Proposals for a response to the challenges

Framework for a response

This report, in drawing up a response to this challenge so far as it concerns the construction sector, addresses the following aspects:

a. It identifies strategies and discusses the meaning of the term "sustainable construction"; 

b. It identifies the principal sustainability issues affecting the construction industry; 

c. It puts forward a programme for action containing recommendations that can be used as a basis for establishing clear policy targets with proposals for indicators and the exchange of best practice.

Strategies for raising the level of "sustainable construction" in Europe

This report proposes that the strategies for raising the level of sustainability in construction be implemented through developing policies for the construction sector that will:

1. Contribute to the proposed European long-term framework dovetailing policies for sustainable development. 

2. Facilitate a progressive change in lifestyles and in patterns of consumption and production that will decouple economic growth from resources use and pollution. 

3. Reduce environmental impacts and resource depletion caused by the construction, operation and demolition of built facilities, whilst increasing quality of life and health and safety in the built environment. 

4. Raise environmental awareness in the sector taking into account all indoor and outdoor environmental aspects. 

5. Promote quality in construction both in aesthetic and fitness for purpose terms. 

6. Place increased emphasis on and measure life cycle costs in terms of environmental and technological competitiveness factors of existing projects such that they may be converted into performance indicators and be fed back and used in the design and development of new construction products and processes. 

7. Promote renovation, re-use and re-habilitation of existing buildings. 

8. Promote environmental expertise and technology so that they become increasingly competitive factors. 

9. Establish mechanisms for regular review of progress achieved. 

Various attempts have been made to define the term "sustainable construction". In reality it would appear to mean different things to different people in different parts of the world depending on local circumstances. Consequently, there may never be a consensus view on its exact meaning and it is probably futile to suggest an exact definition.

"Sustainable construction" can be approached starting from the approved generic objectives and definitions as follows:

"Sustainable development is a matter of satisfying the needs of present generations without compromising the ability of future generations to fulfill their own needs" [Brundtland report, "Our Common Future", 1987]. 

Sustainable development means sustainability not only "ecologically" and "economically" but also "socially" and "culturally". Whereas "Sustainable construction" has been defined as: "The creation and responsible management of a healthy built environment based on resource efficient and ecological principles" (Charles Kibert: First International Conference on Sustainable Construction, Tampa 1994) 

It has been suggested that "sustainable construction" is the set of processes by which a profitable and competitive industry delivers built assets (buildings, structures, supporting infrastructure and their immediate surroundings) which in turn:

· enhance the quality of life and offer customer satisfaction 

· offer flexibility and the potential to cater for user changes in the future 

· provide and support desirable natural and social environments 

· increase investment in people and equipment for a competitive economy 

· achieve higher growth whilst reducing pollution and maximising the efficient use of resources 

· share the benefits of growth more widely and more fairly 

· improve our towns and protecting the quality of the countryside 

· contribute to sustainable development internationally. 

In Finland for example, the principles of sustainable development are considered to include securing people’s well-being without endangering the environment. According to the Finnish National Commission on sustainable development, there are three practical dimensions to sustainable development: the ecological, municipal and cultural dimensions.

Principal sustainability issues affecting the construction sector

The ways in which built structures are procured and erected, used and operated, maintained and repaired, modernised and rehabilitated, and finally dismantled (and reused) or demolished (and recycled), constitute the complete cycle of sustainable construction activities. Building products should, as far as possible, be reusable and materials recyclable. Design for long service life (and durability) is superior to design for reusability. Reusability is superior to recycling, and recycling is superior to waste disposal. In sustainable construction, reusability and ease of changeability are necessary product properties, in particular for modular products and systems with different service lives.

It is unrealistic to suppose that it is even possible to draw up an exhaustive list of all issues (For a more exhaustive list refer to BRE Digest 446 dated May 2000 ISBN 186081 398 4) which impact, one way or another, the sustainability of construction activities and the built environment. There are quite simply too many variables in an environment that is in a state of continuous change and evolution. Moreover, it seems superfluous at this stage to identify issues that have only a marginal impact on sustainability or indeed those that cannot realistically be addressed at the European level.

In the first instance, the following issues have already been addressed by the Working Group as described in the terms of reference for this report and have formed the basis of discussions through the three Task Groups recommendations, copies of which are included in PART IV of this report:

	ISSUE
	BRIEF RATIONALE

	Environmentally friendly construction materials
	As much as 50% of all materials extracted from the earth’s crust are transformed into construction materials and products. Including energy in use, when installed in a building, they account for as much as 40% of all energy use. Moreover, these same materials when they enter the waste stream, account for some 50% of all waste generated prior to recovery.

	Energy efficiency in buildings
	The construction, operation and subsequent demolition of built facilities accounts for about 40% of all energy end use and a similar percentage of greenhouse gas emissions. Moreover, the potential for reducing greenhouse gas emissions in existing and new buildings, is greater than that of any other sector and consequently represents the most significant target for reducing emissions in order to reach the targets laid down in the Kyoto Protocol.

	Construction and demolition waste management
	Construction and demolition waste constitutes the largest waste stream by weight in the European Union. Disposing of these waste materials is presenting increased difficulties in many parts of Europe. Increased emphasis needs to be placed on waste minimization and recycling. 


In addition to the above, the following issues (not an exhaustive list) account for significant environmental impacts and could be the subject of further studies and/or initiatives at European level or indeed in the Member States:

	ISSUE
	BRIEF RATIONALE

	Water conservation 
	The operation of buildings places a strain on raw water reserves whilst waste water and sewage needs to be treated before being returned to water courses. Ways of conserving water and more efficient and effective means of treating waste water need to be developed taking better account of land use planning for such facilities. 

	Health in buildings
	The quality of the internal environment of buildings is an essential element to the health of its occupants. Problems caused by damp and mould can be avoided through good building practices. Bio-climatic considerations and good ventilation can also reduce or even eliminate the need for air conditioning in the summer months whilst reducing the amount of energy required for heating in the winter.

	Building related transport aspects
	Studies ("Transport and Buildings; the environmental impact", ISBN 1 86081 322 4) have demonstrated that relatively compact towns and cities well served by public transport systems are appreciably more energy efficient than cities that have a relatively low urban density (often referred to as "urban sprawl"). For as long as modern civilization continues to rely on the combustion of fossil fuels as its principal source of transport energy, there will be an on-going environmental imperative to construct buildings to relatively high densities, served by efficient public transport systems.

	Urban Sustainability
	Whilst construction activities and the operation of built facilities are only one of many aspects linked to urban sustainability, the quality and efficient operation of buildings and infrastructure are of fundamental importance.

	Sustainable architecture
	As demonstrated in for example, the reports of the Task Groups on Environmentally Friendly Construction Materials, Energy Efficiency in Buildings, and Construction and Demolition Waste, there is a lot that can be done to improve the overall performance of buildings, by implementing principles and measures in the design process, leading to Sustainable Architecture (A Green Vitruvius, Principles and Practice of Sustainable Architecture Design, 1999, James & James Ltd., London, ISBN N). I-873936-94-X). Sustainable Architecture relies on the continuous dialogue and close co-operation among all actors involved in the design and construction process, in order to improve the sustainable quality of every building. 

Moreover, Sustainable Architecture must be considered in the context of a holistic and integrated approach to the overall quality of the built environment, in particular in the urban context.(Resolution of the Council of the European Union, 12 February 2001, JOCE 2001/C73/04)

	Societal impacts arising from construction activities and the built environment
	How more sustainable construction can improve the living context and the relationship between citizens and their environment whether rural or urban and contribute effectively towards social cohesion and job creation, the promotion of cultural tourism and regional economic development.


A programme for action 

Implementing the recommendations of the Task Groups
It is essential that the recommendations of the Task Groups are treated seriously and are taken into account by both Member States and the European institutions in measures developed for furthering sustainability in construction.

The emphasis placed by the Task Group Environmentally Friendly Construction Materials on industry providing systematic, transparent and verifiable environmental information on their products and on the use of such information in product standards, is fully substantiated by statements made in the European Commission’s recent Communication on the 6th Environmental Action Programme (COM(2001)31) and in its Green Paper on Integrated Product Policy (COM(2001)68) ("Member States and companies should aim at introducing product information schemes for all types of products in the years to come").

"The general philosophy of increasing the amount of product information on the market calls for flexible and cost-effective solutions. For example, the criteria of environmental performance developed for product groups, based on a transparent examination of life cycle considerations, could be more extensively used." "The Commission intends to co-operate with the standardisation bodies and relevant stakeholders to develop mechanisms to integrate systematically environmental characteristics into product standards."

Ongoing actions to achieve these goals include a Conference held by industry in May 2001 to examine current national initiatives on environmental information on construction products and to gauge the potential for their harmonisation at a European level.

Some progress is also being made with regard to energy efficiency in buildings. A proposal for an EU Directive on the energy performance of buildings (COM(2001)226 final) in the residential and tertiary sectors was adopted in May 2001. This looks to create a common framework for improving energy efficiency through the application of minimum standards and certification for both new and existing buildings. It is paramount that once the Directive is adopted, the measures listed are implemented rapidly and effectively by Member States.

With regard to construction and demolition waste, the European Commission’s Communication on the 6th Environmental Action Programme has confirmed the publication of a Recommendation as a priority area for action (See article 7, item 4). With the Commission having been fully involved in its work, the Task Group expects the Recommendation will take full account of its conclusions, particularly with regard to the emphasis on measures for waste minimization and measures to minimize the amount of waste going to landfills and to illegal dumping sites.

"Whole life costs" of construction works
Until recently, most buildings have been conceived and built on the basis of very simple criteria:

· fitness for purpose, corresponding to the 

· lowest possible construction cost. 

Considerations such as running and maintenance costs and the overall environmental impact of a built facility have nearly always been a lesser consideration, if indeed a consideration at all. Moreover, in many countries, fiscal systems of taxation tend to favour low capital costs over high running and maintenance costs. 

In most cases, the costs involved in servicing and running built facilities during their lifetime far exceed the initial costs of construction. For most clients therefore, there should be a genuine interest in procuring built assets with low running and maintenance costs.

In reality, theory and practice are often very different. For many public authorities, finding budgets for construction works is usually far more difficult than meeting recurring, running and maintenance costs that are included in annual budgets as a matter of course. Trying to reverse this "unfortunate" lack of balance in what should be "simple economics" is likely to remain difficult with construction clients continuing to procure on the basis of lowest price only, rather than on the basis of lowest cost taking account of whole life costs.

With regard to construction materials and products, it is important that life cycle approaches to improving environmental performances are adopted not only for products but for construction works as well. Construction products cannot be assessed on a stand-alone basis since construction works with the highest "green" credentials may use products which might have relatively high environmental loads but which will significantly contribute to reducing a building’s environmental impact throughout its lifetime. Construction products need to be viewed in terms of functional units, how they perform throughout the life-time of a built facility and what happens to them when deconstruction or demolition takes place.

Recommendation: Review work already undertaken and published and carry out further studies and R&D actions establishing guidelines that will lead to LCA and LCC becoming normal standard procedures aiming for convergence in methods and metrics at the European level. Assessment of environmental impacts over the lifetime of built facilities as well as estimates of life cycle costs should be made available to clients before construction works begin. This would facilitate benchmarking alternative development solutions.

Sustainable procurement 

National governments and public bodies ("contracting authorities" in the meaning of the public procurement directives) together constitute the construction industry’s largest client. It is they who must take a lead in promoting sustainability in construction so that it becomes a process driven in the best interests of the client.

Both European and national procurement policies require that all public procurement is carried out on the basis of best value for money (Refer to results of WG1 on "abnormally low tenders"). If the term "best value for money" is simply a matter of price, such policies are relatively straight forward in their implementation. If tenders are invited on the basis of various other criteria, such as quality, performance specifications, design requirements, time for completion, etc, then the evaluation of such tenders becomes much more complex, if not subjective. 

The Luxembourg, Cardiff and Vienna Councils have adopted their conclusions indicating that both Commission and Council should work out strategies of integration of environmental aspects into the other policies; in case of possible contradictions between the objectives of public procurement and environmental policies these objectives should be reconciled.

Therefore, the interpretation of public procurement legislation (Refer to Commission's Communication -n° not yet available- on the interpretation of Community Public Procurement law and the possibilities for integrating environmental considerations into public procurement) should respect its primary objective, which is economical in nature and at the same time it should integrate the environmental aspects, without, however, these environmental aspects replacing the primary objectives of public procurement. Nevertheless, if more sustainable construction is to be encouraged, procurement cannot remain a purely economic exercise – nor does it have to.

In day to day practice, conscious of their responsibility regarding the realisation of sustainable development, more and more public purchasers wish to, and actually do, integrate environmental considerations into their procurement policy. 

If the European Commission and the Member States are determined to press ahead with the "greening" of public procurement, then a number of solutions need to be considered:

a. Clients should be encouraged to assess tenders on the basis of the economically most advantageous tender (EMAT) (Refer to results ofWG1 on "abnormally low tenders"), balancing price, quality and life cycle costs, for which the quality assessment criteria should include sustainability factors. 

b. Client, architects and consulting engineers will in future need to take much more detailed account of environmental aspects in their designs, especially LCA and LCC considerations. Tools for these must be developed and integrated with each other in order to simplify evaluations; 

c. The award of contracts on the basis of "concessions" linked to solutions on the basis of "facilities management" taking increased account of life cycle costs, thus implying increased integration of the design and construction functions may have its advantages. 

d. Tenderers may be encouraged to put forward alternative technical solutions ("Variants" – Article 25 of the public procurement directive) that take account of environmental aspects.

Note: for reasons of clarity the term "Facilities Management" means the activity of running, maintaining and managing a built facility (provision of power, water, heating, cleaning, rubbish collection, maintenance, repairs, etc.). The term "concession" is linked to this in the sense that a contractor is able to enter into a contract for a "concession" which would include construction and subsequently the "facilities management" of the built facility. This could also be done in the framework of a "public-private partnership". 

Whichever approach is adopted, as far as public procurement is concerned, certain principles will remain essential:

a. As far as possible, a maximum number of environmental considerations based on identified priorities should be included in the tender documents before tendering procedures are started; 

b. The client’s requirements must be clear and unambiguous with clearly defined priorities; and 

c. The rules that will apply to the evaluation of tenders must be fair and transparent and be clearly stated in the tender documents.

	Recommendations:

1. Clients, especially public clients, must measure and report their progress in promoting sustainability in construction and the built environment. 

2. Sustainability impacts and their mitigation should be addressed as far as possible in the planning and design process (or even as part of the granting of planning permission) prior to commencing tendering procedures. 

3. Carry out a study to assess the advantages and disadvantages of awarding construction contracts on the basis of "concessions" and "facilities management" in order to determine procedures that produce built facilities with reduced environmental impacts. This could be done on the basis of a benchmarking exercise.


Sustainability performance indicators
In the first instance, reference needs to be made to the unsustainable patterns of consumption in industrialised countries identified in the text of "Agenda 21". The construction industry needs to try and determine to what extent it could raise its eco-efficiency over given periods of time, perhaps a factor of "four over 20 years" or "ten over 50 years"? This needs to be studied and addressed as a pre-requisite before beginning further actions.

The conclusions of the Helsinki Summit in December 1999 called for the establishment of clear policy targets on the basis of policy performance indicators.

Several initiatives have already been taken to identify and develop indicators for the construction sector. In the United Kingdom for instance, on 10th July 2000, a conference on sustainable construction put forward the following suggestions for indicators:

· operational energy, 

· embodied energy, 

· transport energy, 

· waste, 

· water, 

· biodiversity. 

These indicators could form the basis of a set of LCA-based indicators for the construction industry in general. 

Another initiative is known as CRISP – Construction and City Related Sustainability Indicators (EC Proposal No. EVK4-1999-00078/Contract No: EVK4-CT-1999 2002 website: http://crisp.cstb.fr/ ). CRISP concerns the setting up of a Thematic Network which aims at coordinating research works dealing with defining and validating such indicators, implementing these indicators to measure the sustainability of cities, construction projects (buildings and built environment) in cities and the progress of activities dealing with creating and maintaining them at the national level, implementing the indicators to compare the sustainability of individual buildings, large groups of buildings at the urban and suburban level, urban areas and construction activities at the scale of a city, region or a country.

Through the range of indicators which will be dealt with, the project will contribute to improving the quality of life in urban communities and to promote sustainable development assessed in economic, architectural, environmental, social and cultural terms. Challenges that will be considered using the indicators are for instance linked to the preservation of natural resources, air quality, noise, health and safety, waste, economic competitiveness, employment, deterioration of infrastructure, urban sustainability, environmental loads of construction, social-cultural aspects, etc.

	Recommendations:

1. In the context of responding to the challenges contained in "Agenda 21" carry out a feasibility study to examine the extent to which eco-efficiency can be increased in the sector with the perspective of raising it by a factor of 4 or, over a much longer time frame, by 10. 

2. That a set of common indicators be agreed for the construction sector and that the results of CRISP be considered and adopted for use throughout the EU. These indicators will need to be reconciled with the "urban sustainability indicators" (Towards a local sustainability profile-European Common Indicators, EC DG Environment ISBN 92-828-9493-2, 2000) issued by DG Environment in November 2000 which municipalities are expected to adopt on a voluntary basis and use them as the basis for environmental reporting. 

3. Develop a system of life cycle costs performance indicators in order to facilitate comparisons of performance on a European basis and use these indicators to benchmark construction sustainability across Europe.


National Plans and European Programmes for "Sustainable Construction"

Certain member states have drawn up national plans and programmes for sustainable and ecological construction. Copies of these documents in respect of the following countries are appended to this report:

· Finland, 

· Netherlands, 

· Sweden, 

· United Kingdom. 

It is pertinent to mention PRESCO (See also: http://jbase208.eunet.be/ ), the "European Thematic Network on Practical Recommendations for Sustainable Construction". It is an active project funded by the EC. It has as main objective the definition of a European Code of Practice for Sustainable Construction. This Code will contain recommendations on how to put sustainable construction into practice. Existing (national) recommendations will be integrated through the whole life cycle of a building, going from inception and feasibility study to design, construction, refurbishment and finally decommissioning with dismantling and disposal. 

	Recommendations:

1. All member states and accession countries should be encouraged to draw up and publish plans and programmes for "sustainable construction". 

2. The European Commission should draw up and issue guidelines - based perhaps on the work undertaken in PRESCO – explaining in general terms what these national plans and programmes should contain. Furthermore, the Commission should establish a website where all the documents can be easily found. 


Software tools
Software tools already exist, and new ones continue to be developed which can help designers and owners of buildings in reducing environmental impacts. Possibilities include for instance:

· optimising for least environmental impact 

· informing on choice of main construction materials 

· enabling the environmental impacts of both construction and operation to be balanced over the life of the building 

· giving comparisons for different buildings and specifications 

· graphically illustrating the environmental credentials of a design to clients 

· calculating the environmental book values of property 

· calculating environmental burdens and costs 

· estimating the extent of environmental damage by using life-cycle analysis (LCA); hence 

· environmental repair costs can be estimated and included in total construction costs 

· allowing environmental investments to be depreciated over the technical lifetime of a building. 

Software tools known to be available and in use at the time this report was published include:

	Name of software
	Producer/publisher
	Brief description of application

	BREEAM
	BRE (UK)
	Environmental assessment of new and existing buildings

	ENVEST
	BRE (UK)
	Measures embodied and operational energy

	ECOQUANTUM
	NL
	 

	GREENCALQ
	NL
	 

	ECO-PRO
	DE
	 

	EQUER
	FR
	 

	LEED
	US
	 

	ATHENA
	CA
	 

	GBC 2000
	(24 X NN)
	 


 

	Recommendation: 

ECCREDI  (European Council for Construction Research, Development and Innovation) (through E-CORE) and PRESCO should be asked to review the various software tools available and advise industry on any shortcomings or improvements that could be made. If feasible this should include a market survey in order to determine which software tools are the most useful and appreciated by users.

In doing this, ECCREDI should note that one of the main objectives of PRESCO, the "European Thematic Network on Practical Recommendations for Sustainable Construction" is an inter-comparison and benchmarking of LCA-bases Environmental Assessment and Design Tools. The different tool developers will execute environmental performance assessments on reference buildings, selected in Europe. The results of these assessments will be compared and discussed in order to define a common baseline offering a harmonized approach for assessment and design methodologies. 

	


Education and awareness raising
The whole topic of "sustainable construction" as well as its scope, has already become a major issue for the industry and these tendencies are expected to continue. There is a growing need therefore to raise the awareness of sustainability issues both among the actors in the entire construction process, as well as the general public which is the principal beneficiary of built facilities. The following recommendations are included here even although raising the awareness of the general public in particular, is inherently difficult to achieve. 

Recommendations:

1. Employers and professional bodies should phase out recognition of training and educational courses which do not take adequate account of the topic of "sustainable construction" in all member states and accession countries. 

2. The actors in the industry should raise the awareness of the general public, especially clients, in their daily activities. This could be promoted through the increased use of environmental labelling of products and buildings including energy and environmental quality labelling. 

3. The European Commission, through a dedicated website, should disseminate national plans and programmes and other related and relevant material. 

4. One or other European body (perhaps ECCREDI) should organise annual competitions for "flagship sustainable construction projects" in the member states and the accession countries. A jury would adjudicate the proposals submitted and a distinguished European personality would present the awards at an annual event in Brussels. 

5. Consideration could also be given to setting up a "European Best Practice Programme" for sustainable construction, which would act as a learning network and coordinator of national best practices. It should include a scheme for "European Awards". 

Research and Development (RTD)

ECCREDI, was set up in 1995 as a new European Body to coordinate Construction R&D efforts at the European level. The following year, ECCREDI secured European funding for a "Thematic Network" entitled "Targeted Research Action for Environmentally Friendly Construction Technologies " (TRA-EFCT). 

The TRA-EFCT has been instrumental in linking about 120 on-going EC funded RTD projects from different programmes in an alliance to disseminate research findings, including findings that embrace environmental aspects of RTD.

The TRA-EFCT will come to an end in 2001 and is expected to be followed by a new "thematic network" known as "E-CORE" (European Construction Research Network). E-CORE will specifically contribute towards establishing a European Research Area as defined in the Communication of Commissioner Busquin on behalf of the construction industry.

More particularly, E-CORE will act as an "umbrella network" for other thematic networks in the construction sector. Some of these have already been set up and others are expected to follow. Moreover, the following thematic networks specifically address environmental and sustainability issues:

	Acronym
	Activity

	ETN Recy.net
	The use of recycled materials as aggregates in the construction industry.

	PRESCO
	Practical recommendations for Sustainable Construction 

	DURANET
	Network for supporting the development and application of performance based durability design and assessment of concrete structures.

	TENSINET
	Upgrading the built environment in Europe through tensile structures.

	ENERBUILD
	Energy in the built environment.

	CRISP
	Construction and city related sustainability indicators.


Proposals to be confirmed:

	Acronym
	Activity

	PeBBu (Refer to CIB website: www.cibworld.nl.pges/begin/pebbu.html)
	Performance based building

	LIFETIME
	Lifetime Engineering of Buildings and Civil Infrastructures.


Other actions:

Most of the respective RTD work is, however, performed elsewhere at global, European, national and company levels. Good examples for these actions are the underlisted three European RTD projects just started under the GROWTH programme:

	Acronym
	Activity

	EUROLIFEFORM
	Probability approach for predicting LCC and performance of buildings.

	LIFECON
	Life cycle management of concrete infrastructure for improved sustainability.

	INVESTIMMO
	A decision making tool for long-term efficient investment strategies in housing maintenance and refurbishment. 


As an example about national actions, two large national programmes from Finland can be mentioned:

"Environmental Technology in Construction" 1994-1999 (23 MEUR) and "Healthy Building" 1998-2002 (21 MEUR).

	Recommendation: 

1. That ECCREDI through its responsibility in managing E-CORE, acts as a focal point for European RTD actions in the field of "sustainable construction". The results of these thematic networks should be further developed and used in order to carry forward the agenda for sustainable construction as described in this report.

2. E-CORE should develop further actions, policies and strategies aimed at promoting more "Sustainable Construction" including giving consideration to requesting the European Commission to mandate CEN to draw up European Standards defining performance criteria which could be used as an alternative to prescriptive requirements in public procurement. 
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