected to 
contribute to the increase in the refurbishment/remodeling investment. 

Standardisation of contract form of refurbishment/remodeling works 

426. It has often been pointed out that some refurbishment/remodeling works have been conducted 
without appropriate written form of contract, and this is one of causes of disputes between contractors and 
consumers. For the purpose of minimizing such disputes, the government has prepared the standard form 
of contract for refurbishment/remodeling works. 

Other instruments 

427. One of conditions that enable consumers not to hesitate to make an investment is to ensure that 
they can find reliable refurbishment/remodeling contractors. For this purpose the government has 
developed an information system to provide the information about contractors in each area. 

5. Conclusions 

428. Government measures regarding sustainable buildings, has been focused on the purely physical 
aspects of the sector, such as the energy efficiency of buildings and use of recycled materials in building 
construction. However, as discussed in the previous chapters, the market efficiency, which is not directly 
linked to the physical aspects of the sector, is also closely related to the environmental sustainability of the 
building sector. The improvement of resale market efficiency could lead to the reduction of mismatches 
which could be seen as a source of unnecessary demolition of buildings, and there appears to be significant 
untapped potential. However it is not clear to what extent the efficiency improvement could contribute to 
the reduction of environmental burden of the sector, and further research is obviously required.  

429. As described in the chapter 5, the Japanese government has introduced some new instruments for 
the development of these markets. Since they appear to be at the early stage of development and have a 
short history of implementation, it may be too early to evaluate their effectiveness, and obviously there is 
some room for further improvement of relevant policies. The issue of market efficiency has not been linked 
to the sustainability issue so closely in other OECD countries, but this could provide a new perspectives 
towards the design of environmental policies for the building sector. It is expected that further studies on 
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this type of approach will be attempted in the international base under the collaboration between OECD 
and non-OECD countries. 
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Abstract 

430. This is intended to be a wide-ranging paper.  It will begin by looking at goals of UK energy and 
environmental policy for the domestic sector. In brief, these consist of control of climate change, 
maintenance and enhancement of security of supply and reduction of fuel poverty.  It will then review the 
technologies available to reduce emissions from existing housing in the UK. These include improved wall 
insulation, improved fenestration and improved energy supply and end use systems.  Current work on 
implementation mechanisms will be summarised – these include development of building regulations and 
programmes to insulate and upgrade existing dwellings. The paper then moves on to examine potential 
paradoxes inherent in current thinking on the performance of the existing housing stock.  The most 
important of these relate to the effects of fundamental changes in energy supply and end use systems 
throughout the economy that are likely over the remaining life of existing dwellings. Failure to understand 
this dynamic context may significantly increase costs of achieving policy goals. 

Summary of recent developments in energy and environmental policy 

431. In embarking on this paper, I could not avoid reflecting on the changes in UK energy and 
environment policy that have taken place since the last time I participated in an OECD workshop.  In 2001, 
I wrote: 

“Given the large gap that exists between the requirements of containing climate change and the 
performance of existing building stocks and construction industries, poverty of aspiration is one 
of the most insidious obstacles to the development of sustainable construction industries in 
OECD countries. This operates at all levels, from the pronouncements of governments, to 
objectives of research councils and research programmes, to the goals of industry associations 
and individual companies.” 

and 
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“The paper’s two central insights are that the instruments discussed [regulation and fiscal 
measures] are synergistic and mutually reinforcing, but that they are unlikely to succeed, singly 
or in combination, in the absence of an acceptance at the highest political levels, of the need to 
achieve large reductions in carbon emissions from industrial economies.” 

432. In the 30 months since this was written, this unfortunate picture has been turned upside down by 
developments in the UK and to a lesser extent in the EU.  The process of change in the UK was first 
signalled by a report of the Royal Commission on Environmental Pollution (Blundell et al. 2000). This 
report proposed a 60% carbon emissions reduction target for the UK.  This was followed by a review of 
energy and environmental policy undertaken by the Policy and Innovation Unit (Anon 2002) and then by 
the white paper Our Energy Future (DTI 2003).  Crucially, Our Energy Future accepted the Royal 
Commission’s 60% emissions reduction target and began the process of developing strategies to achieve it.  
These included the bringing forward of the next review of the energy performance provisions of the 
Building Regulations from 2008 to 2005. Parallel developments have been the establishment in 2001 of the 
Carbon Trust, complementing the Energy Saving Trust which was established a decade earlier. 

433. The major recent development at the EU level has been the Directive on the Energy Performance 
of Buildings (European Parliament and Council 2003). The Directive is intended to: 

•  deliver common energy calculation framework across the EU 

•  impose minimum performance targets for buildings above 1000 m2 

•  require a performance certificate for all new buildings and for all existing buildings at the point 
of sale or change of tenancy 

•  require the inspection of boilers and air conditioning systems. 

434. There is significant complementarity between the EU and UK domestic agenda.  Substantively, 
the introduction of a common energy calculation framework is consistent with moves to base UK building 
energy performance requirements on whole-building energy modelling.  Procedurally, the Directive on the 
Energy Performance of Buildings provides powers to extend regulation of existing dwellings which would 
otherwise require primary UK legislation.  The Directive will come into force in January 2006.  This 
deadline is one of the reasons cited by the UK Government for bringing forward the next review of the 
Building Regulations. 

435. Developments in policy have been complemented by developments in research programmes 
within the last three years.  Initiatives include the establishment of the Tyndall Centre and the Towards a 
Sustainable Energy Economy (TSEC) programme (joint initiatives of EPSRC, SERC and NERC), the 
proposed establishment of a National Energy Centre and the EPSRC/Carbon Trust Carbon Vision 
programme. The picture at the EU level is less clear, though it is likely that Framework VI will lead to 
significant developments.  

436. The current review of Part L of the Building Regulations for England & Wales promises to be the 
most ambitious yet to have been undertaken.  Proposals mooted in a Future Thinking Paper published at 
the start of the formal review process (Irving 2003) would reduce CO2 emissions due to space heating in 
new housing by around 30%, to below those for water heating.  Figure 1 shows the emissions from space 
and water heating for the modal dwelling type that are expected to result from the provisions of the last two 
reviews of Part L and the proposals in the Future Thinking Paper. 
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Figure 1.  Energy performance standards for new housing in England & Wales. 
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437. Figure 1 describes dwellings built over a period of less than ten years, representing less than 7% 
of the current housing stock.  The relationship of these, most recent dwellings to the stock as a whole is 
shown, for standard dwelling types1, in figures 2 and 3.  The most obvious distinction between pre-2000 
solid walled dwellings and pre-2000 cavity walled dwellings lies in the options that are available for wall 
insulation.  Cavity walls can, in most cases, be insulated by blowing insulant into the cavity, a process 
which costs of the order of 2-3 £/m2, and which has no impact on aesthetics, external footprint or useable 
floor area. Solid walls can be insulated either internally or externally.  External insulation currently costs 
between 50 and 70 £/m2, and has a significant impact on external appearance and footprint. The 
construction of an economic case for external insulation is therefore harder and more complex than for 
cavity insulation.  
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Figure 2.  CO2 emissions for space and water heating for typical  UK dwelling types. 
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Figure 3.  Approximate age structure of UK housing stock projected to 2050. 
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438. Figure 3 assumes the continuation of recent trends in demolition and house construction, with the 
construction of some 200,000 and the demolition of around 15,000 dwellings per year. Higher rates can be 
envisaged for both processes, particularly the latter. Indeed it has been argued that an increased demolition 
rate would be an important part of enabling the UK to achieve a 60% reduction in CO2 emissions 
(Boardman 2003; Fawcett, 2002).   

439. The picture presented in figures 2 and 3, can be combined to give a estimate of CO2 emissions 
from dwellings over the next 50 years, on the assumption that no measures are taken to reduce the 
delivered energy requirements of pre-2000 dwellings existing housing for space and water heating over 
this period.   

 

Figure 4.  CO2 emissions from dwellings in 2050 compared with 2000.  Estimate for 2000 based on the 2002 
Energy Review by the Performance and Innovation Unit (Anon 2002). 
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440. Figure 4 establishes the importance of improving the performance of existing as well as new 
housing and explains the clear emphasis placed by the current review of Part L of the Building Regulations 
on finding mechanisms for dealing with the existing stock.   

Technology options for existing dwellings 

441. The purpose of this section of the paper is to reflect on what, in a concrete sense, can or could be 
done to improve the performance of existing dwellings.  This discussion is important in its own right and 
because of its ability to throw light on the subsequent discussion of policy. 

442. One of the most important factors determining observed patterns of refurbishment in dwellings is 
the durability of sub-systems.  The least durable sub-system tend to be heating systems, which, in the UK 
are not expected to last much longer than 15 years, and may need replacing in less than ten2. The physical 
lifetime of window frames should be many decades, but sealed glazing units may begin to fail within 
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twenty years3. Typical domestic roof coverings are normally expected to require replacement within 50 
years, and although external walls can and do last for centuries, they are likely to require significant 
maintenance – re-rendering or re-pointing – at intervals of 50 to 100 years. 

443. Many measures for improving the performance of existing dwellings involve replacing existing 
sub-systems and are characterised by high fixed costs and low marginal costs.  Such measures are unlikely 
to be economic unless applied towards the end of the life of the corresponding sub-system.  Refurbishment 
strategies that recognise this fact and take account of the maintenance cycle of each dwelling will tend to 
be cheaper than strategies that do not. 

 

Figure 5.  Technical options for reducing impact of space heating in existing dwellings. 
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444. Figure 5 shows the impact on emissions from space heating of two series of measures applied to 
typical existing solid and cavity walled dwellings.  It is worth unpacking some of the assumptions 
underpinning the choices of measures for figure 5.   

445. Re-boiler. In most UK dwellings, the primary heat source is a gas boiler.  Boilers in existing 
dwellings are likely to be non-condensing, with seasonal efficiencies in the region of 70%.  New boilers 
are increasingly likely to be condensing, with efficiencies of at least 85%. 

446. Super-glazing. This measure assumes that existing windows, with a mean U value of 4 W/m2K  
(representing a mixture of single and first generation double glazing), are replaced with windows with a U 
value of 1 W/m2K.  This level of performance currently requires triple glazing, though double glazed 
windows are available (in Canada) with whole window U values as low as 1.1 W/m2K. While this level of 
performance is not typical of current window replacement in the UK, it is in my view likely to be the norm 
within ten years.  
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447. External insulation. Un-insulated solid walls have a U value of approximately 1.4 W/m2K.  
External insulation is assumed to reduce this to 0.25 W/m2K.  This is significantly lower than is currently 
typical in the UK, but is consistent with the low marginal cost of additional insulation in such systems4.  
The application of external wall insulation is assumed to reduce air leakage as well as wall U value. 

448. For both cavity and solid-walled dwellings, the measures are assumed to be applied in an order 
that takes rough account of the expected life of the various sub-systems.  The primary message of this 
figure is that emissions from space heating can be reduced by a factor between 2 and 3 in the case both of 
solid and cavity-walled dwellings by a series of measures that can plausibly be expected to be implemented 
in a significant proportion of dwellings over a period of half a century. 

449. The discussion so far has considered only end-use measures, aimed primarily at reducing space 
heating. The energy supply system has been assumed to be qualitatively unchanged – space and water 
heating supplied by burning natural gas in boilers.  This assumption appears unrealistic for a number of 
reasons.   

450. It is likely to become increasingly difficult to justify the supply of natural gas for combustion 
purposes after 2020 or thereabouts.  Increasing prices in a global market for a declining natural resource 
are likely to precipitate a strategic shift in the UK energy supply system away from use of natural gas as 
the default energy carrier for domestic (and commercial) heating.  If a significant amount of natural gas 
continues to be used, it appears unlikely that it will be burnt directly to produce heat.  It is more likely that 
it will be used in combined heat and power systems, or other systems that offer equivalent thermodynamic 
advantages. 

451. Arguments around price and security of supply are likely to be reinforced by a burgeoning of 
technological alternatives.  Some of these are likely to be based on improved, mass-produced heat pump 
technology - or thermodynamic equivalents such as pumped active solar and ventilation heat recovery.  
Like heat pumps, these technologies make use of electricity to move and make useful a larger quantity of 
low-grade heat.  The fact that in both cases, the heat flows down a temperature gradient, while in heat 
pumps proper, it flows up a temperature gradient, is unimportant in this context.  All such technologies can 
be characterised by a coefficient of performance, which is the ratio of useful heat output to electricity 
input.  The point at which they break even against direct combustion of gas for heating is given by: 

 

gas

el
breakeven c

c
cop .η=  

 

where, elc  is the carbon intensity of delivered electricity, gasc  is the carbon intensity of delivered gas 

and η  is the thermal efficiency of the equivalent first law energy converters (e.g. gas boilers) 

 

452. The carbon intensity of delivered natural gas is of the order of 54 kg/GJ.  The carbon intensity of 
UK electricity is currently in the region of 115 kg/GJ.  This currently leads to a limiting cop in the region 
of 1.9 - easily achieved by heat pumps, active solar, heat recovery technology such as mvhr and combined 
heat and power.  Once a significant amount of low temperature heat is produced by such “second-law” or 
“pseudo second-law” technologies, they will begin to compete with each other, rather than with default 
“first-law” technologies such as gas-fired condensing boilers.   
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453. The benefits of second-law technologies are likely to be increased in the future by continued 
developments in electricity generation.  An increasing range of currently available technology is already 
capable of delivering electricity with a carbon intensity as low as that of natural gas.  An example would be 
a system in which half of electricity were generated by gas fired combined cycle plant with an efficiency of 
50%, and half came from carbon-free sources such as renewables, nuclear, or fossil generation with carbon 
sequestration5. Figure 6 shows the historical variation of carbon intensity for electricity production.  The 
point of this paragraph is that it is technically possible and, given the recent political commitment in the 
UK to a meaningful long term energy and environmental policy, likely that the trend toward de-
carbonisation of electricity generation displayed over a large portion of the last century will continue for 
several decades to come.   

 

Figure 6.  Historical path of carbon intensity of UK electricity and range of possible futures. 
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454. The importance of these observations is that even if no steps are taken to upgrade the fabric of the 
existing buildings stock, combinations of cutting edge technologies in energy supply and conversion offer 
the possibility of reducing CO2 emissions for space heating, water heating and electrical appliances by a 
factor of three or more.  Though such combinations of technology would require a strategic shift in energy 
strategy for the UK domestic sector, such a shift is likely to be seen as unavoidable within twenty years. 

455. In parenthesis, the technological developments in energy supply and conversion discussed above 
are likely to have profound impacts on construction materials, components and processes.  Energy and 
carbon intensity of materials such as glass, steel, aluminium and cement will be reduced by improved end 
use technology, low carbon electricity, combined heat and power and the direct integration of carbon 
sequestration with materials production6.  Techniques such as Life Cycle Analysis have a tendency to treat 
embodied energy and carbon coefficients for materials as stationary when they are potentially as dynamic 
as any other sector of the economy.  Significantly reduced energy or environmental costs for new materials 
would change the extent to which societies in the future would be prepared to invest to reduce on-going 
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environmental impacts. It is impossible to say at this stage what effect such changes would have on the 
existing buildings stock – whether it would enhance the adaptive capacity and therefore longevity of that 
stock or whether it would result in an increased rate of technological obsolescence and demolition. 

Mechanisms for improving the performance of existing dwellings 

456. The fact that a policy goal is technically possible does not guarantee that it will be achieved.  
Mechanisms for improving the performance of existing buildings include regulation, direct intervention, 
market transformation and energy pricing. The section of the paper reflects briefly on the first three of 
these.  I have dealt elsewhere with arguments around energy and carbon pricing (2000, 2003).    

457. Regulation has proved to be a powerful tool for improving the performance of new buildings, and 
it is tempting to seek ways of extending this tool to existing dwellings.  There are however major 
differences between new dwellings and the existing stock, which make such an extension problematic.  As 
noted earlier, the economics of measures applied to existing buildings depend strongly on when in the 
maintenance and refurbishment cycle they are undertaken.  Energy efficiency measures consist in most 
cases of marginal modifications to other procedures.  This means that tests of cost effectiveness and 
reasonableness, which in the case of new buildings are dealt with at a global level through regulatory 
impact assessment during the process of revising regulations, have to be tailored to the context of each 
individual building. This is particularly so in the case of owner occupied or privately rented dwellings, 

458. Careless extension of regulation risks making the process of maintaining buildings more 
expensive and bureaucratic.  This in turn risks reducing national expenditure on maintenance, and placing 
more buildings at risk of sliding into decay.  Badly judged actions to ensure that older dwellings do not 
become environmentally obsolete may precipitate neglect that leads to demolition anyway. A more 
detailed discussion of issues in this area is contained in Bell (in preparation).   

459. Some of the problems with regulation can be overcome by direct intervention.  Direct 
interventions in the housing stock over the last quarter century have include enveloping schemes, which 
have made it possible to upgrade entire neighbourhoods in a organised and technically efficient way, 
selective demolition and comprehensive redevelopment.  The main problems with direct intervention arise, 
again, in owner occupied and private rented sectors.  These include infringement of property rights, and the 
risk of removing incentives for private investment in the housing stock.  The most clearly successful 
example of direct intervention in the UK is the conversion of the country from town gas to natural gas that 
took place in the late 1960s.  It is possible that similar approaches to the insulation of both cavity walled 
and solid walled dwellings could be justified. 

460. Market transformation is predicated on the assumption that the operation of real markets is 
affected failures such as inadequate information flows, network effects and lack of saliency.  Market 
transformation mechanisms include compulsory energy rating for dwellings (see above) and components 
(boilers, windows). One of the most interesting observations is that regulation for new construction is one 
of the most effective market transform mechanisms for existing stock.  The making of double glazing 
mandatory for new build has meant that double glazing is now widely and cheaply available for 
renovation, has become generally accepted as good practice and has become the default option for anybody 
involved in window replacement.  A similar transition is now under way with respect to low emissivity 
glazing.  The introduction of meaningful efficiency standards for boilers in new build has meant that those 
involved in boiler replacement find it much easier to specify efficient boilers.  The impending introduction 
of standards requiring condensing boilers for new build appears to be in the process of making such boilers 
the default option for replacement.  The implication of this is that energy performance standards in existing 
dwellings will move in the wake of developments in new build. 



  

 171 

Problems and paradoxes 

461. The function of the first part of this paper has been to establish some of the basic properties of 
existing and new housing in the UK.  The purpose of this section is to examine some problems and 
paradoxes surrounding this sector. 

The worst performing buildings might not be the ones you think they are 

462. It is frequently assumed in debates about the UK housing sector, that the oldest dwellings 
necessarily have the worst energy and environmental performance and that it may be necessary to demolish 
significant numbers of these dwellings in order to achieve deep cuts in CO2 emissions.  Figure 5 shows 
that: 

•  without any intervention at all, solid walled dwellings are likely to have lower space heating 
requirements than cavity walled dwellings because of their tendency to a more compact form 
(terraced rather than detached or semi-detached); 

•  even if solid walls remain un-insulated, the application of best available window technology and 
efficient gas boilers can reduce space heating requirements of solid walled dwellings to a level 
that has only been achieved in new dwellings since 1995; 

•  externally insulated solid walled dwellings can perform significantly better than cavity walled 
dwellings – insulation of cavity walls is limited by the width of the cavity (normally 50-60 mm) – 
external insulation is not limited in this way; 

•  plausible developments in energy conversion offer the possibility of large reductions in CO2 
emissions from all dwelling types.  These reductions are significantly larger than the differences 
in performance between cavity and solid walled dwellings. 

463. The conclusion from this is any attempt to use demolition as part of a strategy to achieve 
significant carbon emission targets would need to be a great deal more selective than has hitherto been 
acknowledged.  There is no overriding environmental necessity to demolish existing dwellings because of 
factors such as wall construction.  

Factors driving demolition of existing dwellings 

464. The history of demolition in the UK presents a complex picture.  Large numbers of dwellings 
were demolished in the 1960s as part of comprehensive redevelopment programmes designed to achieve 
major improvements in living conditions by replacing dickensian squalor with modern plumbing.  Since 
then, demolition rates have remained an order of magnitude less than construction rates.  This in itself 
suggests a widespread practical attachment to the housing stock – demolition is exceptional, and repair and 
maintenance (albeit often at an inadequate level) are the norm.  

465. The preceding section suggests that technical or environmental obsolescence are not the primary 
reasons for seeking the demolition of existing dwellings.  It is perhaps useful to review some of the factors 
that do lead to demolition.  These include: 

•  decline of regional or local economic base – for example through the closure of much of the UK 
coal industry since the mid-1980s; 
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•  demolition of existing low density dwellings to allow the construction of dwellings at a much 
higher density; 

•  direct or indirect effects of transport systems – new road, rail and air infrastructure may require 
the demolition of otherwise sound dwellings, while both the construction of new infrastructure 
and heavier use of existing infrastructure may lead to the progressive decay and abandonment of 
remaining dwellings7. 

466. One of the most important factors in determining where new dwellings are constructed and where 
they are likely to slide into long-term decay is the pattern of regional development.  Economic activity, 
government, research and development are all concentrated in the South or South-east of the UK.  This has 
led to intense pressure for development of greenfield and brownfield sites in this part of the country.  The 
ODPM has recently announced plans for the construction of 250,000 dwellings around London (ODPM, 
2003), while at the same time 700,000 dwellings stand empty in England as a whole8 (Empty Homes 
Agency, 2003).  Attempts to rebalance the pattern of development across the UK have been made by 
successive governments, over many decades, though without any obvious impact. 

Impacts of economic growth 

467. Economic growth is likely to affect all aspects of production, use, refurbishment and demolition 
of dwellings.  Even at a growth rate of 1.5% per annum, wealth will double by 2050, though what form this 
increased wealth will take is impossible to predict in any detail. It is nevertheless likely that a significant 
proportion of increased wealth will take the form of new construction, continuing a long-term and 
international trend towards smaller households9.  

468. Growth and associated technological innovation and development will progressively widen the 
range of possibilities for moulding and adapting the dwelling stock in the future.  This could result in 
significantly higher environmental impacts, by allowing more and more frequent re-modelling, re-
decoration and cosmetic refurbishment.  On the other hand, it will also make possible the diversion of 
increased resources to maintenance and repair of existing dwellings, to measures to combat adverse 
impacts of climate change and to measures to reduce energy use and CO2 emissions.   

Conclusions 

469. The central theme of this paper has been an attempt to test the extent to which decisions about the 
future of the existing housing stock need be determined by energy and environmental considerations.  The 
discussion has necessarily been set in a UK context, though many of the arguments appear to be general. 

470. The conclusions from this exercise are: 

•  Technological developments in energy supply and conversion are likely to open up an ever wider 
range of options for dealing with existing dwellings.   

•  The pursuit of radical reductions in carbon emissions does not appear to justify extensive 
programmes of selective demolition of existing dwellings. 

•  Choices about housing (and indeed the built environment generally) are intrinsically complex, 
interlinked and path dependent.  The vigorous pursuit of renewable energy strategies would, for 
example, change the context for decisions in many other areas of infrastructure including 
housing. 
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•  This in turn is likely to increase the importance of integrated strategies – climate change 
(mitigation and adaptation), energy supply, development, transport, construction industry. 

•  Social, political, economic, and local environmental factors are likely to remain the key 
determinants of which parts of the buildings stock are retained and which demolished. 

•  Failure to understand the dynamic context of future decision-making may significantly increase 
costs of achieving policy goals.  

•  The complexities of the housing sector and of the wider context mean that poorly judged 
interventions aimed at securing the future of the stock may have the opposite effect in practice. 

                                                      
1  Real housing stocks contain a wide range of sizes and types of dwelling.  To simplify an otherwise 

complex picture, estimates of CO2 emissions have been based on two standard dwellings – an 80 m2 semi-
detached house with cavity walls and an 80 m2 terraced house with solid walls.  The first is close to the 
modal type for dwellings built after 1918 while the second is close to the modal type for older dwellings. 

2  The author is about to replace a nine-year-old, first-generation condensing boiler, which is suffering from 
advanced internal corrosion. 

3 There are many examples where sealed units have failed after as little as 5 years.  Most of these are 
however due to failure to apply obvious and well understood principles of window design. 

4  The author is currently externally insulating part of his own house.  The cost of the insulant (150 mm of 
expanded polystyrene, giving a U value in the region of 0.25 W/m2K) is around 10% of the total cost of the 
job. 

5  Figure 6 posits the continued use of natural gas for electricity for a further 50 years.  In the medium term 
this might result in an increase in gas use for generation and an increase in total gas use.  But the mix of 
generation indicated for 2050 uses essentially the same amount of gas per kWh of electricity as at present, 
while the combination of heat pumps and similar technologies discussed in this section opens up the 
possibility of significantly reducing gas use (direct and indirect) for heating and therefore of reducing total 
gas use. 

6  Cement production would be an obvious first candidate for such a development. 

7  Appleyard (1981) cited in Whitelegg (1993) illustrates the progressive abandonment of both dwellings and 
streets as levels of road traffic increase.  The effect can however work the other way.  Plans to expand 
airports around London have recently been shelved due to the realisation that such expansion would lead to 
unacceptable levels of pollution in adjacent communities. 

8  This represents approximately 3% of the stock, and is equivalent to many decades of demolition at current 
rates.   

9  Mean household size in the UK has fallen from around six in the middle of the 19th Century (DOE, 1971) 
to around 2.5 now. 
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Abstract 

471. Energy services companies (ESCOs) are expected to play an important role in globally promoting 
energy efficiency in existing buildings. This paper presents information at the international level on ESCO 
market trends, challenges to the ESCO industry, and policies for promoting the ESCO industry. Based on a 
survey conducted in the Fall of 2002, information was collected in 38 countries outside of the United 
States on the following key topics: (1) the number of ESCOs; (2) the key sectors targeted by ESCOs; (3) 
the four most important barriers facing the ESCO industry; (4) the approximate value of projects conducted 
by ESCOs in 2001; and (5) the future of the ESCO industry in that particular country. The total amount of 
ESCO activity outside the U.S. in 2001 is estimated to be between $560 million and $620 million, which is 
approximately one-half to one-third of the ESCO revenues in the U.S. for 2001. 

1. Introduction 

472. An energy services company (ESCO) is a company that is engaged in developing, installing and 
financing comprehensive, performance-based projects, typically 5-10 years in duration, centered around 
improving the energy efficiency or load reduction of facilities owned or operated by customers. ESCOs are 
seen as an important vehicle for promoting energy efficiency around the world in all sectors, but especially 
in existing buildings. Recent studies have examined the growth and potential market for the ESCO industry 
in the United States. For example, based on an a database of nearly 1500 case studies of energy-efficiency 
projects, it was estimated that ESCO industry revenues for energy-efficiency related services in the U.S. 
ranged from $1.8 - $2.1 billion in 2002 and that ESCO revenues increased at an average annual growth rate 
of 24% during the last decade. 

473. ESCOs are expected to play an important role in promoting energy efficiency in countries outside 
of the U.S. Based on a survey conducted in the Fall of 2002, information was collected in 38 countries 
outside of the United States on the following key topics: (1) the number of ESCOs; (2) the key sectors 
targeted by ESCOs; (3) the four most important barriers facing the ESCO industry; (4) the approximate 
value of projects conducted by ESCOs in 2001; and (5) the future of the ESCO industry in that particular 
country. Prior to presenting the results of this survey, we briefly discuss the survey methodology. After 
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presenting the results, we discuss possible actions that countries can take to promote the ESCO industry in 
their country. 

2. Methodology 

474. In late 2002, a questionnaire was developed and sent to key ESCO contacts in countries known 
for their ESCO activity. The countries were selected based on personal knowledge of ESCO activity in a 
particular country, recommendations from experts in the field who were knowledgeable about the ESCO 
industry, and a review of the literature. In this survey, informants were told that an ESCO refers to a 
company that conducts energy performance contracting (using either guaranteed energy savings, or shared 
energy savings). 

475. There are several caveats to this study. First, some countries may have been missed because the 
author was not aware of ESCO activity in that country. Second, the individuals providing information on 
ESCOs were often very knowledgeable about the ESCO industry in their country. However, they are not 
typically aware of all ESCO transactions in that country, so the level of ESCO activity in a particular 
country may be underestimated. Similarly, we relied on only one person per country; a larger sample 
would have given us more confidence in these findings (particularly the assessment of barriers). 
Unfortunately, a lack of resources did not allow for a larger sample. Third, about 5% of the potential 
informants did not respond to the survey, so some countries with ESCO activity are not represented in this 
survey.1 

3. ESCO Development Activity 

476. Information was collected on ESCO activity in 38 countries outside of the United States.2 The 
development of the ESCO industry is still in its infancy in many countries. In a few countries (e.g., 
Canada, Sweden, and the United Kingdom), ESCOs were created in the late 1970s and early 1980s. 
However, most ESCO activity occurred in the late 1980s and 1990s and the creation of the “first ESCO” is 
continuing today (e.g., Nepal). 

477. The number of ESCOs in each country varies, ranging from just a few ESCOs (e.g., Belgium, 
Nepal, Thailand, and South Africa) to over 50 (e.g., Brazil, Germany, Korea, and Switzerland). Most of 
these ESCOs are “local ESCOs” – in contrast to multi-national ESCOs that operate in two or more 
countries: e.g., Compagnie Generale de Chauffe (initiator of energy performance contracting in France 
over 100 years ago to guarantee results in district heating) had ESCOs in 20 countries and employed 
28,000 people in performance contracting. The number of entities does not reflect the level of investment 
activity by ESCOs: for example, the 20 ESCOs in Estonia implemented approximately $1-3 million 
dollars, while the 8 ESCOs in Poland implemented approximately $30 million. It is also important to note 
that the level of investment reflects several factors, only one of which is the number of ESCOs in the 
country. 

478. The survey data indicate that there is substantial ESCO activity in these countries. Based on these 
data, we calculate the total amount of ESCO activity outside the U.S. in 2001 to be between $560 million 
and $620 million. This is approximately one-half to one-third of the ESCO revenues in the U.S. for 2002. 

                                                      
1  Because of the above reasons, ESCO activity in the following countries are not covered in this paper: 

France, Italy, Latvia, Mongolia, Russia, and Sri Lanka. And limited information is available on Côte 
d’ivoire, Jordan, Morocco, and Tunisia. 

2   For comparative purposes, ESCOs started in the U.S. in the early 1980s. There are over 60 national and 
regional ESCOs operating in the U.S. today. 
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Given all of the uncertainties in the quality of the data, we expect the international ESCO activity in 2002 
to be greater than 2002 and to be approximately 50-75% of U.S. activity for that same time period. 

4. Sectors Targeted by ESCOs 

479. The type of sectors targeted by ESCOs varied by country. Typically, several sectors were 
targeted. In only two countries did ESCOs target only one sector: the industrial sector in Kenya, and the 
municipal sector in Lithuania. These were the exceptions. In most countries, ESCOs targeted the 
commercial, industrial, and municipal sectors. 

5. ESCO Associations 

480. One of the most important steps a country can take to promote the ESCO industry in their 
country is to establish an association of ESCOs.3 Over a dozen countries have created ESCO associations. 
These associations were generally established in the late 1990s. The associations often are created with a 
few members initially, but then grow in size as the association develops. For example, the Japanese 
Association of Energy Service Companies (JAESCO) was established in 1999 and now contains 110 
members. However, the number of companies in Japan with actual experience in performance contracting 
has not increased over that time period, remaining steady at 20 (and mainly large corporations). 

6. Barriers to the Development of an ESCO Industry 

481. Persistent barriers inhibit many cost-effective energy-efficiency projects and prevent the full 
development of the ESCO industry internationally. Recently, the International Energy Association’s 
Demand-Side Management Implementing Agreement’s Task X identified some major barriers: lack of 
information and understanding of the opportunities that energy efficiency offer; lack of culture for project 
financing; public procurement rules that prevent the use of ESCOs; “low” price of electricity; safety and 
reliability concerns that hinder the introduction of new technologies; burdensome administrative 
procedures that allow only very large projects to be carried out; and limited understanding of energy 
efficiency  and performance contracting by financial institutions. 

482. These barriers are consistent with the types of barriers reported in the literature on ESCOs in 
other countries. While each country and market is different, several barriers are common: 

•  Energy-efficiency projects compete for scarce capital with more traditional investments, such as 
small power plants and industrial expansion. 

•  Energy-efficiency projects and energy performance contracting are perceived to be more risky 
than supply-side projects because they are often non-asset based investments (i.e., collateral is 
difficult to obtain). This is especially true for small or start-up ESCOs. 

•  Many energy-efficiency projects and ventures are too small to attract the attention of large 
multilateral financial institutions.  

•  The legal and regulatory frameworks are not compatible with energy-efficiency investments, 
particularly energy performance contracting. In particular, measurement and verification 
protocols for assuring performance guarantees are not understood. 

                                                      
3  In the United States, the National Association of ESCOs (NAESCO) was formed in 1983. 
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•  Few in-country financial institutions have experience financing energy-efficiency projects or 
ventures, especially through ESCOs. 

•  Utility companies’ negative response to ESCOs (ranging from lack of interest to fierce 
resistance), for fear of decreased revenues. 

•  Lack of government support for energy performance contracting, especially in residential 
sector where local banks and private investors are reluctant to participate. 

483. In the survey of international ESCOs, each participant reported on the four most important 
barriers facing the ESCO industry in their country. The key barriers to the end user were related to: 
financing, perception of risk, information/awareness/knowledge, energy performance contracting expertise, 
access to energy-efficiency equipment and technology, administrative, reliability, and 
credibility/confidence/trust. The barriers do not represent an exhaustive list of barriers; however, they are 
the considered to be the principal barriers, as reported by the respondents. While all of the barriers are 
important, the financing challenges are a major stumbling block in the development of ESCOs – 
particularly in accessing funds and obtaining credit. Finally, the ESCO industry is not expected to resolve 
all of these barriers. The removal of these barriers will require a sustained effort by many parties. 

484. In addition to these key barriers for the end user, there were also policy-related barriers, such 
as: the lack of governmental policy and leadership on energy efficiency and the ESCO industry; the low 
cost of electricity and other energy carriers (gas and district heating); the lack of budgeting and 
standardized public procurement rules, contracts, procedures, and guidelines for ESCO services; the large 
economic and political uncertainty; conflicts with other government policies; unfavorable tax regimes; and 
the lack of a legal framework for protecting the interests of energy performance contracting participants. 
These barriers are not applicable to all countries; for example, some countries have implemented energy-
efficiency building codes and appliance standards. 

7. Future Prospects for the International ESCO Industry 

485. Most respondents were optimistic about the future of the ESCO industry in their country: all but 
three countries thought that there would be an increasing number of ESCOs in their country in the next five 
years. One country (Brazil) thought that the number of ESCOs would remain unchanged during this period, 
while two countries (Canada and Hungary) thought that the number of ESCOs would actually decrease in 
the next five years. 

486. The ESCO industry has evolved significantly over the last decade. The next decade will engender 
more change. Although market conditions and opportunities vary widely across countries, several trends 
currently are evident in many of the largest countries (particularly developing countries), which tend to 
increase the demand for energy efficiency and ESCOs: 

•  Subsidy removal. Many countries have recently begun to decrease or remove energy subsidies. 
This makes the true cost of energy more apparent to the end user and increases the incentives for 
efficiency. 

•  Privatization. Many countries are privatizing formerly state-owned energy utilities and major 
industries. This typically increases pressure on companies to improve efficiency in all aspects of 
operation, including energy use. 
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•  International competition. Increased global trade and competition forces companies to 
minimize input costs. As wages and the costs of local inputs rise with economic development, 
energy costs become relatively more important, providing further incentives for efficiency. 

•  Constrained power supply. The demand for electricity is growing faster than the expansion of 
electricity supply, creating incentives and demand for energy-efficient equipment and processes. 
In fact, some countries (particularly developing countries) experience regular electricity shortfalls 
that threaten industrial expansion and economic growth. 

•  Environmental concerns. Countries are under increasing pressure to clean up local pollution 
from industry and the power sector, and to limit growth in emissions of greenhouse gases that 
contribute to climate change. For example, the Kyoto Protocol could become an important 
mechanism for promoting energy efficiency and the ESCO industry. 

8. Actions for Promoting ESCOs Internationally 

487. Based on a review of the literature and discussions with experts in the field, several types of 
strategic actions are needed for fostering the development of the ESCO industry internationally – and some 
countries have already implemented one or more of these actions. The first action is to increase 
information about energy-efficiency projects, financing opportunities, and services offered by ESCOs. 
There is a lack of information by the end-user on ways to improve energy efficiency in situations where 
there are limited financial or technical capabilities (e.g., in public buildings). Creating an awareness that 
ESCOs can help final users in implementing energy-efficiency projects is an important step. The same lack 
of awareness and interest is also present in financial institutions, especially in countries where there has not 
been a culture for third-party project financing. For example, to move in this direction, the European 
Commission’s Joint Research Centre (JRC) plans to create a comprehensive list of ESCOs in the European 
Union, including a description of their projects, capabilities, and illustrative case studies. A wealth of 
information is also available at national and local energy agencies. For example, a similar activity at the 
local level is being conducted by the Graz Energy Agency under a SAVE project. 

488. Energy managers of companies are important stakeholders for the promotion of ESCOs. These 
professional and qualified individuals should be familiar with the service and capabilities offered by 
ESCOs and should be able to rely on them for implementing projects in their companies. Thus, an 
important measure would be the organisation of training courses for energy managers, making them aware 
of ESCO activities, ESCO-type projects, and measurement and verification methods and protocols for 
measuring energy savings.  

489. A second important action is to ensure that ESCOs provide a qualified and reliable service. In the 
United States, an ESCO accreditation system has been implemented by the national association of energy 
service companies (NAESCO). In Europe, an effort is underway to define the minimum set of 
qualifications for ESCOs, together with a system to assure the quality of service. Countries should 
understand the strengths and weaknesses of these activities and develop an ESCO accreditation system that 
meets the needs of both ESCOs and customers in their country. 

490. A third action is to create more information for financial institutions, and provide incentives to 
the “first movers” in this sector. For example, a country could develop and publicise a web site dedicated 
to those financial institutions that support ESCO-type projects and that offer financial assistance. 

491. A fourth action is to develop funding sources. ESCOs will need working capital for marketing 
and project preparation and development. Funding feasibility studies, energy audits and the preparation of 
financing applications would increase their ability to secure additional information and decrease the 
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amount of equity capital required. In addition, sources of debt and equity financing need to be located. 
Several possible funding sources should be investigated: private banks and lending institutions; financial 
institutions that are already familiar with energy performance contracting; multi-lateral funders and donor 
agencies (e.g., European Bank for Reconstruction and Development, World Bank, Asian Development 
Bank, U.S. Agency for International Development, International Finance Corporation, and the Global 
Environment Facility); venture capital firms; equity funds; strategic partners (e.g., utilities and engineering 
firms); leasing companies; and equipment manufacturers. A revolving fund to finance energy efficiency 
measures could also be set up. Dedicated debt organisations offering 80-100% financing for projects could 
be established and could use the above sources. Under this option, a master loan agreement would be 
standardised and executed between an ESCO and the debt facility which would commit the lender to 
provide financing according to defined terms and conditions. Funds would be drawn down on a project-by-
project basis. The balance of financing would come from the ESCO, the customer or another equity 
investor. Alternatively, the debt facility could provide 100% of project costs, but returns to the debt facility 
would be higher to reflect the higher risk. 

492. A fifth action is to standardise contracts. The development of standard contract terms can help 
both end users and the financial community better understand performance contracting.  The development 
of standard contracts has been an elusive task because various companies consider their contract 
approaches unique and proprietary. Eight countries participating in Task X of the IEA DSM Implementing 
Agreement (Finland, France, Italy, Japan, The Netherlands, Norway, Sweden and the United States) have 
suggested a model energy performance saving contract to be used in public procurement of ESCO services.  
Rather than developing a single standard energy services agreement, NAESCO, for example, is now 
focusing on standard language for a set of key contract provisions, such as insurance, equipment ownership 
and purchase options, which will allow standard contract forms to be built up gradually. It would also be 
useful to have standard contract provisions that could be adapted for use in smaller size projects.  

493. A sixth action is to standardise measurement and verification (M&V). Performance-based 
projects are subject to M&V protocols, and standardization of M&V guidelines is an important activity. 
The International Performance Measurement and Verification Protocol (IPMVP) protocols is a good model 
for countries and ESCOs to initially examine. NAESCO and industry representatives helped write the 
IPMVP protocols, and they are being used around the world for measuring and evaluating energy-
efficiency projects.  

494. A seventh action is to conduct ESCO demonstration projects, perhaps as joint ventures. A critical 
factor in the future role and success of ESCOs will be the ability to demonstrate successful applications of 
the ESCO concept. The purpose of these demonstration projects would be to illustrate the applications of 
energy-efficient technologies, demonstrate the concept of energy performance contracting, and create areas 
of expertise in ESCO development. In order to attract potential customers, government agencies (or 
utilities) could identify and qualify customers with energy-efficiency potential and, acting on behalf of a 
single customer or preferably a group of customers, undertake the procurement of turnkey energy-
efficiency equipment installation and services.  The typical method is to develop and issue a request for 
proposals (RFP) to the energy-efficiency industry. Before issuing the RFP, the procuring agency should 
secure the customer’s commitment to the program, assist the customer in defining its decision-making 
process and the acceptable range of financing and contracting terms, perform a preliminary analysis of the 
customer’s creditworthiness, and assemble basic information on the energy cost, consumption and end use 
characteristics for the customer’s facilities. The RFP should define the proposal format, its evaluation and 
selection process. This preliminary work delivers to the ESCO community a qualified and decision-ready 
customer. Experienced lenders can impart valuable information as well as demonstrate the importance of 
M&V to these projects’ success. Early success of ESCO projects will be critical to the long-term growth 
and prosperity of the ESCO industry. 
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495. An eighth action is to promote energy performance contracting in local, regional, and federal 
government buildings. Government-owned property is a major energy user and can represent a significant 
proportion of the potential ESCO market. ESCOs can provide government organisations with valuable 
expertise and private sector investment capital. However, energy performance contracting is very often 
regarded as unconventional finance by government authorities. Rules and regulations may simply not 
allow energy performance contracting on government property. Therefore, an important first step is to 
review regulations and remove institutional impediments to provide a more hospitable environment for 
performance contracting. Countries should expedite the process as much as possible by providing subsidies 
to ESCOs and/or allowing 10-15% of government buildings be made available to performance contractors, 
raising the credibility of the ESCO business concept with major banks. The buildings could be made 
available to the top 3-4 qualifying ESCOs (the work should be divided up among the ESCOs). After this 
initial stage, all government buildings should be made available to energy performance contracting. 

496. A ninth action is to develop a third-party financing network. The network would include ESCOs, 
national and regional energy efficiency agencies, associations of ESCOs, lighting and equipment 
manufacturers and suppliers, financial institutions, community agencies, utilities, and other suppliers of 
energy services that have an interest in accelerating investments in energy efficiency. All of these actors 
have a role to play in disseminating information on how third-party financing can be used to overcome 
impediments to energy efficiency and thereby accelerate energy-efficiency investments. The network 
would have as its aim the co-ordination of the efforts of the various and diverse actors to accomplish 
market penetration of energy-efficient technologies. They could co-ordinate activities, collaborate on 
information dissemination, and periodically exchange information about their experiences. 

497. A tenth action is to establish an equipment-leasing organisation. Existing leasing companies 
might be persuaded to offer energy-efficient equipment. Depending on the availability of energy-saving 
measures, equipment-leasing organisations may need to be established to provide a supply of energy-
efficient equipment for leasing.  

498. In the long term, a combination of legislative measures, such as the proposed energy service 
Directive by the European Commission imposing a certain level of energy-efficiency projects to be 
delivered by utilities, as well as easing procedures for ESCO projects (e.g. procurement rules, etc.) could 
trigger a wide expansion of the ESCO business. 

499. Finally, the introduction of the Kyoto Protocol and its flexible mechanisms (emissions trading, 
clean development mechanism, and joint implementation), and the related proposals for Directives by the 
European Commission for responding to these mechanisms will create a new opportunity for developing 
the ESCO industry. Energy-efficiency projects offer very cost-effective approaches for reducing 
greenhouse gas emissions. Emerging carbon markets will create new opportunities for project financing 
and the further diffusion of monitoring and verification techniques used in energy performance contracting. 

9. Conclusions 

500. In this paper, we have shown that there is significant ESCO activity in countries outside of the 
United States in promoting energy efficiency. In some countries, some of the key mechanisms for 
promoting energy efficiency and ESCO-type projects are in place (e.g., ESCO industry associations, 
financing, measurement and verification protocols, and information and education programs). Many 
countries are relatively new in promoting the ESCO industry, but are interested in promoting the ESCO 
industry. Nevertheless, there are key policy barriers and barriers to the end user that must be addressed 
before the ESCO industry can flourish. We expect that countries taking steps to clean up local pollution 
from industry and the power sector, and to limit growth in emissions of greenhouse gases that contribute to 
climate change, will be among the leaders in developing the ESCO industry. 
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10. Note 

501. This paper is an abbreviated version of a longer paper: “An International Survey of the Energy 
Service Company (ESCO) Industry,” Edward Vine, Energy Policy, forthcoming. For those interested in a 
history of the ESCO industry, see “Energy Services Industry,” Edward Vine, chapter in Encyclopedia of 
Energy, forthcoming. 
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Abstract 

502. This paper describes the LEED environmental assessment and rating system for buildings 
developed and implemented by the USGBC.  The paper outlines the scope of LEED and how it works 
within the US commercial buildings market.  It describes how LEED is developed and implemented and 
the progress made over the last 2-3 years in the US market.  Finally, the paper reviews the development of 
new LEED versions to apply to different market sectors and in different phases of the life cycle of 
buildings. 

Introduction 

503. LEED is a third party environmental assessment tool that USGBC uses to certify buildings and 
help transform the market.  LEED is targeted at the leading 25% of best practice.  By certifying buildings 
as Certified, Silver, Gold and Platinum, USGBC labels the performance of green buildings so that they can 
attract premium value in the market.  If the buildings attract premium value then they will be more 
profitable and this promotes and encourages market transformation. 

504. Clients will preferentially buy and occupy Green buildings because they convey an ethical and 
environmentally responsible ethos by the company to customers, to employees and to investors.   
Politicians also wish to associate with Green buildings because association with a Green agenda can win 
votes. 

505. The tenants of Green buildings appreciate the productivity benefits, reduced absenteeism and 
lower running costs of these buildings.  Employees enjoy the improved daylighting and improved health 
and comfort of the buildings.  Occupants of Green buildings find that they improve their ability to attract 
and retain staff. 

506. Educational establishments appreciate the low running costs, the ability to attract better students 
to a Green college and the improved learning outcomes from Green buildings 

Development of LEED 

507. LEED development is supervised by the LEED Steering Committee.  Separate committees are 
constituted from stakeholder groups for each of the different LEED products. 

508. In developing LEED products, there are a number of common steps: 
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•  Deciding the issues to be addressed and how to measure or assess them appropriately.  LEED 
committees try to develop performance metrics as the basis of credits, but sometimes a 
proscriptive credit is more practical and easier/cheaper to document and to assess. 

•  Grouping the issues under the appropriate LEED categories.  These are kept common to all 
LEED versions to aid understanding and acceptance by the market, to simplify training and to 
reinforce a common look and feel for the LEED brand.  The categories are: 

− Sustainable Sites 

− Water Efficiency 

− Energy & Atmosphere 

− Materials & Resources 

− Indoor Environmental Quality 

•  Assessing the number of credits to be assigned to each issue – effectively weighting the issues for 
their relative importance.  Once again, the LEED Steering Committee ensure that the overall 
numbers of credits are similar or reconcilable between products and ensure that the overall 
balance between credit categories is similar. 

How LEED Works 

509. Project teams register their buildings through the USGBC web site – www.usgbc.org.  They then 
have access to resources to help them to document their project for certification – the Rating System, the 
Reference Guide and Letter Templates.  They can also join one of the LEED modular workshop courses – 
the LEED Introductory course, the LEED Intermediate course and the LEED Advanced course.  They can 
also take the LEED Accreditation exam and become a LEED Accredited Professional if they are 
successful. 

510. When a project is nearing completion, the project team can submit their documentation of LEED 
credits for assessment and certification.  This stage takes about 2 months with a preliminary review and a 
final review. 

LEED Progress 

511. LEED has had much success in new commercial buildings.  In just 2 years, the number of LEED 
registered projects has gone form 176 to over 1000, with projects coming from 9 countries (USGBC does 
not actively promote the use of LEED in other countries).  This represents about 2% of the number of 
projects and 4% by constructed floor area per year.  Over the same period, USGBC has trained 8,000 
people through the workshop program of which 5,000 have passed the LEED Accreditation exam.  LEED 
has taken off across the US, with registered projects in all states except for South Dakota (a largely rural 
state with very few large urban conurbations) 

New LEED Products 

512. LEED products are developed for use in different construction sectors and for different phases in 
the life cycle of buildings.  LEED aims to comprehensively address all building types across the life cycle 
of the buildings. 
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513. New versions of LEED are under development for: 

•  Existing Buildings 

•  Commercial Interiors 

•  Core & Shell buildings 

•  Homes 

•  Neighborhood Developments 

LEED for Existing Buildings 

514. LEED for Existing Buildings is intended to address the operation and upgrade of existing 
buildings, targeted at the building owner and facilities managers.  LEED for Existing Buildings has been 
under pilot over 2003 with more than 80 projects and will complete in early 2004.  The projects are very 
diverse including commercial buildings, industrial buildings, federal, state & local government, schools, 
colleges and universities, NGO offices.  The pilot includes the Pentagon renovation and the headquarters 
offices of National Geographic. 

515. LEED for Existing Buildings is very important because there are 80 times as many existing 
commercial buildings as there are new buildings constructed every year.  If LEED for Existing Buildings is 
to penetrate such a large market quickly, USGBC must develop a scalable process of implementation using 
the web site and strategic outsourcing of services to consultants.  It will be very important to maintain an 
in-house technical auditing capability to ensure the consistency of the technical assessments for 
certification. 

LEED for Commercial Interiors 

516. LEED for Commercial Interiors is targeted at the design and construction of interiors in existing 
buildings and the tenant fit-out of new buildings.  LEED for Commercial Interiors has been under pilot 
throughout 2003 with over 70 buildings.  The pilot will come to completion in the first quarter of 2004.  
The projects in the pilot are also very diverse including commercial offices, educational buildings, NGO 
offices, government buildings, design studios. 

517. LEED for Commercial Interiors represents a market about 16 times as big as LEED for New 
Construction.  USGBC plan to use a similar scalable process for implementation as for LEED for Existing 
Buildings using the web site and strategic outsourcing of services to consultants. 

LEED for Core & Shell buildings 

518. LEED for Core & Shell buildings is intended for speculative developers who develop the core 
and shell of the building but have little control over how future occupants may choose to design and fit-out 
the interior spaces.  It covers a reduced scope of credits compared to LEED for new Construction related to 
just the Core and Shell of new buildings.  In addition, LEED for Core & Shell buildings will permit pre-
certification of the developers specification and plans prior to completion of the design and construction.  
The commissioning requirements of LEED for New Construction can only be completed once the building 
is almost complete.  This means that the LEED certification is available too late for it to be of any value 
assisting the speculative developer to market and promote the development to prospective tenants.  For 
LEED for Core & Shell buildings, USGBC is introducing the idea of pre-certification of the intentions of 
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the developer based on preliminary specifications and plans to give the developer a pre-certified rating to 
assist in promoting and marketing the building to prospective tenants.  To ensure that the developer then 
delivers on his promises, the pre-certification level must be written into the tenant lease so that if the 
developer then fails to achieve the promised rating at final certification, the tenant has legal recourse. 

519. LEED for Core & Shell buildings has just completed its development phase and is commencing 
pilot over the next year.  The call for pilot projects was issued in November, and there are already 20 
buildings offered for pilot including World Trade Center 7 in New York and 2 very large commercial 
offices in China. 

LEED for Homes 

520. LEED for Homes is a crucial component of USGBC’s market transformation strategy because 
there are 1.4 million homes built each year and this takes Green building right into the homes of US 
citizens.  Homes represent 55% to 60% of all the environmental impacts from US buildings. 

521. It is a very hard market to influence because the profit margins are very tight, and homebuilders 
are very conservative.  It is further complicated because there are almost 30 existing local Green Homes 
standards across the US.  USGBC estimate that 80% of the US is not served by the existing Homes rating 
systems and that is where USGBC will target its efforts. 

522. LEED for Homes is commencing its development phase.  This entails engaging with the existing 
stakeholders in this market and establishing the right working relationships and collaborative agreements.  
USGBC does not want to be competing with exisiting programs that are already successful in their own 
areas.  This also involves establishing how to target this product to be a viable self-financed rating system 
and preparing a viable business plan for the product. 

LEED for Neighborhood Developments 

523. LEED for Neighborhood Developments is intended to go beyond the single building and address 
many of the components of sustainability that work at the community level.  These include: 

•  Car transport minimization, transport energy, reduced congestion and pollution, reduced road-
building costs 

•  Rain and storm-water management 

•  Reduced sprawl, reduced encroachment on the countryside, reduced ecological damage 

•  Improved energy, transport and waste infrastructure 

•  Improved health in walkable and cyclable communities 

•  Improved safety and security in thriving, neighbor aware communities 

•  High density economically vibrant communities  

Conclusions 

524. The LEED environmental rating and certification system has proved very effective to motivate 
change in the commercial sector of the US Construction industry toward more sustainable practice.  
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USGBC plan to extend the application of LEED to every construction sector and over every phase in the 
life cycle of buildings in a comprehensive strategy of market transformation.   

525. I am privileged to participate in this inspiring but also intimidating challenge.  I am proud to 
acknowledge the achievements of Christine Ervin President and CEO and the volunteers and dedicated 
staff that support the development and implementation of LEED in countless ways. 
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Summary 

526. New assessment tools known as CASBEE (Comprehensive Assessment System for Building 
Environmental Efficiency) have been developed by the JSBC (Japan Sustainable Building Consortium), 
supported by the Ministry of Land, Infrastructure and Transport.  In CASBEE, two environmental aspects 
i.e. environmental load (L) and quality of building performance (Q) are set as the major assessment targets. 
There are about 80 items to be assessed in CASBEE, which are categorized into two groups of L and Q.  
BEE (Building Environmental Efficiency) is defined as Q/L, following the concept of eco-efficiency.  
Thereby, it becomes possible in CASBEE to assess how much a building can reduce the environmental 
load, with realizing the high environmental quality.  This assessment structure is the most unique point of 
CASBEE, compared with existing assessment tools, in which the main concern is the evaluation of the 
environmental load. The aspect of realizing high quality is not expressed clearly in the existing tools.  
CASBEE is going to provide four tools according to the lifecycle of a building, i.e. pre-design stage, 
design stage and post-design stage.  Thus CASBEE can be applied to existing buildings and can contribute 
to the promotion of sustainable use of building stock with the aid of BEE. 

1. CASBEE as an Information Tool for promoting Sustainable Use of Building Stock 

527. There are several measures for promoting sustainable buildings, for instance environmental 
education, information distribution, and the restrictions imposed by laws. Among them, assessment of 
building environment plays an important part in promoting sustainable buildings.  From 1990s, a number 
of assessment methods for building environment, such as BREEAM 4[1], LEEDTM 5 [2] and GB Tool 6[3] etc, 
have been developed and attracted broad attention from the countries throughout the world. These methods 
for assessing building environment have widely taken root in the communities in recent years and used for 
promoting sustainable buildings. CASBEE (Comprehensive Assessment System for Building 
Environmental Efficiency) is one of these assessment methods, which has been developed recently based 
on new concepts. 

                                                      
4  Building Research Establishment Environmental Assessment Method 
5  Leadership in Energy and Environment Design 
6  Green Building Tool 
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528. It is pointed out in the interim report from OECD “Environmentally Sustainable Buildings: 
Sustainable Use of Building Stock” [4], that the lack of information often becomes the obstacle to promote 
the SUBS (Sustainable Use of Building Stock). Thus it is desired to implement a usable information tool 
for the promotion of SUBS.   

529. For such a purpose some comprehensive assessment tools for buildings such as CASBEE can be 
well utilized as an information tool with the process from (1) to (5) described below. 

•  Assessment of new and existing buildings 

•  Disclosure of assessment results 

•  Creation of a “virtual” market for sustainable buildings 

•  Providing incentives to building owners, designers, and users to encourage development of high-
quality sustainable buildings for both cases of new and existing buildings 

•  Utilization of market mechanisms for the spread and promotion of sustainable building stock 

530. As shown above, comprehensive assessments and labelings for new and existing buildings play 
an essential role as an information tool for promoting SUBS. In this context, the assessment tool should be 
designed so as to complement the related policy instruments for SUBS. The creation of a “virtual” market 
of sustainable buildings is crucial for the information tool to operate well. The advantage of CASBEE as 
an information tool for SUBS is described hereafter.  

2. Viewpoints to be considered for developing the Assessment Tools  

2.1. Life stage of buildings in the assessment 

531. In developing information tools for SUBS, there must be several points to consider. Firstly, the 
consideration of the lifecycle of a building in the assessment is essential for SUBS. However, existing 
assessment systems do not express clearly this point of view, except LEED etc.  

532. CASBEE provides tools to assess buildings in all their life stages, as shown in Table.1. The 
individual tools with different stages and different objectives have been designed for their associated users.  

Table 1. Four tools in CASBEE applied to each life stage 
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2.2. Two aspects of assessment; Environmental Load (L) and Quality of Building Performance (Q) 

533. In drawing up the methods for assessing the sustainability of buildings, the issues of global 
environment must be naturally taken into consideration.  Environmental assessments started to take the 
responsibility of the building sector for reducing the environmental load of construction to the global 
environment.  In this context, existing tools have basically focused on Environmental Load (L) as their 
assessment targets.  This aspect is naturally included in CASBEE as shown later. 

534. On the other hand, people spend 90% of their lifetime in indoor space. There is no doubt that 
providing high-quality indoor environment is vital for the sustainability of human beings.  In CASBEE, 
this aspect is assessed as Quality of Building Performance (Q).  Thus, it is important to include both the 
aspects of assessment, Environmental Load (L) and Quality of Building Performance (Q). In particular, the 
consideration of the improvement of quality of building performance is crucial for existing buildings.  

535. In this context, the existing assessment systems are reviewed as shown in Table 2. It lists the 
assessment items included in the well-known assessment systems.  By reviewing in detail these items, it 
can be pointed out that the existing assessment systems put their focus on the aspect of Environmental 
Load (L) to suppress environmental degradation. In contrast, less importance is put on another aspect of 
contributing to environmental sustainability, i.e. the formation of high-quality building properties.  As, 
CASBEE categorizes the assessment items into two major groups, Q and L, it succeeds to include both 
aspects of Quality of Building Performance (Q) as well as Environmental Load (L).   

 

Table 2. Assessment items of well-known assessment systems 
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2.3. Introduction of concept of  “Environmental Efficiency” into CASBEE 

2.3.1. Indicator “BEE” in CASBEE as an Information Tool 

536. Under CASBEE, the building environmental issues are assessed based on newly introduced 
concepts such as Building Environmental Efficiency (BEE).  The introduction of the BEE concept, the 
most unique feature of CASBEE, will provide a conceptual basis for accumulating high-quality building 
properties to attain SUBS. 

537. The OECD has proposed the concept of Eco-efficiency[5] as an indicator for obtaining the 
maximum effect of environmental load reduction from the minimum resource input.  Eco-efficiency is 
defined as equation (1) as below[6]. 

                                     Quality of life 

           Environmental load 

538. The concept of Eco-efficiency may be utilized as a fundamental indicator for assessing 
sustainability in buildings, though there is a little room for discussion about how to define quality of life 
and environmental load from the viewpoint of building environment.  Thus, the principle of Eco-efficiency 
has been incorporated into CASBEE as the indicator of BEE (Building Environmental Efficiency).  BEE is 
one of the most important features in CASBEE, and is described as the equation (2) below.    

       Q (Quality of building performance) 

    L (Building Environmental Load)     
 
539. The value of BEE becomes larger, as quality (Q) increases and load (L) decreases.  This concept 
of BEE makes it possible to present the assessment results clearly and simply.   Simplicity is essential for 
the widespread use of the information tool.   

2.3.2. Categorization of assessment items towards Q and L for the use of BEE 

540. The main assessment fields of CASBEE include; (1) energy efficiency, (2) resource efficiency, 
(3) local environment, and (4) indoor environment.  These are similar to those of other well-known 
assessment tools.  These four fields include about 80 sublevels of assessment items. Since the 80 sub-items 
include various contents, it is generally difficult to treat them on the same basis. To overcome this 
difficulty, the need for categorizing the 80 sub-items has arisen.  Based on the above-mentioned statement 
concerning Q and L, sub-items are categorized into groups of Q (Quality of Building Performance, the 
numerator of BEE) and L (Building Environmental Load, the denominator of BEE), as shown in Fig.1. 

 

Eco-efficiency = 

BEE   = 

(1) 

(2) 
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Figure 1. Categorization of 80 sub-items into Q and L 

 
1   Energy efficiency

2   Resource efficiency

3   Local environment

4   Indoor environment

about 80 sub-items in total

Categorize 
80 

sub-items 
into 

Q and L

Q1: Indoor environment

Q2: Quality of Service 

Q3: Outdoor environment  
on site 

Numerator
of BEE

L1: Energy
L2: Resources and 

materials
L3: Off-site environment 

Denominator 
of BEE

Major 4 items

1   Energy efficiency

2   Resource efficiency

3   Local environment

4   Indoor environment

about 80 sub-items in total

Categorize 
80 

sub-items 
into 

Q and L

Q1: Indoor environment

Q2: Quality of Service 

Q3: Outdoor environment  
on site 

Numerator
of BEE

L1: Energy
L2: Resources and 

materials
L3: Off-site environment 

Denominator 
of BEE

Major 4 items

 

3.  Basic Concept for developing CASBEE 

3.1.  Definition of Q and L through virtual enclosed space at the site boundary 

541. Initially, the assessment systems for building environment described above started in the 1990’s 
when we became aware of the limits of the capacity of regional and global environment.  In assessing 
building environment, it is essential to present the boundary for evaluating the environmental capacity.  For 
this reason, a virtual enclosed space defined at the building site boundary is assumed as the boundary to 
which the environment will be assessed as shown in Fig.2. 

 

Figure 2. Definition of Q and L through virtual enclosed space at the site boundary 
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542. Under this modelling shown in Fig.2, external environmental load (L) may be defined as 
“negative influences exerting on the external environment across the boundary of the virtual enclosed 
space”.  Here “external” extends globally.  Improvement in environmental performance (Q) within the 
virtual enclosed space may be defined as “improvement in living amenity for building users”.  By 
explicitly defining Q and L through this virtual enclosed space, the concept of BEE becomes possible to be 
introduced into the framework of CASBEE.  BEE defined in the equation (2) may be explained as equation 
(3).  The introduction of the virtual enclosed space also provides the conceptual basis for the CASBEE 
framework. 

                        Environmental quality inside the enclosed space 

                              Environmental impact outside the enclosed space  

BEE   = (3) 
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3.2. Labeling by BEE 

543. By assigning the score of Q at the vertical axis and the score of L at the horizontal axis, the value 
of BEE can be identified on the slope of the line connecting between the plotted point of the assessment 
result to the origin (0.0).  As shown in Fig.3, the scoring criteria of Q and L have been established 
assuming that the buildings on the line (BEE=1.0) present those of standard environmental performance.  
A larger Q value and a smaller L value make the slope steeper, indicating high-quality buildings, i.e. more 
sustainable.  With the increasing BEE value, total environmental performance of buildings is labeled as 
any of Class C (Poor), Class B- (fairly poor), Class B+ (good), Class A (very good), and Class S 
(Excellent). 

 

Table 3. Environmental labeling based on BEE 
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544. Present status of BEE in Japan is shown in Fig.4.  Here, buildings constructed by a large 
construction company are labelled. The average value of BEE seems to be between 0.8 and 1.0 in these 
samples. To enhance the reliability of this method, assessment cases have been accumulated and the 
method for calculating the values of Q and L is continuously reviewed using the cases. 
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Figure 4. Present status of BEE labeling for the buildings in Japan 
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4. Operation of CASBEE 

4.1. Necessity of developing Japan and Asian models 

545. Asian areas have several reasons for requiring the promotion of sustainable building construction 
and some specific problems, which possibly make difficult the application of the existing assessment 
methods without modification.  First, most of them have such problems as giant population and rapid 
growth of population.  Second, in these countries, it is anticipated that resource and energy consumption 
will rapidly increase in the future.  Third, in Japan and other Asian countries characterized by hot and 
humid climate, it can be said that the life cycles of architectural structures are generally shorter than those 
in Europe or North America.  Finally, many of the existing environment control techniques were born in 
cold districts and are well applicable to cold climate.  They are generally not easy to apply to the Asian 
sultry districts without modification.  From these points of view, it is eagerly needed to develop new 
assessment systems suitable for Asian countries including Japan. 

4.2. Project outline 

546. The project supported by the Housing Bureau of the Ministry of Land, Infrastructure, and, 
Transport, has been launched for developing CASBEE.  It was triggered by the awareness of the need for 
revising existing environmental assessment methods through the reviewing process, as described above.  
Research and development efforts have been made proactively under a joint team of government, industry 
and academia as shown in Fig.53. 
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Figure 5. Development body of CASBEE; Collaboration of three sectors 
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547. CASBEE has been proposed as a Japan’s mode.  In this model, new points of view are contained 
such as the concept of environmental efficiency (BEE), and the virtual enclosed space set at the site 
boundary for defining Q and L etc.  The new principle for system development is to clearly assess building 
sustainability focusing on two aspects of the assessment items of Q (Quality of building performance) and 
L (Building Environmental Load). 

4.3. Basic considerations to the development of CASBEE 

548. The CASBEE development team has successfully developed Tool-1, “CASBEE-New 
Construction”, out of four tools and three other tools are about to be completed (cf. Table 1).  The team’s 
basic considerations to the development can be characterized as below. 

1. High evaluation of excellent sustainable buildings  
          creating an incentive for designers to achieve high-quality buildings 

2. Greater simplicity 

3. High availability for various building-uses 

4. Consideration of issues peculiar to Japan and Asian areas 

4.4. How to utilize CASBEE as an information tool 

549. CASBEE can be possibly applied in various scenarios as an information tool.  Potential 
applications by three types of uses are shown below as an example. 

(1) Public sector 

•  as a judging tool by municipalities for building construction permissions (e.g. Nagoya City). 

•  as assessment criteria for design competitions or PFI work. 

•  etc. 

(2) Private sector 

•  as a design tool for clients and designers. 

•  as a labeling tool for new and existing buildings. 

•  as an incentive to promote higher quality buildings. 



  

 197 

•  etc. 

(3) Academic sector 

•  as a tool for CPD (Continuing Professional Development) . 

•  as a tool for the holistic education of building design in colleges. 

•  etc. 

550. In addition to the above, CASBEE can be used as an explanatory tool for providing the nation’s 
citizens, prefectural residents, and city residents etc. with information concerning building sustainability 
and SUBS, taking advantage of its simplicity. 

5. Assessment Result Sheet of CASBEE   

551. The Tool-1 of CASBEE (CASBEE-New Construction) is used in the stages of basic design, 
execution design and construction completion.  Assessment results are presented in the form of the 
Assessment Result Sheet, as shown in Fig.6, which mainly provides summary information on the 
assessment results for a building. 

552. The top of the Assessment Result Sheet gives the building outline as shown in Section (1) in 
Fig.6.  Section (2) graphically summarizes the assessment results using radar chart, bar chart and BEE.  
Section (3) displays optional assessment items including the indicators important for environmental 
performance assessment but not contained in Section (2), such as results from LCCO2.  To assess the 
assessment items contained in Section (3), detailed data is required.  Since the inclusion of them into Tool-
1, which is used in the design stage, makes the assessment work difficult, they are treated as optional. 

553. Note that L (Load) is also assessed as the score of LR (Load Reduction) in the assessment 
procedure of CASBEE.  The assessment results can be easily understood when a higher score of Q means a 
higher rating, and similarly a higher score of LR (Load Reduction) means a higher rating.  As far as BEE, 
“L” is used since a smaller value of L gives a higher rating of BEE. 
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Figure 6. Assessment result sheet for Tool-1 (CASBEE-New Construction) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

6. Assessment Cases and their Assessment Results  

554. Using Tool-1, six buildings listed in Table 3 were assessed.  Among the six buildings, Case I is a 
common office building located in dense urban area of central Tokyo.   Case II to VI are known as an 
environmentally-well-considered building, some of which have been awarded several prizes.  These five 
buildings use various environment-conscious approaches including a lighting control mechanism by 
daylight sensors, air flow windows, garbage disposers, BEMS, and others. 

(2)-1 Results of  “Q” 
 category 

(2) Result of CASBEE  
displayed by a radar  
chart and bar charts 

(1) Project outline 

(2)-1 Results of “LR” 
category 

(2)-2 Results of BEE 
(= Q / L) 

(3)-1 Optional items  
         (e.g. LCCO2) 

(3)-2 Design process 
         assessment  
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Table 3. Assessment cases and their assessment results (BEE) 

 Building Type BEE Class Site Completion 

Case I Office 0.6 B- Dense urban area 
(Tokyo) 

1993 

Case II Office 3.3 S Suburb 
(Kawasaki City) 

2000 

Case III Apartment 
complex  

1.5 A Urban residential 
area (Tokyo) 

1997 

Case IV School 1.9 A Suburb 
(Hukuoka pref.) 

2003 

Case V Retail shop 1.2 B+ Suburb 
(Kyoto pref.) 

1998 

Case VI Hospital 2.1 A Suburb 
(Toyama pref.) 

2002 

 

555. The comparison among the BEE-based assessment results of Cases I to VI is shown in Fig. 7.  
The difference in assessment results between the common building (Case I) and the environmentally-well-
considered building (Case II ~ VI) is well illustrated.  Furthermore, the excellence of 5 buildings is very 
clear when they are compared to the present status of Japan shown in Fig.4 well. Such assessment results 
demonstrate that CASBEE is a satisfactorily practical tool for comprehensive building assessment. 

 
Figure 7. Comparison among assessment results based on CASBEE 
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7. Concluding Remarks 

•  A comprehensive assessment system can be utilized effectively for promoting SUBS. 



 

 200 

•  Disclosing the assessment results and creating a “virtual” market of labeled buildings are most 
important for the spread and promotion of the sustainability of new and existing buildings. 

•  Assessments should be carried out over all stages of a building’s lifecycle, with respect to the 
aspects of L and Q. 

•  A simple indicator such as BEE has the advantage as an information tool to the public for its 
simplicity. 
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Abstract 

557. This presentation focuses on the environmental implications of two case study projects involving 
extensive renovation and rehabilitation of older Canadian buildings to serve new functions.  Both of the 
case study projects were submitted as Canadian entries to the Green Building Challenge.   One deals with 
an old locomotive manufacturing and repair facility in Montreal that has been converted to a high tech 
office building.  The other study deals with redevelopment of an entire city block in Winnipeg, with 
retention of one major building and the facades of several others.  The Athena Institute assessed the 
environmental implications of both of these projects using its Environmental Impact Estimator software, 
the only North American software for life cycle assessment of whole buildings and building assemblies.  
The software allows a full life cycle assessment of the environmental effects of different design options 
and material mixes, and will also take account of operating energy use, including pre-combustion effects, if 
results are available from a separate energy simulation tool. 

558. The paper emphasizes the process of properly crediting the retention of structural and envelope 
systems, which typically account for a substantial portion of the materials-related environmental footprint 
of a building.   While it may seem intuitively obvious that retaining and renovating older buildings has 
environmental merit, the case is difficult to prove without access to the appropriate data and tools.  It is 
especially difficult to convince developers, when the monetary costs of major renovations often exceed the 
costs of building new. 

559. The paper will also present results from a recent Institute survey of the reasons for demolition of 
a large sample of buildings in a U.S. city. 
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1. Introduction 

560. The Interim Report on Sustainable Use of Building Stock (SUBS) rightly emphasized the 
importance of existing buildings from a sustainability perspective.  In addition to the fact that buildings in 
use today will continue to account for the major portion of the building stock for decades to come, the 
adaptation of existing buildings to meet evolving requirements will reduce the need for new construction.  
However, the monetary cost of major renovation or rehabilitation of existing buildings may be the same as, 
or even greater than, the cost of building new.  Furthermore, the cost of rehabilitation is often uncertain 
because of the unknowns inherent in the process.  Justifying rehabilitation may therefore be difficult, 
especially if the environmental gains are not quantified.   That step, in turn, requires the appropriate data 
and tools. 

561. The Athena Institute has had the opportunity to apply its Environmental Impact Estimator 
software in the assessment of projects that involved major renovations to existing buildings, as well as in 
investigative studies to determine the best approach for properly crediting the related environmental 
effects.  I have drawn on those studies here to help address the broader questions posed by this OECD 
Workshop on Sustainable Buildings. In this paper I am especially focusing on how tools such as ours can 
be used to gauge the environmental gains of SUBS when it requires major renovation or rehabilitation of a 
building — a different situation from continued use of a building that does not require significant 
construction to prolong its life. 

562. Before presenting the case study results, I briefly explain life cycle assessment (LCA) and the use 
of the LCA-based Environmental Impact Estimator.  Section 2 then discusses the approach to assessing the 
environmental effects of renovation relative to new construction.  Subsequent sections of the paper present 
the case study results.  The last section presents the results of a recent survey of the reasons for demolition 
of about 200 buildings in the city of Saint Paul, Minnesota. 

The LCA Background 

563. Put simply, LCA is a methodology for assessing the environmental performance of a product 
over its full life cycle, often referred to as cradle-to-grave or cradle-to-cradle analysis.  Environmental 
performance is generally measured in terms of a wide range of potential effects, such as the following: 

•  fossil fuel depletion; 

•  other non-renewable resource use; 

•  water use; 

•  global warming potential; 

•  stratospheric ozone depletion; 

•  ground-level ozone (smog) creation;  

•  nutrification/eutrophication of water bodies; 

•  acidification and acid deposition (dry and wet);  and  

•  toxic releases to air, water, and land.  
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564. All of these measures are indicators of the environmental loadings that can result from the 
manufacture, use and disposal of a product.  The indicators do not directly address the ultimate human or 
ecosystem health effects, a much more difficult and uncertain task, but they do provide good measures of 
environmental performance, given that reducing any of these effects is a step in the right direction. 

565. In LCA, the effects associated with making, transporting, using, and disposing of products are 
referred to as ‘embodied effects’, where the word embodied refers to attribution or allocation in an 
accounting sense as opposed to true physical embodiment.  In the building community, the tendency is to 
refer primarily to ‘embodied energy’, but there is a wide range of embodied effects, as implied by the list 
of indicators.  All of the extractions from and releases to nature are embodied effects, and there are also 
embodied effects associated with the production and transportation of energy itself (known as pre-
combustion effects). 

566. In the case of buildings, the energy required to operate a building over its life greatly 
overshadows the energy attributed to the products used in its construction.  However, for other embodied 
effects such as toxic releases to water, effects during the resource extraction and manufacturing stages 
greatly outweigh any releases associated with building operations.  The essence of LCA is to cast the net 
wide and capture all of the relevant effects associated with a product or process over its full life cycle. 

567. LCA is not the same as life cycle costing (LCC).  The two methodologies are complementary, but 
LCC focuses on the dollar costs of building and maintaining a structure over its life cycle, while LCA 
focuses on environmental performance.  Performance is measured in the units appropriate to each emission 
type or effect category.  For example, global warming gases are characterized in terms of their heat 
trapping effects compared to the effects of CO2, and global warming potential is measured in equivalent 
tonnes of CO2. 

The Athena Environmental Impact Estimator 

568. The Environmental Impact Estimator (EIE) software was developed by the Canadian non-profit 
Athena Institute to make it possible for architects, engineers and researchers to assess the environmental 
implications of industrial, institutional, office, and residential building designs at an early stage in the 
project delivery process.  The EIE is an LCA-based decision support tool focused at the level of whole 
buildings, or complete building assemblies (walls, floors and roofs, for example).  It therefore captures the 
systems implications of product selections related to a building’s structure and envelope.  

569. The tool is regionalized — it currently covers eight specific regions for Canada, three for the 
U.S., and a U.S. average — and allows users to take account of the embodied effects of product 
manufacturing, building construction, and material maintenance and replacement over an assumed building 
life, distinguishing between owner-occupied and rental facilities where relevant.  The building life is 
selected by the user and can be varied to assess relative durability effects.   The software also covers the 
energy and emission associated with building demolition and the transport to landfills of materials that 
would not currently be recycled or reused.    

570. If an energy simulation has been completed for a design, the estimated annual operating energy 
use by type can be entered through a simple dialogue.   The EIE will then take account of operating energy 
emissions and pre-combustion effects (i.e., the energy and emissions associated with making and moving 
energy).  It will also let the user compare life cycle embodied energy use to operating energy use.  

571. The Estimator incorporates the Institute’s life cycle inventory databases for generic building 
products, covering more than 90 structural and envelope materials.  It simulates over 1,000 different 
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assembly combinations and is capable of modeling the structure and envelope systems for about 95% of 
the building stock in North America.   

572. A conceptual building design is entered in the EIE using preset building assembly dialogues.  The 
user can then instantly see the cradle-to-grave, region-specific implications of a design in terms of a 
detailed list of flows from and to nature (inventory results) as well as the following summary measures: 

•  embodied primary energy use; 

•  global warming potential; 

•  solid waste emissions; 

•  pollutants to air; 

•  pollutants to water; and 

•  natural resource use. 

573. As design data is entered using the assembly dialogues, the software builds a tree to help track 
entries.  The tree can also display, in value or percentage terms, any one of the above summary measures. 
This enables the user to track the effects of each assembly addition as it is made, or to quickly pinpoint 
which one is causing a particular environmental effect. 

574. Results from an individual design can be seen in summary tables and graphs by assembly group 
and life cycle stage. Detailed tables and graphs show individual energy use by type or form of energy, and 
emissions by individual substance for both the assembly group and life cycle stage breakouts.  A 
comparison dialogue can be used to make side-by-side comparisons of as many as five alternative designs, 
for any one or all of the summary measures.  The comparisons can be among variations on a base case, or 
can include completely different projects.  Similar projects with different floor areas can be compared on a 
unit floor area basis. 

575. For more information, please visit the Institute’s web site at www.athenaSMI.ca.  

2. Assessing Major Renovations 

Basic Approaches 

576. Although the EIE was developed to support decisions during the conceptual design of a new 
building, it can be applied to assessments of major renovations.   There are two basic approaches that can 
be taken for this kind of assessment. 

577. One approach is to build up a profile of the likely effects associated with demolition activities, 
material choices, and new construction of specific building elements.  These effects can then be compared 
to the effects of constructing a new building, including complete demolition of the existing structure.   This 
is a benchmarking approach in which the new building serves as the benchmark for assessing the relative 
merits of renovation. 

578. A second approach is to estimate the environmental effects that are avoided by saving and 
rehabilitating a building.   When all or part of a building is renovated, its structural system is retained, but 
parts of the original envelope may be demolished and replaced.   To assess the environmental benefits or 
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costs of a decision to renovate, we can define ‘environmental impact avoidance scenarios’ by focusing on 
the environmental effects of replacing those structural and envelope systems that are actually saved.  

579. The following two avoidance scenarios define the extremes of the range of potential effects, 
where the range is determined by the extent of the renovation.  

Minimum Avoided Impact Case 

580. The minimum avoided environmental impact case involves saving only the structural system of 
an existing building, with the rest demolished and replaced.  The avoided impacts equal the effects of: 

demolishing a structural system + rebuilding a comparable structural system 
 

581. Here the effects of demolishing the envelope are not avoided, and we can assume for analysis 
purposes that the environmental effects of rebuilding the envelope on an old building would be the same as 
constructing the envelope on a new building. 

Maximum Avoided Impact Case 

582. This case involves saving the envelope as well as the structure, with avoided impacts equal to the 
effects of: 

demolishing a structural/envelope system + rebuilding a comparable  
structural/envelope system 

 
583. Between these two extremes are cases where a part of the envelope is retained and the rest 
replaced.  For example, depending on the type of construction, the exterior cladding may be retained and 
the windows, insulation and interior finishes replaced or augmented. 

Selecting an Approach 

584. The choice of approach should be dictated by the purpose of the assessment and the questions 
that have to be answered. 

585. The benchmark approach is warranted when answers are needed for use in a building assessment 
system such as Green Globes or LEED�, or when one or more renovation scenarios is being compared to 
one or more new construction alternatives.   In general, this approach will yield a more detailed assessment 
and make it easier to explore the implications of various options. 

586. The avoided impacts approach is especially useful if the basic purpose is to decide whether a 
renovation offers sufficient environmental advantages to warrant probable or possible cost increases 
compared to building new.   Avoided impacts represent the environmental effects that can be compared to 
the extra monetary costs that may be incurred to renovate instead of building new.  In other words, the 
extra costs ‘buy’ the environmental gains estimated as avoided impacts. 

587. Deciding what to include in a renovation assessment is not always as simple as implied here.  The 
task is made especially complex when there are a variety of stakeholders, with various interests, 
participating in an integrated design or assessment process.  We have learned by doing and along the way 
have made some mistakes, or at least questionable choices, as indicated in the case study discussions in 
Section 3. 
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Two Methodological Issues 

588. In the above definition of the avoided impacts approach, I have shown the demolition of 
structural and/or envelope systems as an avoided impact.  Demolition is also included in the benchmark 
approach.  It could be argued, however, that these systems will eventually be demolished in any event, and 
that renovation simply defers demolition to some later period. 

589. If we were dealing with monetary effects, we could account for deferral using discounting 
techniques. In the case of environmental effects, however, discounting is not a valid approach because it 
tends to undervalue the very future we are trying to protect.  There is no easy answer to this issue, and we 
generally elect to retain demolition effects as an element of avoided impacts, making a point of showing 
that element separately. 

590. The second issue is the fact that developers do not usually replace an existing structure with 
another that is exactly the same in terms of size and basic design.  In LCA terms, it is therefore hard to 
maintain functional equivalence.      

591. Again, this is a problem that has no easy solution other than to measure effects per unit of area.  
Doing so helps to compensate for size differences, but doesn’t really solve the problem in terms of design 
and functionality differences.  In fact, as will be noted in the case study descriptions presented in Section 3, 
it is often difficult to even define a suitable new building benchmark for estimating avoided effects or for 
use as a benchmark. 

3. Case Studies 

592. The two cases studies presented in this section used variations of the two approaches described 
above.  Both studies represent major renovation projects assessed by the Institute as part of the Green 
Building Challenge (GBC) exercise, one for GBC2000 and the other for GBC2002.  For scoring purposes, 
the assessment framework used in the GBC process requires comparisons of a building design with a 
benchmark.  In light of the framework outlined in Section 2, we should have used the benchmark approach.  
However, the choices were not as clear at the time, and in the assessment for GBC2000 we used a hybrid 
of the two approaches with what we would now consider to be misleading results.  The study for GBC2002 
was more realistic, but still lacking in clarity of approach. 

The Angus Technopole Building 

593. The Angus Technopole project is a dramatic example of building renovation and re-use.   The 
original building, a Montreal locomotive manufacturing factory from the early part of the 20th century, was 
converted to a commercial/industrial mall.   The building has a variety of green features, but our focus here 
is on the elements of the original building that were retained, which include most of the structure and the 
envelope modifications. 

594. The Institute’s analysis was limited to initial embodied energy7, greenhouse gas emissions (both 
fuel and process generated) and acid gas8 releases.   We compared the actual renovated facility to the 
effects of demolishing the original building and constructing a benchmark new building (structure and 
envelope) on the same site.  We used the benchmark building structure to represent the environmental 

                                                      
7  Initial embodied energy includes the direct and indirect energy associated with extraction, manufacturing 

and on-site construction activity stages, including all transportation within and between those three stages. 
8  Acid gas effects (SO2, NO2, NO, NH3, HF and HCL) were expressed on an equivalent SO2 basis, providing 

a measure of what is commonly known as acid rain potential. 
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effects avoided by saving the original structure.  We then added in structural and envelope modifications 
made during the renovation. 

595. Adding the environmental impact avoidance credit to the debits that reflected envelope additions 
and structural modifications yielded the results in Table 1, below.  Compared to a new benchmark 
building, the Angus Technopole renovation apparently resulted in significant savings from an 
environmental perspective.   In retrospect, however, we overstated the benefits of the Technopole 
renovation when we explicitly credited the project with the saved structural systems.  The approach was 
modified for the Red River College project submitted to GBC2002. 

 
Table 1. Angus Technopole Building Comparative Embodied Environmental Effects of the Renovation 

(structure and envelope) 

 

Embodied Energy 

(Gj) 

 

 

Global Warming Potential 
(Equivalent CO2 tonnes) 

 

Acidification Potential 

(Equivalent SO2 tonnes) 

Actual Benchmark Actual Benchmark Actual Benchmark 

(5,169) 13,734 (448) 1,007 (2) 7 

 

Red River College 

596. The Red River College Princess Street Campus project involved redevelopment of an entire city 
block in downtown Winnipeg.  The completed project encompassed three buildings adjoined by a 
suspended atrium, and incorporated the reuse of an existing building, existing building facades, and a 
considerable number of materials reclaimed from the site.  The comparative benchmark development was 
assumed to be a completely new single building on the site, which would provide a similar space but with a 
more basic generic design. 

597. We assessed the life cycle embodied effects of the structures and envelopes assuming a 75-year 
life expectancy for both projects.   The reuse elements included in our analysis included: 

•  an existing 6-storey wood and clay brick structure; 

•  existing heritage facades on one side of the development; 

•  reclaimed tyndall stone ; and 

•  reclaimed clay brick for the shear walls of one of the buildings. 

 

598. Reuse of the existing building structure and envelope was accounted for by including its gross 
floor area in the total project, thereby reducing the overall environmental burden of the actual project 
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development.  This was in contrast to the use of a benchmark design to estimate and explicitly credit 
avoided impacts, as in the case of the Technopole project.    

599. Reuse of the heritage facades was handled by excluding those walls from the project assessment, 
essentially allowing the facades to enter the model free of any environmental burdens.     

600. Reuse of the reclaimed clay brick and tyndall stone was handled differently.  The project was not 
charged with any embodied effects associated with production and transportation of the tyndall stone, but 
we did include the additional mortar and construction effects of putting the stone in place.  Modelling the 
clay brick shear walls involved a similar approach with the project charged only with the on-site 
construction effects.  For this element, however, we also included a credit for the shear wall material that 
was displaced, a debatable decision that overstates the benefits of the renovation relative to the benchmark.    

601. The table below presents the life cycle assessment results for both the benchmark building and 
the actual project buildings as previously described.   In this case we did not estimate acid rain potential. 

 
Table 2. Red River College Princess Street Campus Comparative Embodied Environmental Effects of the 

Renovation (structure and envelope) 

 

Embodied Energy 

(Gj) 

 

 

Global Warming 
Potential 

(Equivalent CO2 tonnes) 

Actual Benchmar
k 

Actual Benchmark 

89053 69666 4585 2588 

 
602. It is notable that in this case the actual project design has higher embodied effects than the 
benchmark.  One key reason is that the benchmark building was nondescript and lacked desirable elements 
for the designated end-use.  This is one of the methodological issues discussed in Section 2.2; as is often 
the case, time and budget limitations preclude developing a detailed comparative benchmark, which in turn 
tends to bias the assessment from an embodied effects perspective.  For example, a desirable element for a 
school is adequate daylighting in all areas of the facility.  Given the building’s size, this would likely 
require an atrium as in the actual project, or an undulating exterior wall profile with larger windows than in 
the benchmark. 

603. Another reason for the comparative results in Table 2 is that the surface area of the actual 
development (three buildings plus an atrium) is close to three times higher than that of the single 
benchmark building discussed above, which in turn results in higher embodied effects despite the reuse 
elements. 

604. Despite the relative embodied effects, the actual project performs very well in terms of the full 
life cycle profile, including primary energy use and related emissions.   Over the full 75 year expected life 
of the project, the actual design’s total energy use and greenhouse gas releases are about half of that of the 
benchmark design. 
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4. Conclusions 

605. There are several observations and conclusions that deserve emphasis. LCA can and should be 
used for renovation projects as a decision support methodology, provided the requisite data and tools are 
available.  In North America, the EIE makes this kind of analysis possible. 

606. The LCA approach should be dictated by the purpose of the analysis and the nature of the 
questions to be answered. 

a) The ‘avoided impacts approach’ is best used when the objective is to determine 
the likely range of environmental gains from a renovation in order to decide 
whether any additional monetary costs or cost uncertainties of a renovation are 
warranted. 

b) The ‘benchmark approach’ is appropriate when a renovation project is to be 
compared to a benchmark design for the purpose of scoring the project in a 
broader building assessment framework.  It provides a more detailed assessment 
than the avoided impacts approach, and can be used to compare the estimated 
effects of a renovation project to other renovation or new construction options.  

607. The benchmark approach involves the development of a life cycle inventory of the significant 
environmental effects of the renovation (e.g., any demolition activities, the production of new materials, 
on-site construction, use phase primary energy use and maintenance, etc.).  The inventory results are then 
characterized to develop measures of impact potentials such as global warming.   

608. The inventory should not include negative values (i.e., explicit credits) for reuse of all or parts 
of a structure or envelope.   Instead, such reuse is implicitly credited to the project by registering zero 
manufacturing and transportation burdens for the reused elements.  In comparison to a new building 
benchmark, the project will gain by having floor space, wall areas, or other structure/envelope assemblies 
that do not require the use of new materials or construction. 

5. Postscript: The Reasons for Demolition 

609. Although there is a great deal of anecdotal evidence about the reasons for building demolition, 
there is little in the nature of statistical data, at least for North America.  Nevertheless, there is an 
increasing tendency to make assumptions or claims about the relative durability of different structural 
materials.  In an attempt to bring some facts to bear on this critical aspect of SUBS, the Athena Institute 
has undertaken a major survey of buildings demolished in St. Paul, Minnesota, for the period from 2000 to 
mid-2003.  While this is not the place to give a detailed presentation of the results, I would be remiss not to 
at least mention the survey and provide a quick overview of the results. 

610. Covering about 230 commercial and residential properties, the survey focuses on the age of the 
buildings, the main structural materials, and the reasons for demolition.  When the building condition was 
cited as a reason, the survey probed for details about specifics (e.g., state of maintenance, structural 
problems, etc.). 

611. A very positive finding from a SUBS perspective is that 70% of the buildings were in the 51-
100+ age category, with 51% in the 76 and over bracket.   Unfortunately, the remaining 30% were all less 
than 50 years old, with 6% in the 0-25 category.  The following chart shows the number of demolished 
buildings by reason for demolition. 
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612. Lack of maintenance was cited as the specific problem for 54 of the 70 buildings where physical 
condition was given as the reason for demolition.  In only eight cases was a specific problem with 
structural or other materials or systems cited.  All but two (one of which was of unknown age) were in the 
75 and over age categories, and all eight had foundation problems along with other concerns. 

613. Wood buildings accounted for two-thirds of the buildings in the survey, which is not surprising 
given the geographic region.  What may be surprising, however, is that 85% of the demolished wood 
buildings were in the 51 and over age categories, with 49% in the 76-100 category and 18% more than 100 
years old.  In contrast, 63% of the structural concrete and 80% of the structural steel buildings were in the 
50 and under age categories.  Moreover, concrete and steel dominate the ‘Area Redevelopment’ and ‘Not 
Suitable for Anticipated Use’ reasons for demolition.   

614. The survey contains a great deal of additional information and we had not yet completed our 
analysis of the results as of this writing.  However, the complete report will be posted on the Institute’s 
web site at www.athenaSMI.ca early in 2004.  In general, we think it challenges some of the emerging 
conventional wisdom about durability and, perhaps more importantly, it highlights aspects of building 
construction and maintenance as areas of concern if we want to increase building longevity.  Finally, the 
study tends to confirm the view of many that we should do more to develop building systems that are 
flexible and that can be readily deconstructed for reuse in different locations if future land use is in 
question for economic or other reasons. 
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THE GREEN BUILDING COUNCIL MODEL OF MARKET TRANSFORMATION  

The US Green Building Council 

Vice President 

Nigel Howard 

Abstract 

615. This paper describes the Green Building Council model for promoting transformation in 
construction markets towards being green and sustainable.  The paper describes the urgency of this 
mission, the impact of the US industry and how the US Green Building Council is making good progress.  
The paper identifies 7 key factors which seem to be significant.  The paper recognizes the World Green 
Building Council as a forum of shared mutual help in forming Green Building Councils 

Introduction 

616. When it comes to climate change, it is no exaggeration to say that man’s very survival on planet 
earth is threatened by his own actions.  Fossil fuel resources are also being depleted at rates which are not 
sustainable.  Although there have been many false prophecies of doom in the past, Oil and gas reserves 
really are now in decline and are expected to become prohibitively expensive over the next 20 years.  
Water resources are also being depleted in many parts of the US faster than they are replenished by natural 
cycles. 

617. Man must adapt to living with renewable resources – energy, water and materials and will need 
extraordinary feats of innovation to achieve the 10-fold efficiency improvements are essential in the US 
and Canada to bring consumption and consequential pollution to sustainable levels.  At the same time, 
developing countries aspire to developed world standards of living and consumption. 

618. Although it is not obvious to the general public, it is through their buildings that most damage 
(40%) is done to the environment with transportation – especially private cars and air travel as second most 
damaging (30%). 

619. US and Canada are the largest per capita consumers of energy and Japan is the next largest.  In 
the US, buildings energy consumption accounts for 39% of US Primary Energy, 38% of total U.S. 
greenhouse gas emissions (27% come from transport) and 52% of total U.S. Sulphur Dioxide emissions.  
12% of potable water is consumed in US buildings (143 gallons per person/day).  Construction activity 
also accounts for 40% (3 billion tons annually) of raw materials use globally.  In the US, a staggering 136 
million tons of construction and demolition waste (½ ton per person/yr) is generated. 

620. The US Green Building Council is committed to transforming the US Construction industry 
toward being Green and sustainable in practical achievable steps, working with the grain of the market. 

Progress 

621. The USGBC was formed in1993 and worked progressively to become established.  In the last 3 
years, the Council has started to see a radical paradigm shift, particularly in the Commercial sector of the 
industry.  It is as though the industry has just crossed a tipping point in environmental awareness and 
concern. 
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Year 2001 2003 

USGBC members 509 3500+ 

% of Projects in   2% by number 

4% by constructed area 

13 LEED Certified Projects  13 78 

176 LEED registered projects  176 1007 

2331 people trained 2331 >10000 

207 Accredited Professionals  207 >5000 

8 staff 8  35 + (20 for 2004) 

Budget $400k ($50k) $400k $3M ($7M-$12M 2004) 

 
622. The Council is widely acknowledged for its contribution to this change, due mainly to the 
enthusiasm and commitment of the many hundreds of volunteer members that participate in all of the 
Council’s activities.  We have identified a number of factors that seem to have contributed to the success of 
the Council in the US market. 

•  A Clear Mission for Market Transformation in practical, achievable steps 

•  A Diverse Coalition of Stakeholders as Members 

•  A Practical Tool for Market Transformation – LEED 

•  An Uncompromisingly Ambitious Agenda for Change 

•  A Network of Chapters to act locally promoting and educating the market 

•  The “Greenbuild” Conference 

•  The Web Site for automated integrated processes and rapid scalability 

Clear Mission for Market Transformation 

The Council’s mission: 

“The U.S. Green Building Council aims to be the nation’s foremost coalition of leaders from across the 
building industry working to promote buildings that are environmentally responsible, profitable and 
healthy places to live and work.” 
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623. The mission of the Council recognizes the importance of engaging all strands of opinion in a 
diverse coalition of stakeholders to address Green buildings for their environmental, economic and social 
benefits. 

Diverse Coalition of Stakeholders as Members 

624. The USGBC now has over 3500 member organizations – individuals cannot join the Council.  
The membership of USGBC is very diverse.  Although designers – architects, engineers and consultants 
predominate, client groups and NGO’s are also well represented.  Local Government and educationalists 
are well represented.  The “other” category is very diverse, and includes some very influential 
organizations – 24 Federal Government agencies, more than half of US State governments, 25 utilities, 19 
professional institutions, 16 members from the Press.  Member organizations must be willing to support the 
mission of the Council as a condition of membership.  This is essential if the Council is to maintain its 
leadership role for change. 

625. This broad coalition of stakeholders gives the Council a great deal of credibility and ensures that 
Council policy and LEED development is thoroughly scrutinized from all perspectives.  LEED committees 
are very high energy as smart committed passionate people duel to ensure that their issues are addressed, 
but always in a spirit of mutual respect and a shared mission and infectious enthusiasm for change.  This 
work is challenging, rewarding and fun. 
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A Practical Tool for Market Transformation – LEED 

626. The LEED environmental rating system is at the heart of USGBC’s market transformation 
activities.  It embodies the definition of Green that the Council is trying to promote.  LEED provides a 
practical tool that clients can use to define their requirements and providers can use to assess their 
buildings and demonstrate their achievements to attract premium value in the market.  LEED can also be 
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used by State and Local Governments as a basis for their own policy agendas by mandating its use for their 
own buildings and by providing incentive programs based around LEED buildings. 

627. LEED certification at the different levels of achievement – certified, silver, gold and platinum is 
now nationally recognized in the commercial sector.  The challenge now is to bring LEED to the same 
prominence in all other sectors of the industry and to the public at large. 
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An Uncompromisingly Ambitious Agenda for Change 

628. Over the next 3 years, the USGBC aims to develop LEED versions for a market place 120 times 
as big by number of projects as the market already addressed in Commercial buildings.  With the rates of 
growth that the Council has experienced responding to the existing Commercial buildings market, this 
seems impossibly ambitious.  However, the Council refuses to be bound by such constraints.  USGBC is 
developing ingenious business models combining extensive use of highly integrated, web based, scalable 
IT management systems together with strategic outsourcing of Council activities to consultants.  
Competitive tendering is always required and preferred bidders are often member companies. 
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LEED Commited Horizontal Market Program

The Work Bubble

New Constuction
Core & Shell
Existing Buildings
Commercial Interiors
Residential New
Multi-residebtial New

 

 

Network of Chapters 

629. USGBC has an extensive network of Chapters forming across the US with over 50 groups active.  
The Chapters are the local eyes, ears and voice of the Council and are able to act locally in promoting and 
educating the market for green and sustainable buildings and as local advocates for Green policy 
initiatives.  The Chapters assist national GBC to administer LEED workshops on a revenue share basis. 

 

 

Greenbuild Conference 

630. The Greenbuild International Conference & Expo was developed to reach out beyond those 
already practicing green building and serve as a “front door” to the industry. Greenbuild features three days 
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of robust educational programming along a diverse set of learning tracks that individually address each 
profession involved in the community, including architects, general contractors, building owners and 
others. An extensive exhibition floor allows attendees to explore the latest advancements in green building 
products and services. The event has been received with overwhelming success. In its first year, 
Greenbuild attracted more than 4200 attendees to Austin Texas, and that figure climbed to over 5200 in its 
second year in Pittsburg.  Greenbuild will move to Portland, Oregon for November 2004. 

Web Site 

631. The USGBC web site is a crucial resource.  The Council uses it as its main vehicle for marketing 
and providing information in a paperless form.  It is used to recruit members, promote LEED workshops 
and Greenbuild, register students for workshops, register LEED projects, post LEED certification results, 
issue member notices, seek comment on LEED developments, undertake committee recruitment and 
elections, manage consultants, manage committees.  The site is highly integrated so that financial 
transactions are automated and integrated and users access is carefully controlled.  As USGBC moves into 
implementing LEED for Existing Buildings and Commercial Interiors, the site will also be used to manage 
and audit the work of the consultants to which USGBC activities will be outsourced.  We say that the most 
important thing we can tell you is our web site address – www.usgbc.org. 

USGBC as a Member of the World Green Building Council 

632. The World Green Building Council was reconstituted in November 2002 in Austin Texas.  
Representatives from 8 countries participated in the meeting – Australia, Brazil, Canada, India, Japan, 
Spain, Mexico and US and a further 2 countries have Green Building Councils but could not attend – 
Korea and Hong Kong.  At the meeting, a new constitution was developed with new bylaws and new 
leadership approved.  The Chair of World Green Building Council is now Che Wall from Australia and the 
other officers are from US, India and Canada. 

633. The objectives of the World Green Building Council can be summarized as: 

•  To assist Green Building Councils to form and transform their own markets 

•  To share information on successful strategies for market transformation 

•  To have a collective voice in international affairs and in fund-raising 

•  To develop a common understanding on difficult issues 

634. It was reaffirmed that Green Building Councils can use any environmental rating tool that they 
think is most appropriate for their own market – US and Canada use LEED, Australia use Green Stars, 
Japan do not use a rating system currently but might use CASBEE. 

Conclusion 

635. It is vitally important that all sectors of the industry are transformed toward green and sustainable 
practice.  The USGBC is committed to transforming the US construction and real-estate industries.  
USGBC have enjoyed tremendous success in the commercial sector, especially over the past 3 years.  
Green is now firmly on the agenda with location, cost and quality for US commercial buildings. 

636. The success of the Council seems to be due to 7 key factors:   A clear and inspiring mission that 
works with the grain of the market, diverse stakeholder membership, a practical tool – LEED, an ambitious 



 

 218 

and inspiring agenda, chapters to take the message locally, “Greenbuild” as a shop-window and Green 
university, the use of the website. 

637. The success of the US Green Building Council has attracted interest in other countries some of 
which are emulating the Green Building Council model for market transformation.  Japan has a Green 
Building Council.  The national Green Building Councils meet and coordinate their activities under the 
auspices of the World Green Building Council to which the USGBC is a proud member. 

638. I am privileged to participate in this inspiring but also intimidating challenge.  I am proud to 
acknowledge the achievements of Christine Ervin President and CEO and the volunteers and dedicated 
staff of the Council and my many friends and colleagues internationally that are all striving for a 
sustainable future.  
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SUSTAINABLE URBAN BUILDING STOCKS  

OECD workshop, Tokyo, January, 2004 

Nils Larsson, Executive Director, iiSBE 

A. Introduction 

639. In a previous paper by the author

1, an argument was made that one important element in a strategy to make building stocks more sustainable 
is to encourage the development of high density, mixed use and adaptable buildings.  Many barriers stand 
in the way of this goal. It is apparent that some building forms are more adaptable to new uses than others; 
for example, many existing office buildings have been successfully converted to hotels or condominium 
apartments.  However, the existing stock of office buildings ripe for conversion has limits.  "Open 
Building" is a method of designing and building residential buildings that emulates an approach that has 
evolved naturally in the office building sector, and this approach has enjoyed a modest measure of success 
in Europe and Japan.  It has, however, hardly been implemented at all in N.A. and the prospects are no 
better now than in the past.  An approach is suggested that may improve the chances for adoption, 
involving performance zoning concepts, procurement programs, tax incentives and building rating systems. 

B. A Review of the Possible Strategies 

640. In a previous paper, several approaches were suggested that would have a beneficial effect on the 
sustainability of building stocks.  Some of these, relevant to the subject of this paper, are repeated here: 

Establish program or tax incentives for buildings that reach high performance in core areas of energy, 
water and materials; 

641. This is a more realistic approach.  Currently, some governments provide incentives for a high 
level of operating energy performance, but it should be extended to include water and materials (linked to 
embodied emissions). 

Develop new urban areas at medium to high densities; 

642. New housing areas should only be developed at medium densities, e.g. development areas of 
single detached houses should be avoided wherever possible. This is an obvious conclusion, but difficult to 
achieve in practice. 

Launch multiple demonstration projects that show the benefits of high-density living in areas served by 
public transport 

643. The current North American public preference for low-rise suburban housing will not be changed 
unless there is a major effort to show that mixed uses in medium or high-density areas can lead to a higher 
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quality of life.  This can be accomplished by carefully-considered demonstration projects in multiple urban 
areas, coupled with a massive information and marketing program.  Such demonstrations must be 
affordable by middle-income families, which is not the case with most condominiums being developed. 

Encouraging the development of adaptable and mixed-use buildings 

644. We can reduce infrastructure GHGs, commuting traffic and improve energy efficiency of 
residential buildings by encouraging the widespread development of adaptable and mixed-use buildings, 
something in the order of 4-6 storey buildings with adaptable space on the first 2 floors and residential 
units on top.  The design of such buildings should allow occupancies in all floors to change easily between 
a set of uses. 

Establish performance zoning 

645. A successful drive to promote Generic Green Buildings would require the adoption of 
Performance Zoning by the host municipalities, so that internal building uses could change easily from one 
to another. 

Use highly efficient HVAC systems and high-performance building envelope design.  

646. An obvious but necessary task is to ensure that high-performance systems are designed into the 
building from the beginning.  In cold-weather climates, high-performance envelopes are also key 
components. 

Establish a standard program of performance certification and labelling  

647. High performance is too expensive to pay for through subsidies, but the private sector will 
respond if a performance labelling system sends the right signals to investors, tenants and purchasers. 

C. The Open Building Concept 

648. One approach compatible with these criteria is to build on the Open Building concept.  The 
concept has quite different forms of implementation within the commercial and residential sectors. 

649. An open building consists of two primary types of components: the basic structure, called the 
base building in office buildings, and Support in the Residential OB approach; and secondary systems, 
called Fit-up or Fit-out in office buildings and Infill in Residential.  The concept is easy to understand for 
those who are familiar with office buildings, since the distinction of Base Building and Tenant Fit-Up has 
evolved without the benefit of a philosophy in that sector.  This has been a natural response to financing 
mechanisms and the uncertainties of speculative leasing, and is very close to the principles of OB, except 
for the social aspect.   

650. No matter in which sector, the OB approach allows a separation to be made between large-scale 
and long-lived base-building structures and the more varied and shorter-lived systems and facilities 
contained within it.  The large and permanent structure is custom-designed for the site, while shorter-lived 
internal systems are manufactured off-site to modular dimensions and installed as a quite separate 
operation. 

651. This approach offers a distinct advantage, in that it offers the possibility of greatly extending the 
life-span of buildings by facilitating functional changes within the base building without requiring major 
renovations.  Old sub-systems can be replaced by more efficient ones, without creating a need to renovate 
the building as a whole.  This has a clearly beneficial effect in the reduction of future need for new 
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construction materials, and in the disposal of construction and demolition wastes, thereby enhancing 
environmental performance.  Such an approach may also enhance the long-term value of the asset for the 
owner. 

652. To clarify this point, it should be recalled that conventional buildings are designed to satisfy a 
single functional purpose and to do so in a relatively specific way.  Thus, the configuration of floor plates 
(width and length), bay sizes, floor heights, floor loading assumptions, fenestration patterns and sizes and 
mechanical systems, are all designed to suit the specialized needs of offices, residential, retail, or other 
specific purpose. The degree of specialization of specific building types has increased during the last 50 
years, with many good results.  There are, however, also some marked disadvantages to the conventional 
approach.  Functional requirements within a specific building type change over the years, and the more 
specialized the design, the more difficult it is to adapt to these changing requirements without resorting to 
"gut rehab". 

Open Building in the commercial sector 

653. In the commercial building sector, OB is familiar in the form of generic office buildings built for 
speculative purposes, in which the “base building” allows a variety of “fit-up” components and systems to 
be installed and easily changed.  A large industry has emerged over the last 60 years to provide a range of 
modular interior components, such as lighting, HVAC and partition systems.  In this form of 
implementation, each new tenant provides its own lights, ceilings and partitions, thereby enabling the 
interior to be fine-tuned to suit various different needs over time. 

654. Base buildings in this sector usually feature semi-standardized spans which are a multiple of the 
ceiling/lighting grid; for example (in USA), a ceiling/lighting module of 5 feet (1.6 m), with a structural 
module of 25 feet (7.7 m).  Very often, the structural bay spacing also determines the spacing of curtain 
wall mullions.  Another feature of office buildings is a floor-to-floor height that is sufficient to allow for 
the installation of a wide variety of HVAC and electrical systems.   

655. Many office buildings dating from the 1960’s and 70’s, have come to a point in their lifespans 
when they need to undergo major renovation to upgrade the performance of envelope, HVAC and 
electrical systems. 

Figure 1. Office building refit 
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656. The high floor-to-floor height of office buildings, coupled with deep (large dimension) floor 
plates and good load capacities, make these buildings suited for a variety of other purposes.  The result has 
been that some have been retained their office function, but others that are located in areas with shifting 
patterns of demand, have been successfully converted to hotels, condominium or other uses. 

Open Building in the Residential sector 

657. The Residential Open Building (OB) is both a philosophy and a technical approach, and was 
chiefly developed by John Habraaken2 in the 1960's, primarily in response to problems in adapting Dutch 
housing to changing demographic needs of residents. 

658. The orientation of Open Building, as defined by Habraken and his followers, was to combine the 
ideas of internal flexibility with a social element, by assuming from the outset a high level of participation 
by residents in the layout and future changes of their dwelling units.  This social orientation was derived 
from the poor state of social (publicly-assisted) housing in Europe after WW2, and problems encountered 
by people being forced to live in units that were not compatible with their needs in terms of size or 
function.  Habraken, amongst others, feels that that the transfer of design responsibility and power to 
occupants is perhaps the key element, but this is rather a European point of view. 

 

 
 

 

659. In functional terms, the concept of Residential Open Building or OB is similar to that of Base 
Building and Fit-up in the commercial sector – a long-lived, flexible building that supports the insertion of 
a variety of different secondary components.  In Residential OB parlance these are called respectively 
called Support and Infill subsystems. 

660. In Residential OB, attempts have been made to design and produce Infill systems, but this has 
met with limited success, possibly because the need for interchangeable components was not driven by 
market demand, as happened in the commercial sector. 

661. Residential OB has also found supporters in Japan, China and Finland, and some significant work 
has taken place in Japan.  One of the most interesting projects is called NEXT21 (at left) , a residential OB 
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project developed in Osaka by Osaka Gas and Prof. Yositika Utida. This building carries the concept to a 
logical conclusion, albeit at a very high cost. A raised utility floor, usually only seen in office buildings, 
provides access to water, sewage, electrical and gas systems, and the large floor plates support a range of 
different unit layouts. 

 

 

 

662. Although the concept of being able to change the layout and even size of units is an appealing 
one, the question must be asked whether the appeal is not more to architects and researchers than to 
occupants.  The manager of a social housing project in London, UK, interviewed during a meeting of the 
CIB TG26 working group on OB in 1999, indicated that in her 20 years of management, only one tenant 
had asked for a change in partition layout and that when tenants needed more or less space because of 
changing household circumstances, the preferred solution was to move to a different unit, rather than to 
modify the existing one.  In fact, in all countries, families and other households appear quite willing to 
move when their needs change, possibly because they also want different neighbourhood services and 
facilities, in addition to different dwelling units. 

663. In any case, although it is easy to make an addition to a single-family house, it is very difficult to 
change the gross area of a living unit that exists within a multi-unit building, as Moishe Safdie found out in 
his thesis project at McGill University in 1962.  This project, a precursor of the Habitat ’67 residential 
building, consisted of a structural lattice into which trailer-like modules could be slid in or out.  One of the 
main features of Safdie’s proposal was that owners of units should be able to expand their own units.  This 
involved leaving empty space on the side of each unit, but this meant that the building carried an economic 
burden of wasted built space until such time as it could be used.  The idea was rapidly discarded when time 
came to design the Habitat building. 

664. In conclusion, we can conclude that internal flexibility is not a very high priority for many 
residential occupants.  On the other hand, there are many cases where it would be desirable to change the 
function of a residential building to become, for example, an office or retail facility.  It is a demonstrable 
fact that very few apartment buildings constructed after 1918 are capable of adapting to different uses of 
this type, whereas some older houses built in the 18th and 19th Centuries have proven to be very attractive 
sites for at least some types of small offices and retail shops. 

665. What explains this problem in adapting to different uses that modern residential buildings have?  
The main factors appear to include the following: 
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•  A narrow floor plate and structural bay spacing, that makes it uneconomic for office uses; 

•  Low floor-to-floor heights; 

666. We can summarize the required changes in design approach as follows, at least for residential 
apartment buildings in the North American scene: 

•  Floor plate increased from typical 21 m to about 25 m, to permit more efficient office uses in 
case of conversion; 

•  Structural bay spacing set at about 9 or 10 m, again for future office flexibility; 

•  Floor-to-floor height increased from about 2.9 m to about 3.35 m; 

•  Careful placement of core and vertical services. 

667. The first three of these undoubtedly cost more, but the asset value of the building should reflect 
the easier future conversion to hotel or office uses.  Further, a deeper floor plate will provide more interior 
storage space in the current function of apartments, and this is a notorious deficiency of multi-unit 
residential buildings. 

A need for Open Buildings that can be adapted to a variety of uses 

668. The preceding discussion has focused on the evolution of Open Building in the two distinct 
sectors of speculative office buildings and residential apartment buildings.  We have shown that 
speculative office buildings are relatively flexible, in that they can adapt to changes in varying types of 
tenant needs; and that they are also often adaptable, in that they can be converted to a different use if so 
desired (e.g. to a condominium or hotel function).  However, we have also shown that, while most 
residential apartment buildings are not very flexible to changes in residential use, nor adaptable for other 
uses. 

669. If buildings could adapt relatively easily from one use to another, their lives would be greatly 
extended, there would be reduced construction disturbance, while construction and demolition waste would 
be greatly reduced.  A logical extension of the Open Building idea is to develop a generic base building 
type that would accommodate a broad range of modular fit-up systems to suit a variety of occupancy types. 

670. Total flexibility is not needed (and would create other problems), but a reasonable level of 
flexibility would greatly increase the possible range of different uses.   Specifically, the first two floors 
could be designed for a wide range of retail, institutional or commercial uses, with additional floors suited 
for office, hotel or residential. 

671. The approach would require the development of mechanical and electrical systems that are either 
suited for different occupancies, or that are easy to swap out for changed occupancies, or both.  Such 
systems already exist for office occupancies, but their extension to other uses, such as residential, would be 
necessary.  There are formidable barriers to developing such a range of internal systems, of a chicken-and-
egg type, but the resulting benefits could be considerable. 

672. The full benefits of the approach would require the adoption of performance-based municipal 
zoning to facilitate switching between uses.  Such a zoning approach would allow truly adaptable buildings 
to be pre-zoned for a variety of uses, thereby creating a considerable economic benefit. 
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673. A suggested term for this approach is Generic Green Building or GGB. 

D. Specific Criteria for Generic Green Buildings 

674. The following points outline the core criteria that should be satisfied if the full benefit of a GGB 
approach is to be gained.  

•  It should be located in a municipality that uses performance zoning 

•  The site should be zoned for medium to high density, and should have access to public transport;  

•  The base building structure should supports medium to high density, within 4 to 8 floors; 

•  The base building should be capable of accommodating at least three different occupancy types, 
including residential and office; 

•  The design must satisfy specific criteria for floor spans, plate size and floor load capacity; 

•  The design respects interface standards for macro and micro HVAC, electrical, water and sewer 
systems, to promote mass manufacturing of systems; 

•  The design demonstrates conformance to specific criteria for embodied and operating energy and 
for net potable water consumption; 

•  Specific criteria for training of building operations staff are followed. 

Figure 2. Conceptual diagram of a GGB, showing a variety of functions within a long-lived base building. 

 
 

E. Possible sustainability benefits  

General sustainability benefits 

675. We suggest that the GGB approach could have a wide range of sustainability benefits, including 
the following social and economic benefits: 
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•  A more stable streetscape, due to the ability to make functional internal changes while retaining 
the same or similar exterior; 

•  Economic benefits for owners and tenants from the ability to switch uses relatively quickly and 
economically; 

•  Social benefits for residential tenants and occupants due to the ability to switch internal location 
of services and rooms; 

•  An enormous potential economic benefit would be the potential emergence of an industry to 
supply modular interior fit-up or Infill components.  Modular kitchen cabinets provide an 
indication of what emerge if the approach is extended to storage units, partitions, flexible service 
connections and networks and even exterior modular wall units. 

Specific environmental benefits 

676. We have suggested a range of general sustainability benefits for the GGB approach, but it will 
obviously be more convincing to be more specific.  We therefore attempt to provide a cursory analysis of 
some measurable benefits. 

677. There is no reason to believe that the OB approach will result in substantially different levels of 
consumption of land or water.  Energy and materials is a different matter, however. 

678. In terms of operating energy, it is assumed that there is no validity in assuming that GGB 
buildings would perform better then conventional ones, unless it is a Mega/Meso structure as shown in 
Figure 5; but that issue is too complex to assess in this paper.   

 

Figure 3. Mont Cenis project, Germany (Manfred Hegger, Architect) 

 

679. For embodied and recurring energy, on the other hand, it is clear that substantial differences exist, 
and this also brings in a link with materials consumption.  In this regard, it is instructive to review a study 
carried out for the Athena Institute for Sustainable Materials3, and a later study on demolition energy 
carried out by others,4 also for Athena.  Using the Athena software, the embodied energy of generic 
building designs was compared with various assumed service lives and levels of operating energy.  The 
study focused on structural and building envelope systems with related interior finishes for an assumed 
4,620 sq.m. three-storey office building in two locations. Embodied energy used for construction and 
periodic replacement was related to varying levels of operating energy values over different life spans with 
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three different types of structure.  For the purposes of this paper we are using only the concrete-based 
structure since, in fact, the overall life-cycle energy was similar in all three cases. 

 

Table 2. Life-Cycle Energy Use v. Assumed Longevity 

 Initial Embodied 
gJ/m2 

Replacement 
gJ/m2 

Operating 
gJ/m2 

Demolition 
gJ/m2 

Total 
gJ/m2 

25 years 4.93 2.56 44.03 0.120 51.63 
50 years 4.93 6.47 88.05 0.120 99.57 
100 years 4.93 15.12 176.10 0.120 196.27 
Source: (Toronto location, 3 Storeys + underground garage, concrete construction) 

 

Table 3. Amortized Life-Cycle Energy Use, Annualized Basis v. Assumed Longevity 

 Initial Embodied 
gJ/m2 

Replacement 
gJ/m2 

Operating 
gJ/m2 

Demolition 
gJ/m2 

Total 
gJ/m2 

25 years 0.197 0.102 1.76 0.005 2.065 
50 years 0.099 0.129 1.76 0.002 1.992 
100 years 0.049 0.150 1.76 0.001 1.961 
Source: (Toronto location, 3 Storeys + underground garage, conc. construction; demolition at 25, or 50 or 100 years) 

 

Table 4. Amortized Life-Cycle Energy Use, Annualized Basis v. Assumed Longevity, High-Performance 
Building Basis 

 Initial Embodied 
gJ/m2 

Replacement 
gJ/m2 

Operating 
gJ/m2 

Demolition 
gJ/m2 

Total 
gJ/m2 

25 years 0.197 0.051 0.880 0.000 1.128 
50 years 0.099 0.065 0.880 0.000 1.044 
100 years 0.049 0.075 0.880 0.001 1.005 
Source: (Toronto location, 3 Storeys + underground garage, concrete construction; demolition at 100 years, replacement energy 
reduced by 50%) 

680. The Athena study assumed that the structure would be retained, even in the 100-year scenario.  
This is in fact an unrealistic scenario for most situations.  If we assume another scenario for which there is 
some evidence, that many buildings are demolished with their structures at the end of their service lives, 
then a different picture would emerge.  In addition, there is some evidence that life spans of conventional 
buildings may be shorter than usually assumed in some areas or circumstances. 

681. For example, a field survey undertaken by Tomonari Yashiro on the life span of office buildings 
in Japan in 19925 showed that the life spans of both steel and concrete buildings were only about 30 years 
during the 1980's.  A simulation of the amount of waste showed that an enormous amount of waste is 
produced by this phenomenon and that it will present serious disposal problems.  Most demolition was 
ascribed to changing user requirements and tax incentives rather than a lack of physical durability. 

682. If we assume that the values in Table 3 might more reasonably be ascribed to buildings that are 
flexible enough to adapt to a variety of new functions over their life spans, then we need to compare these 
results with the values that would result from an assumption of demolishing the structure of a conventional 
or specialized building every 50 years.  Over the 100 years, this would result in higher embodied energy 
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(two buildings), plus the demolition energy of the first, with recurring and operating energy remaining the 
same.  The results are shown in Table 4. 

 

Table 5. Amortized Life-Cycle Energy Use, Annualized Basis  v. Assumed Longevity, High-Performance but 
Specialized Building 

 Initial Embodied 
gJ/m2 

Replacement 
gJ/m2 

Operating 
gJ/m2 

Demolition 
gJ/m2 

Total 
gJ/m2 

25 years 0.197 0.102 0.880 0.000 1.179 
50 years 0.099 0.129 0.880 0.000 1.108 
100 years 0.148 0.150 0.880 0.002 1.180 
Source: (Toronto location, 3 Storeys + underground garage, concrete construction; assumes replacement of entire building every 50 
years) 

 

683. These results show that there is a significant reduction in the total life-cycle energy over a 100-
year period.  Table 3, the Open Building scenario (structure life 100 years, recurring energy reduced by 
half because of design for disassembly and re-use) shows an annualized total figure of 1.005 GJ/m2, 
compared to 1.180 GJ/m2 for the more conventional and specialized scenario.  Even with the same 
operating energy, the difference is about 15%, a substantial benefit. 

F. Conclusions 

684. We have attempted to outline the characteristics and benefits of a variant of the Open Building 
approach, which we call Green Generic Buildings or GGB.  Such buildings would not only allow for easy 
changes within a certain occupancy, but would also provide adaptability in allowing easy changes from 
one occupancy type to another, within a pre-defined range of types. 

685. In our view, such buildings could bring substantial sustainability benefits, but this will only occur 
if they are widely adopted, and that will only occur if their advantages are recognized by governments, in 
the form of tax benefits and performance benefits.  In turn, governments will need some assurance that the 
buildings are truly eligible for such benefits, and this means that a form of labelling, specific to GGBs, is 
developed.  If such labelling is adopted, there will be collateral benefits in terms of consumer recognition 
and an increased desire of developers to respond to that demand. 

686. Finally, the full social and economic benefits of mass production of dimensionally-coordinated 
fit-up or infill systems for residential markets could be immense, but the emergence of such an industry 
will require the establishment of procurement programs, and will again require the intervention of 
governments. 
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SOME NORWEGIAN EXPERIENCES 

Tokyo, January 18th, 2004 

Anne Ruden, The Norwegian State Housing Bank 

Sustainable Building and the Ownership Structure in Housing 

687. I am very grateful to the Japanese hosts and to the OECD for the invitation to this most 
interesting and useful seminar and for the opportunity to address an issue that I feel deserves much 
attention. 

688. I really only have one simple point to make in this presentation; or perhaps I should say two: that 
ownership matters to the sustainability of buildings in the housing sector. The second is closely related to 
the first; the way we organise this ownership also matters.  Not being a technical expert or a researcher, I 
shall focus on what I know best, the general issues related to policymaking. 

689. I come from an agency entrusted to be the implementing agency for the Norwegian Housing 
Policy. My introduction is therefore based on actual experiences more than on academic research.  My 
intention is to share with you some of these that I feel may be of broader interest.   As I come from an 
institution that may seem to be an anomaly to many of you in a modernised world, I should hasten to 
explain that we are an institution that works within and with a highly liberalised and deregulated housing 
and building market. Further, the role of the institution from which I come is as much that of a directorate 
as that of a bank.  This gives us a rather unique position as observers and analysts of what is happening 
within our field. 

690. I am in the outset modest as to the relevance of Norwegian experiences to others; we are a small 
country on the outskirts of Europe. While our geographic area for instance is about 70pct. compared to that 
of Japan, the population ratio is only 4pct! So how interesting can the experiences of such a small, 
relatively wealthy and equitable nation be? Although my expectations on this may not be very high, some 
elements are in our favour.  Our society is quite transparent and well recorded. As I see it, we also have a 
tendency to adopt system changes, at least within some public sectors, relatively quickly.   I therefore 
sometimes think of us as a laboratory that can be useful in the study of principal issues and to observe the 
effect of certain policy measures.  And within the housing sector we do things differently than many 
others.  Let me for instance mention that we have abolished rent controls and we have an ownership ratio 
of close to 80pct. In understanding our results, it may be of interest to some of you also to observe that in 
addition to low interference in the markets and having few regulatory mechanisms, the public spending on 
the housing sector is low.  Accordingly, economically this contributes to a sustainable, housing and 
building policy. However, a stable economy is not sufficient to ensure sustainability. There are ample 
evidence around that organisational issues within housing matter as well. 

691. In order to illustrate my points, I shall take you through some of the background of our housing 
situation and policy options, focusing on various forms of ownership of housing and how this may have 
bearing on sustainability issues. The discussion of the indirect form of ownership, housing co-operatives 
“Norwegian Style”, shall be the most detailed. 
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692. The overall ambitions for sustainability of the housing and building sector policies are similar to 
that of many other countries and that which follows from the international agreements and the Millennium 
goals. Personally I see it as particularly crucial to an effective and holistic policy in this area to stress the 
importance of integration of different aspects and the need for coordination of various sector activities. In 
this area we may still have some ways to go.  Be that as it may, in the context of an international seminar 
such as this, I feel it is due to emphasise particularly on the housing sector and more social aspects.  I feel 
this may often be lacking among more technical and commercially oriented approaches to the 
sustainability of buildings.  My approach to sustainability in this presentation is however a very narrow 
one; I only deal with what I see as necessary, although not necessarily sufficient, conditions for 
sustainability, namely the connections between ownership and whether or not regular maintenance and 
improvements take place in the housing stock.  

693. As is shown on the graph below, we have an overall high emphasis on home ownership of 
housing – the form that was termed as “the notoriously inefficient type of ownership” by Mr. Larsson in 
his introduction earlier. As you will understand from my introduction, I am rather inclined not necessarily 
to agree with this statement. 

The Norwegian Housing Bank
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694. This means that the bulk of risk connected to market fluctuations on value of housing assets is 
placed on the individual owner. The ones that are “in” this market as owners, are the ones who pay the 
price if market prices drop significantly.  They also potentially gain if there is an upturn, to the detriment of 
those who have not yet become owners. With rising prices the entrance to the market in the form of price 
to be paid when purchasing and debt to be incurred, would increase. As a general comment to such a basic 
approach to housing policy, it should be noted that with goals of ensuring access to good housing for all, an 
additional public safety net or assistance of some kind is required to catch those who falls outside of this 
policy and who may not be able to achieve housing on the market by themselves.  However, this question 
related to the social sustainability is not one that I shall deal with here. 

695. How the owners keep up their properties is directly reflected on the potential market value of 
their housing.  If for instance it is neglected, this could affect the whole neighbourhood.  Thereby is an 
element of social pressure, an incentive for regular maintenance and improvements that can be utilised also 
in the making of appropriate policies. 

696. The predominant incentive structure of homeownership seems very clear.  People feel that they 
“waste their money by paying someone else’s mortgages” if renting.  They all want the value of their 
property to increase.  In societies with increasing residential mobility, be it for reasons of changing family 
situations or workplace considerations, this becomes increasingly important. 



 

 232 

697. Generally rental is more common in our urban areas.  However, it is minimal compared to many 
European countries. 

698. Below are two graphs describing the composition of types of ownership, the first for the country 
as a whole and the second for the city of Oslo. 
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699. As I shall go into in more detail later; our co-operative housing sector is seen as a form of 
homeownership.  It can also be viewed as “indirect ownership” (Lilleholt: 2004).  The treatment of this 
sector is symmetric to that of other types of ownership for purposes of taxation as well as free pricing of 
shares and mortgaging. 

700. The backdrop for all these discussions is that the results generated by the systems in use, are 
pretty good.  We live well in good houses. 

701. The housing stock is dominated by detached housing.  Only about 14 pct. live in blocks of flats.  
The housing stock is also relatively new, as shown below. 
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702. The building industry estimates that an average building at present has a life cycle of 90 years.  
Looking at the level of investment in existing buildings, this may seem relatively small compared to what 
was mentioned yesterday in the seminar, but it is high considering the quality of the stock. This is what is 
reflected not only in the quality at time of construction, but to the investment pattern in existing buildings 
over time.  There is definitely a need for changes in the stock over time. Not the least increasingly flexible 
structures are required to adapt to changing needs of the population. These raise crucial questions closely 
connected to that of sustainability.  How adaptable is the stock to these changes, what are the ownership 
structures and how are these organised to facilitate the required response? 
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703. For renewals and modernisation to take place at all, there are some basic questions to be asked, 
all of which touches basic incentive structures: 

•  Who cares about the apartments/ buildings? 

•  Who decides on questions of new investments?  

•  Who pays? 
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•  Who handles the process – what are their capabilities?704. The questions touch not only on asset 
consequences but also on welfare aspects of the owner.  For owner occupancy the answer to all these 
questions are fairly transparent.  This can be quite complicated, however, for other forms of ownerships. 
The more the responsibility and processes between these are separated, also time wise, the more difficulties 
arise.  

705. Important factors for required maintenance and renewals depend on several factors.  In addition 
to the more technical qualities of the building, much dealt with by others in this seminar, it is also 
important to consider how the dwelling is used and how regularly the upkeep and required investments are 
performed.  The question of the upkeep of the outdoor areas may also, by influencing the attractiveness of 
the property, in the long run have an impact on the motivation for and extent of indoor upkeep. 

706. A policy of owner-occupancy depends heavily on the institutional framework for its operation.  
Not the least, this includes the robustness of the economy, the income level and security of its owners are 
decisive.  Financial structures available to the individuals are also significant.  

707. Assuming that judicial and other questions related to land are well functioning, among main 
housing policy measures the following are known to make a difference: 

•  Favourable taxation  

•  Stimulation of private and housing co-operative housing developmentsMunicipalities facilitate 
serviced sites for housing developments 

•  Legislation regulating housing co-operatives and condominiums 

•  Means tested housing allowance eligible for owner-occupiers708. The latter refers to demand 
side measures and what I previously described as public safety nets to assist those who need assistance in 
the market.  To what extent that is required will depend not only on the basic structures of the system, but 
also on the ambition level of the overall housing and social policies of the respective country. 

709. I choose not to go into details when it comes to owner occupied, detached, one family housing 
which is the dominating form in Norway.  Generally there is a high awareness and commitment among 
individual owner-occupiers of benefits of keeping well-kept properties.  Basically such activities increase 
the market value and are not taxed.  Accordingly a huge volume of leisure time and resources is invested. I 
would like to add one, perhaps minor but none the less interesting aspect, the significance of having 
transparent and fairly simple processes connected to resale of houses.  Internationally this is one area that I 
find can show astonishing differences.  

710. The Norwegian Housing bank is directly involved in stimulating renewals particularly in the 
urban setting.  There is particularly one of these measures, in size rather insignificant, that I would like to 
point out.  This is a scheme for financing feasibility studies of rehabilitation of blocks of flats.  These 
studies include need-assessments, finding alternative solutions and specification of related costs. For a 
small amount of money, the various managers / boards of multi-storey housing have through these studies 
been provided with a tool to prepare rational investment decisions.  These modest grants have thereby 
triggered considerable amounts of investments and have proven to be a particularly efficient policy 
measure. The main benefit is that such studies would not easily be undertaken without someone from 
outside the housing initiating it. This is because initially this seems an uncertain endeavour and there may 
be fear of wasted money spent and/ or unwillingness and conflicts among dwellers to share such costs.  
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711. Our commercially rented housing sector is more than halved in the last 50 years. By1983 rent 
regulated, pre 1940 buildings had a considerable maintenance and renewal backlog. Considerable 
improvements of these buildings took place when: 

•  the buildings were transformed to condominiums and co-operatives 

•  rent regulation in urban areas was lifted.  

•  urban renewal programs were initiated in the largest cities.  

712. However, there has been little institutional support of and political emphasis on this sector and it 
has remained small.  As there is little such rental overall at present, the concern for maintenance and 
sustainability problems are accordingly small. (This excludes the private rental in the form of small 
“basement flats” included in private, detached housing, a rather typical Norwegian phenomenon. Besides, 
these are as well maintained as the detached house itself).   

713. The public rental sector is minimal.  The role of being the low cost housing provider in the cities 
was traditionally filled by the co-operative housing sector.  The small portion present, about 4pct. of all 
housing, is targeted towards special groups.  Overall the upkeep, use, maintenance and rehabilitation 
problems weigh heavily on public budgets and are of much public concern. An official committee has been 
appointed to look into the problems of maintenance of public buildings.  Generally one must again look at 
the distance between the needs, motivations of various parties involved, consequences of decisions and the 
processes that lead to budget allocations. It is to be expected that preventive, long term purposes such as 
housing investment and rehabilitation needs easily are not highly prioritised in deliberations over tight, 
public budgets. 

714. When it comes to condominiums the legislature is in place to ensure long term and timely 
investments. Condominiums are by nature registered as separate properties within a building that can be 
used for obtaining individual mortgaged loans.  The financing of larger maintenance and improvements of 
the building itself will thus have to be provided by the individual owner of the flat.  This means that the 
owners should agree on the needs to carry out such larger investments that inevitably shall raise the living 
costs of all.  It may for instance concern new piping, roofing, windows, wall insulation or rebuilding of 
balconies.  The big question is, will the various owners agree?  Experience shows that in many places, and 
the less the more resourceful the owners, this is not a difficulty.  However, by and large, there are much 
more of these problems in buildings of condominiums than in their close “relative”, the more indirect form 
of ownership, the housing co-operative.  

715. I find the term “co-operative housing” to be most misleading when used internationally. In such 
connections the audience will immediately get many different associations to the term that covers a range 
of different concepts. What I am talking about here is an indirect form of ownership, preserving collective 
as well as individual ownership benefits and a concept well placed within a liberalised housing market.  It 
contains two levels; the developer and the individually owned estates. The objective is to provide housing, 
new or second-hand, to members.716. The co-operative estates were normally financed by a joint mortgage 
from the State Housing bank, now also privately.  They are private membership organisations that are open 
to everyone.717. Pricing of shares was previously regulated by law but is now decided freely in the market.  
The largest co-operative in Norway is called OBOS.  Their members have about 60 000 housing units and 
OBOS have management contracts with an additional 20.000.  

718. There is a principal difference in the legislative framework for condominiums and co-operatives 
that I would like to explain.  While condominiums are owned directly by the owner-occupier, the co-
operative members are more like owners of a share in a company. In this case, your share entitles you live 
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in one apartment. As you can also mortgage it, in practise the differences between this ownership and a 
condominium are not felt.  However, the organisation is different.  Especially the decision making when it 
comes to larger investments is by far easier. Among the features of the housing co-operative estate are:  

•  It is owned by the residents (i.e. share holders) 

•  The annual residents’ meeting is the highest body and elects a board 

•  The board responsible for management and maintenance 

•  The interest and down payments distributed among member occupiers as  rent-
paymentMaintenance and  improvements are decided by the board and costs distributed as rent 
among members 

•  Contracting a professional estate manager for  maintenance and improvements is 
favourable719. The housing co-operatives have overall been highly successful when it comes to 

rehabilitation and needed renewals of housing.  We commonly look to this particular organisation of 
ownership when for instance noting that we have very little of suburban slum tendencies in any of our 
larger cities. 

Some conclusions 

•  Public housing have challenges regarding management, maintenance and improvements 

•  There is strong evidence in Norway to support that owner-occupied dwellings favours good 
maintenance and renewal. 

•  Dependency on public budget allocations can create bottlenecks when it comes to appropriate 
and timely renewal activities and thereby threaten the long term sustainability 

•  Whether a policy for home ownership is socially sustainable, depends on additional framework 
conditions that I have not discussed  

720. When it comes to special forms of organising urban, home ownership, I have basically made two 
types of observations:  

•  Legislation of multifamily housing is designed to support decision mechanisms that take care of 
common facilities of buildings - properties 

•  The well organised co-operative housing movement in Norway:  

•  Institutionalises procedures that facilitates regular, sustainable management of buildings   

•  Is founded on the benefits of personal incentives and collective mechanisms  721. It was 
mentioned earlier in the seminar by Stephen Halls that “prevention is better than cure”.  I fully endorse 
that.  And I believe that not only what we do but the manner in which we do it, matter.  

Thank you for your attention. 
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For additional information: 

•www.husbanken.no    (The State Housing Bank) 

•www.nbbl.no     (The umbrella for Norwegian Housing co-operatives) 

•www.obos.no    (The largest, housing co-operative in Norway, located in Oslo) 

 

 

 

 


