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FOREWORD FROM PARTNER ORGANISATIONS

The Construction Engineering Research Foundation - CERF

CERF is an independent, non-profit organisation created by the American
Society of  Civil Engineers and headquartered in Washington DC. Operating
since 1989, CERF’s mission is to bring together diverse groups within the
civil engineering community to “facilitate, coordinate, and integrate” research
by the civil engineering community and the design, construction, and
environmental industries. CERF operates innovation technology evaluation
centers in the areas of highways, public works, the environment, and buildings
to help the design and construction industry expedite the transfer of
innovation into practice. By uniting voices and leveraging resources from
across the industry, CERF identifies needs, sets priorities, and organises
collaborative projects. The Agenda 21 on Sustainable Construction provides
a valuable benchmark and springboard for the future for the building and
construction sector globally.

Harvey M. Bernstein
President

The International Union of Testing and Research Laboratories for Materials
and Structures - RILEM

RILEM provides a worldwide network of communication throughout
80 countries, to bring together specialists from research and industry with
the common objective to promote progress in the design, testing,
manufacture and use of  building materials. The RILEM engagement in
developing sustainable construction practices is demonstrated through the
manifold activities of  its Technical Committees. A life cycle view on material
resources in building is an obvious need to reach the goal of sustainable
development and an environmentally sound construction industry. The
Agenda 21 on Sustainable Construction gives essential support to and
direction for the work towards a sustainable building and construction
sector.

Carmen Andrade
Vice President
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The International Energy Agency Implementing Agreement on Energy
Conservation in Buildings and Community Systems - IEA ECBCS

On behalf  of  the Implementing Agreement on Energy Conservation in
Buildings and Community Systems of  the International Energy Agency, I wish
to express my support for this Document. The well-substantiated need to
reduce the impacts of the construction industry on the global environment
makes it imperative for the industry to undertake substantial and rapid
improvements in the way buildings and other structures are designed, built
and operated. The contents of Agenda 21 provide a summary of the issues
and outline a path forward which can guide our policy-making and daily
operations towards this desirable and indeed most necessary end.

Richard Karney
Chairman
Energy Conservation in
Buildings and Community Systems Executive Committee

The International Society for Indoor Air Quality and Climate - ISIAQ

The Board of Directors of ISIAQ, together with its 500 members spread
over 40 countries, are strongly motivated partners with CIB in the Agenda
21 for Sustainable Construction. Sustainable buildings are those that protect
and promote the health and comfort of the occupants while at the same
time safeguarding the environment and making an effective use of  energy.
The ISIAQ mandate is to promote the design and construction of indoor
environments that support people’s health, welfare and productivity. ISIAQ
intends to collaborate in Agenda 21 to the utmost of its professional and
intellectual energy.

Marco Moroni
President
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executive summary
sustainable development is
“development that meets the needs of
the present without compromising the
ability of future generations to meet
their own needs” 15
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���	����� ��� "���� �	 ��� 5'�
����������$ �	� ���� �� 
� ��� �����
��	����	�������	�*�����������

�������
������	 �������	� �������
	�
�� ������ �	 ��� ��	��������	
������! "�� 	��� ��� �	 �	���	��
���	���  ������ (��	�� �	 �������
	�
�� 5�	��������	 �� ���� �����
��� ���) �	 �������	��	� ���
���	������ �� ������	�
����  �	 ���
��	��������	������������� �����
����	� �������5'�6���������
��	� 5�	����� ��� �����	�� � )� 
�����	�����������!

"�� (��	�� 3� �	 ������	�
��
5�	��������	 �� �	��	��� �� 
� �
���
�� �	���������  
�����	 �����
��	���� (��	��� �	 �*����	��$ �!�!
������	����	��������	����&��
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����(��	��$ �	� ��� ��8����� 	��
���	��9�����	�� (��	��� ��� ���

���� �	����	��	� �	� ��� ��	�
��������	 ������ �����	� �� �	 ���
������ �� ���������	�! '� ������

����	���������������)�������
��	�� ��� ��	)� 
�����	 ��� ���
��
��	���� �� ������	�
�� ��������
��	� �	� ��� ��	��������	 ������
�	��	�
��������(��	����	����
��� �� ��
���������� ����� �� 
�
���������	��������	�����	� ��
����	���������������������������
��� �����	����������������	��*�!

"�� ����� ���	����� �
%������� ���
���� (��	�� 3� ��� ������	�
��
5�	��������	���:
•  �� ������ � ���
�� ��������)

�	� �����	����  ���� ���� ���
����� �� ��� 	����	�� �� ������
	��$�	���
����������(��	���

•  �� ������ �	 (��	�� ��� 5'�
���������� �	 ��� �����$ �	� ���
�������	���	�5'������������
������������	������	������	�

•  �� ������� � ������ ������	�
�������	�	��;�����������!

Concepts of Sustainable Construction

������	�
�� ��	��������	 ������
�������	� ���������� �	� �� ������
����������	����������� �	�������	�
���	�����! '� �� �����  ��������	�
���� ����� ��� �����  �������	�
����� �	� �	�����������	 ��

�����	 ���	�����$ ���� ���)��
�������	��� 
�����	 ���������
���)�� ���	�����$ ���	�����	 ����
	����� �	� ��������	� ���	�����!
"�� ������ ���	����� ��� �	 ���
�������	 �� 
��	� �
�� �� ������
�����������	���	��������	������

������	�
�� 
�����	� ����) 
  ����
����	�$ 
  	�� ���������	�� ��
��� �	��	���	 �	� ��� �� 	��
����	������� �����$ 	�������  �	�
�������� $ ��� ��������	� ���	��
���� ����������	������ �8����� 
�	����	����������	�
���� !

"�� �	������	��	� �� �	���������
���	 �� ������	�
����  �	 
�����	�
�	� ��	��������	 ��� ��)����� �	�
�����	� ���	�� ���� ���  ����! '	
���
���		�	����������������	
������������� ��� ������� �����
��� ���������$ ���������  �	��� $
�	��	��� �� ������ ��� �������
�	���	�������	����	��	�!(����
������ ���$ ��� ����������� ����
����	�����������	�����������	
��	��������	 ���� �� ���������$

�����	� �����	�	��$ ��	��������	
����	��������	��	�	���  �������
�����	 ��	�����! "��� $ �	 ������
������	 �� ��� ���	�����	�� �� ���
	�	�����	�����������������	��	�
�� �� �������� ���� ����� ���������
0����0 ������ ��� �� ����� �� �������
��� � ������	�
�� ���������	� �	
��	��������	!+��	���� �	� ������
������	�
����  ���� 
� ��������
�*�������������	��	�	 ����	����	!
<��� ����	��  ���� ��� �������� ���
�����	��������������������������
�����	� �� ��� 
���� �	����	��	�
���� ���� �� 
� �������� �� ����
���	�	���������	������	�
����	�
��������	!

Issues and Challenges of
Sustainable Construction

������	�
�� ��	��������	 �� ���	 ��
� ��  ��� ��� 
�����	� �	�����  ��
�����	� ������� �������	� �������
	�
�� ���������	� �	 ��� �������
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�	����	��	���$ ���������	����
�	���������������!"�����	������
�	� ������	��� ����� ��� ��������
�	 ���� (��	�� ��� �	�������� 
��
���!

����������� ��	� 
����������
�� � )�  ������ �� ������	�
�� ��	�
��������	 �	� ��� ��
%������� �	�
���� 	�� �	�  ����	���� ������$ 
��
������$�����$���	�����	����������
�������������!'����������������
� ������*�	���������� ��
%��� ��
���������������
�������������
�	�����������	����� �	� �� � ��%��
�������������� �� ��� ��	��������	
����������� �� ��� ����)�	��  �����
	��
�� �� ������ �	������ �	 ���
������� �� ����������$ ���� ��� ���
�������	�������� �� �������	�
��������	 �� ���������	 �����
������� ��� ��������	 ����� ��
���� �����	�	� �� ��� 
���� �	���
��	��	�!

"�� 
������� �� �������� ��� ����
�	� ��� ������	��� �� 
� ���)���
���� ���� ������� �������	� �������
��������������	�������$ ����	�
����	��	��� 8�����  �� ��	�
��������	$�������	��	����	������

�����	� �������$ ��� ���������	�
�� 	�� 
�����	� ��	�����$ ��� ���
��	 ���������$ ��� �������	 ���
)�	� ���������$ ��� 
�����	�
��	���0 �	� ����	��0 ����	�$ ����
�����	$��
��������	���$ ���	�����
�	����������	�����������!

���	������	�����	���� ��� ���
��	���	�� ���� ��� �� ��������
��������������������
�����	���	�
�������� �	 ����� �� ������� ���
������	�
����  ��������	�� ��)�	�
�	�� �����	� ���� 
��)����	�

����������������$�������$
�����	�
��������	� �	� ����� �� �	��������
���������	�! �  �	������	� ���
	��
�� �� ���������� �	� �*�����
��	� �����
�� �	��������$ 
�����	�
��������	�� �	����	��	��� ����
���� ���� ���� �� � 
����� �������
��	� �� ��� ��	�� ��	��������	
���)�!(�����������	��������	�
�� �������� �� ��	���	��$ ��� ���
�����	� ������ ��� �� ������ ���
��
����� ����	� �� �������� �	�
�	���  �� ��� ��������$ �� �����
�������	� ���� �������� �	 ���
�	�����������������
���� �	����
� ���
���� !=	�	���������$'	����
+	����	��	� >�����  ������ 
�
�	��	���������������� �	�����
������� ����	� ��	�����	� �	����

�����	��!

�������� ���������� ���� ��
�����������	�������	�������	��
��������	��������	������!+	��� 
����	� ��������$ �*��	���� ��������
���������� �	� ���	����� 	����
��	������� ����	� ������	��� ��	)��
���	��� ���!��������	�	������
����	��������������	���	������
���	������������������	����	��
����	����	��	���8��������� ���
	���
���� ��� �������������$����
��	�	� ��������	 �� ��������� �	�
���������	 �� ������� ����! 6����
��	�����	��	
�����	��������
�
���������! '	 ������� ���	�����$
��	�����	��� ��	� �� ��������
 
��	��������	! ���� ������� ������
�������������������	���	����$
�����	����� ��	��
�����	��$�	�
��� ��� �� ��	� ��� ���������	 ��

�����	����������!
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���� ������� ��� ������������ ��
���������� ������ 	����������
������������	��������	�������
�� ��	��	��	� ��
�	������	 ���	�
����������������	����������	��

�����	����	��	�������������	�
�
�������������	������	�!"��
����
�	����	��	���	���������	������
���	 �������� ��� ���	���������
�����	��	�����������
��	�!"��
��������	 �� �	������������$ 
����
��	�� �	� ��������� ��� ��%�� ���
������� ���� ��� ���� 
  	����	�$
�����	����� �	� 
���	���! <�%��
������ ��� ��	)�� �� �	����	��	�
8����� $����8����� $������	�8����� 
�	������	�	���������$�	���
�	
�������	��������	�����	����
������	 ���	������� �������! ����
���	�
���� ����������	���	�������
��	� ���	����� ������ �������	��
��������8������	�!

(���� ���� �����$� ������� �����
�������������� ���	 �� ��� ��	�
��������	 �	�����  ��� �����	��� �	
��� (��	��$ ��	)�� �� ���������	$
��������	�	������������	�	���

�����	���	���	��������	���)�!

?�	��� $ ������� ��������� ��	� ����
������������
����� ���������!
(������� �������� ��� ���� �������
����	 ��� ����������$ ��� ����	��
���������� �����������  ������ �	 ���
&�
���� '' (��	�� ����� ��������
��� ���� ���� ��� ��	��������	 �	�
����� �����%����	���
���������
�������	���� ���������	� �	 ����
�  ���	�� ! ( ������	�
�� ��	�
��������	 ��	 
� ���	 �� �������	�
� ��	���
����	 �� ������  ��������
���	$ ������	� � ������  �	� ����
���)�	� �	����	��	�$ �8����
� 

������
���	� ������ ����� �	� 
�	��
���� �� ��	��������	$ ����������	�
����� ��	� �������	$ ��������	�
����	 ���������$ ��8����	� ���
	�	���� 
�	����� �	� ������ ��� ���
�����	�� !

Resulting Challenges and Actions

(� ���������  ������$ ����������
���������	� ���������� ��� �������
	�
�� ��	��������	 ���� ���� �� 
�
�������������������
������������
��$�������$
�����	� ��������	�$ �����
�� �	�������� ���������	� �	�
	����������
�����	�����)!&����
���$ ���� ������	 �	 �������	� �����
��	��� �	� �����	� ������� ��������
������������	���������������	
�
���	����$ ����� )����	� �	 ��	�
���� ��� ��* �	� �������� ��������
�	�	�������������������	��	
����������	�����	��	�����������

����������	�����(��	���!

���������	$ �	��� �����	�$ �	�
��	�
�	�������������	����$�	��	�����
�	� ����	�������	�$ �������� ��
���	�� ���)�� ����	�$ ��������
����������������������������
��� �	��������! 5�����	 �������	�
����������������������������������!

��������������	����������	�������
����� �������� ���� 
��	 ��������
��� �	 ���� � ��  �� �� ����	����
���� ������� ��� ������� ��������
�� ���)�������� �	 ��� ��	��������	
������$ �	� ���� ����	���� �	�
�;�������	������������!

'	 ��	������	$ �	(���	��* �������
���� �	����	� �	� ���		�� 5'�
���������� �	 ������	�
�� 5�	�
��������	!



Challenges for construction

External drivers for change

Conservative and
hierarchic
organisations

Environmental
development as a
competitive
advantage

Reducing
impacts and
costs

New
approach

strategies

1 DEFENSIVE  2 OFFENSIVE 3 ECO-
EFFICIENCY

4 SUSTAINABILITY

Change of strategy

Sustainable construction

Sustainable development

Actions

Owners, developers
- sustainable demands

Designers
- integrated approach do design

Contractors
- sustainable consciousness as a
factor of competitiveness

Industry
- environmental impacts of
products: LC, recycling

Maintenance organisations
- sustainable consciousness as a factor of
competitiveness

Users
- sustainable consciousness as one aspect

of comfort

Authorities
- standards, research

21

Strategies and Actions
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section one
context and scope
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*�!!�#���	 �) ������	 ��	 �� ������
 �(���	"$�	!��	����	���� �*���+
•  /�!� ,	��	(��(�� ,	$!��
•  %�� ���	����	�����	 ��	  "�	 *� ��

���	*!�)���!� ,�	�( ��!� ,
•  (��!�����	���$���	!�*�
•  ���	�*	!��!	���������
•  ���!����	(������
•  �**����� 	!��	���
•  # ��	�$���
•  ���	�*	�,�(����� �
•  ��� ���� ���	�*	��*��% ���	��!��
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�������

 .�� ���!�	���� ��� ����	��������	 �	 "�	��*��� ����	������������	
�����������	
���������
���
����
���
������������������������������������������
��������������������
���
�������
�����
���������
������� ��� 	
������� 
������� ����
������ ��� �������
�� ��
� ����
� ��������� �������	 ���	 ���!����
���� ��� ���	 "��	%���+
•  LQWHQVLILHG�HQHUJ\�HIILFLHQF\�DQG�H[WHQVLYH�XWLOLVDWLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�

•  SURORQJHG�VHUYLFH�OLIH�DV�D�WDUJHW�

•  VDYLQJ�RI�WKH�QDWXUDO�UHVRXUFHV�DQG�SURPRWLRQ�RI�WKH�XVH�RI�E\�SURGXFWV�

•  UHGXFLQJ�ZDVWH�DQG�HPLVVLRQV�

•  UHF\FOLQJ�EXLOGLQJ�PDWHULDOV�

•  VXSSRUWLQJ�WKH�XVH�RI�ORFDO�UHVRXUFHV�

•  LPSOHPHQWDWLRQ�RI�TXDOLW\�DVVXUDQFH�DQG�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�

 '"�	�� �� ���	��	 �	�"��$�	�	��$����%�� !!,	���(�����!�	 ����� �,	��	���!����	�#����
 ��� "��	#� "	��$����%�� !!,	���������	�����%���&

�����	

 .�� ���!�	 ���� ��� ���	 ��	 ���������	 ��	 	 *��%	 �*	 ��	 ��� ���	 ��	  "�	 *�!!�#���	  ���!�-�
�� !���	��%+	������		��� ���!�	���!�����+
•  FKDUDFWHULVH�WKH�GHVLJQ�SKDVH

•  DOORZ�D�WHFKQLFR�HFRQRPLF�RSWLPLVDWLRQ

•  FDSDELOLW\�WR�PHHW�IXQFWLRQDO�UHTXLUHPHQWV��LQGLUHFW�FULWHULRQ�

•  FDSLWDOLVWLF�LPSDFW��LQGLUHFW�FULWHULRQ�

•  HQYLVDJH�JRRG�FRQVWUXFWLRQ�FRQGLWLRQV

•  FRQVWUXFWLRQ�ORJLVWLFV��GLUHFW�FULWHULRQ�

•  ZRUNLQJ�FRQGLWLRQV��LQGLUHFW�FULWHULRQ�

•  LPSDFW�RQ�SHUVRQDO�VWDQGLQJ�DQG�HPSOR\PHQW��LQGLUHFW�FULWHULRQ�

•  EXLOGLQJ�VLWH�SROOXWLRQ��GLUHFW�FULWHULRQ�

•  OHDG�WR�PLQLPDO�UHVRXUFHV�ZLWKGUDZDO

•  LPSDFW�RQ�UDZ�PDWHULDOV�ZLWKGUDZDO��GLUHFW�FULWHULRQ�

•  LPSDFW�RQ�HQHUJ\�UHVRXUFHV�ZLWKGUDZDO��GLUHFW�FULWHULRQ�

 7� ��	 "�	�(�� ���	("��
•  LQVXUH�PDLQWDLQLQJ�RI�XVH�IXQFWLRQV

•  OLIH�GXUDWLRQ���UREXVWQHVV��LQGLUHFW�FULWHULRQ�

•  RSWLPLVHG�PDLQWHQDQFH��GLUHFW�FULWHULRQ�

•  FRQVXPSWLRQ�ZDVWHV��GLUHFW�FULWHULRQ�

•  PDVWHU�PDQDJHPHQW�RI�LQWHUIDFHV

•  FRVW�RI�DFFHVV�WR�FROOHFWLYH�VHUYLFHV��LQGLUHFW�FULWHULRQ�

•  SHRSOH��VDIHW\�KHDOWK��LQGLUHFW�FULWHULRQ�

•  QRQ�PDWHULDO�VHUYLFHV��79��SKRQH�������LQGLUHFW�FULWHULRQ�

•  SDUWLFLSDWH�DQG�FRQWULEXWH�WR�XUEDQ�OLIH

��������	��������������������������������������������
 �����������������������
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•  WUDQVSRUW�PHDQV�LQWHU�PRGDOLW\��LQGLUHFW�FULWHULRQ�

•  LQWHJUDWLRQ�RI�SUR[LPLW\�VHUYLFHV��LQGLUHFW�FULWHULRQ�

•  LQWHJUDWLRQ�RI�DYRLGHG�VRFLDO�FRVWV��LQGLUHFW�FULWHULRQ�

•  LPSDFW�RQ�SURSHUW\�YDOXH�RI�ORFDWLRQ��LQGLUHFW�FULWHULRQ�

•  LPSDFW�RI�WKH�FRQVWUXFWLRQ�RQ�ORFDO�HQYLURQPHQW��GLUHFW�FULWHULRQ�

 7���8�� ��*� 8��%�!� ���	("��
•  DOORZ�UHWURILW�UHIXUELVKPHQW

•  FDSDELOLW\�WR�EH�DGDSWHG��LQGLUHFW�FULWHULRQ�

•  FDSDELOLW\�WR�FKDQJH�HQG�XVH��LQGLUHFW�FULWHULRQ�

•  FDSDELOLW\�WR�LPSURYH�SHUIRUPDQFHV��GLUHFW�FULWHULRQ�

•  DOORZ�GHFRQVWUXFWLRQ

•  DSWLWXGH�WR�GHPROLWLRQ��GLUHFW�FULWHULRQ�

•  GHFRQVWUXFWLRQ���DSWLWXGH�WR�ZDVWH�UHSURFHVVLQJ��GLUHFW�FULWHULRQ�


����

 ���!����	1����	 ���	 ��$�!�(��	 �,	  "�	 1��"� �� ��!	 9�� � � �	 �*	 :(�	 �19:��	 (��(����
��$��	(�����(!��	*��	*� ���	������"	� �$� ���+
•  HVWDEOLVKPHQW�RI�WKH�PHWKRGRORJ\�WR�HYDOXDWH�OLIH�F\FOH�LPSDFW�RI�EXLOGLQJ�WR�WKH�HQYLURQPHQW�

DV�ZHOO�DV�FUHDWLRQ�RI�PHDVXUHV�WR�FRQVWUDLQ�LPSDFW�E\�XVLQJ�WKH�PHWKRGRORJ\�

•  SURGXFLQJ�D�FRGH�RI�SUDFWLFH�RI�SODQQLQJ�WRJHWKHU�ZLWK�UHFRQVLGHUDWLRQ�RI�WKH�SUHVHQW�OLIH�VW\OH
IURP�WKH�DVSHFW�RI�HQHUJ\�FRQVXPSWLRQ�

•  SURORQJLQJ�WKH�OLIH�RI�EXLOGLQJV�LQ�RUGHU�WR�SUHYHQW�UDSLG�UHVRXUFH�FRQVXPSWLRQ�

•  UHGXFLQJ�HQHUJ\�DQG�ZDWHU�FRQVXPSWLRQ� LQ�EXLOGLQJ�RSHUDWLRQ�DQG�VHWWLQJ�XS�PHDVXUHV� WR�XVH
UHQHZDEOH�UHVRXUFHV�

•  SODQQLQJ�IRU�VXVWDLQDEOH�ODQG�XWLOLVDWLRQ�DQG�IRU�SUHYHQWLQJ�SROOXWLRQ�WR�ZDWHU��DLU�DQG�ODQG�

•  FUHDWLQJ�PHDVXUHV�IRU�D�KHDOWK\�HQYLURQPHQW�

•  SURPRWLQJ�WHFKQRORJ\�WUDQVIHU�DQG�LQIRUPDWLRQ�H[FKDQJH�IRU�LQWHUQDWLRQDO�FR�RSHUDWLRQ�

�		�	�	������

 '"�	�**���!	��*��� ���	*��	��� ���!�	���� ��� ���	��	�����������������������������
�������
�����������������������
�������� ��	������������� ���� �����
�������	
�������
���������������
���� ���
�������	�����
��������
 1	%���	(������	��*��� ���	�*	��� ���!�	���� ��� ���	��	������ ��	�	; "�	����� ���	�*	 "�
���	 �*	 � ��!	 ���������	 ��	  "�	 ������$ ���	 �*	  "�	 !�*�	 ��((�� 	 *��� ���	 �*	  "�
��$����%�� 	�,	���� ��� ���	(���������	���!�����	��	 "�	���! ��(	��$����%�� 	�����	 "�
(��%���	  " 	  "�	 /�!� ,	 �*	 !�*�	 ��	%�� ����<&	'"�	 -�,	 $����	 ��	  "�	 ��*��� ���+	 �������
������$�	��	%�� ��	��	��	�� ��(�� ��	�	-�,	������	��	(�����(!��	�	*�!!�#�+

 FULWHULRQ NH\�LVVXHV SULQFLSOHV

 Reduce Use of energy sources Minimise depletion through:
 Use of mineral resources - reuse
 Use of water resources - recycling
 Use of land - use of renewable resources
 - efficient use
 Conserve Natural areas Conserve through:
 Bio-diversity - restricted land use, reducing fragmentation
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- prevention of toxic emissions
 Restore through:
 - remediation
 Maintain Healthy indoor environment Maintain through:
  Quality of built-up environment  - low emission materials, (energy) efficient
   ventilation, compliance with occupant’s needs
                                                                        - provision of amenities, transport, recreation,
                                                                          security
 - abatement of noise, pollution and odorous
 Restore/improve through:
 - renovation, rehabilitation

 1 	 "�	���!����	!�$�!�		��� ���!�	���!����	��	��	��*����	�		���!����	 " +
•  FRQVXPHV�D�PLQLPXP�DPRXQW�RI�HQHUJ\�DQG�ZDWHU�RYHU�LWV�OLIH�VSDQ�

•  PDNHV� HIILFLHQW� XVH� RI� UDZ� PDWHULDOV� �HQYLURQPHQW�IULHQGO\� PDWHULDOV�� UHQHZDEOH� PDWHULDOV�
HQKDQFHG�OLIH�F\FOH��GHPRXQWDELOLW\��

•  JHQHUDWHV�D�PLQLPXP�DPRXQW�RI�ZDVWH�DQG�SROOXWLRQ�RYHU�LWV�OLIH�VSDQ��GXUDELOLW\��UHF\FODELOLW\��

•  XVHV�D�PLQLPXP�DPRXQW�RI�ODQG�DQG�LQWHJUDWHV�ZHOO�ZLWK�WKH�QDWXUDO�HQYLURQPHQW�

•  PHHWV�LWV�XVHU·V�QHHGV�QRZ�DQG�LQ�WKH�IXWXUH��IOH[LELOLW\��DGDSWDELOLW\��VLWH�TXDOLW\��

•  FUHDWHV�D�KHDOWK\�LQGRRU�HQYLURQPHQW�

����	������

 =�	 ��	 ��%�����	  " 	  "�	 �����( 	 �*	 ��� ����!� ,	 "�	 ����	 (�� ����	 �,	 ����������
(��(!�	#��!�#���	*��	 "������	�*	,���&	5�#�$���	*�#�	�*	�,�	"$�	%����	 �	���(!�
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section three
main issues and challenges of sustainable construction
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The Objective for the Building Industry

Public awareness

New building concepts

Standard and regulations

Human resources

Sustainability in decision making processes

Education and research

Integrated design process

Improvement of environmental standards

Re-engineering of the building process

Actions:

Sustainable development

Sustainable aspects on
Management and Organisation

Responsibilities
- ethical and human rights policies
- high environmental standards in the business

Social matters

Legal matters

Economic matters

Political matters

challenges

Building industry

Sustainable
construction

Barriers to progress:
- defending the status quo
- poor understanding of the problems
- poor vehicles for participation
- market delay, insufficient data
- lack of communication, lack of client
- political insecurity
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3.2.2 Main barriers to progress
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3.2.3 Challenges and action
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3.3.1 Overview

��
 �	
 ��
 �	"
 �����
 ��
 ������	
�����
 ��
 ���������	���	
 ��
 ����!
����	
����
�������
��
�
���
$�!
���"
��
�����	%
�	
�
��������#
��!
�$�#
��
�$������
��
�
	����!
�"
���
�����$���
	�	����������"
��!
�������
 ��	�
 ��'
 ����
 �������
���'������
������	
��
������#
���!
���#
 ��������
 ���������	
 ���
 	���
��
 ����	�����
 �$������#
 ���
 ��
�����
����
����
���	������	
��
��
�"�	
 ��
 	�������	
 �$����%
 ��
	��
 ��		#
 ���
 ��
 �������
	����	
 ��
 ������	
 ��
 ���'#
 �	
 ��
���"
�	���
 �������	
���
 �����!
������
����	
���
����	
��
��������
��!-�	�
 �����	��
 -����"
�������������"
 	����	������
 ��!
������	%
��
�����
���	#
��"
��!
������
 �����
 ��$��$	
 	�������	
����
 ���
 �������"
 ��
 �����
 ����	
����
����#
��
����
�;���
���	�����!
�
�����
�$�
�
����
�����
��
���%
��
 �����$
 ��������#
 ������#
����
 ���	�	�
 ��
 ����"	���
 ��
 ���!
������	���	
������
��
������
��!
��	��"
 ����	#
 ���
 ��
 �$������
 �
	�����"
 ����
 ����$	
 ��	�
 ��
 ��

��.���$	
�������
 	�����������"
�!
$������
����
�������
����	%

3.3.2 An outline of issue areas 
in the building sector
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3.3.4 Manufacturing of products
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3.3.5 Buildings
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Issues and Challenges of Sustainable Construction

Reducing
use of high-
quality
drinking
water

relying on
rainwater/grey
water, reducing
domestic
consumption with
water
management
systems,
waterless
sanitation
systems and use
of draught
resistant plants

Resources consumption

Energy use :

direct use 30%,
indirect use 50%

Main challenges to construction industry

Water:

inefficient water use

lack of water
resources in some
countries

Land:

conservation of
open space and
rural settlements

trends towards
high/low density
buildings

Materials:

impact on
bio-diversity
through
fragmentation
of natural
areas and
ecosystems,
use of
renewable
materials

Promoting
energy
efficiency

energy saving
measures,
extensive
retrofit
programmes,
transport
aspects, use of
renewable
energies

Social, cultural &
economic issues

- contribution to poverty alleviation
- healthy & safe working environment

Environmental loads

Selecting
materials on
environmental
performance

use of renewable
materials, reduction
of the use of
natural resources,
recycling

Contributing
to a
sustainable
urban
development

efficient use of
land, design for a
long service life,
the longevity of
buildings through
flexibility and
adaptability,
convert existing
buildings,
refurbishment,
sustainable
management of
buildings,
prevention of urban
decline and
reduction of
sprawl, contribution
to employment
creation, cultural
heritage
preservation

Demand for
sustainable
development

67
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3.4.1 Energy

State of the art
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3.4.3 Water

State of the art
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Issues of Sustainable Urban Development

76

Sustainable development of cities

Developing
countries:

Social and economical issues

Framework & guidance
material for urban decision
making

Encouraging social equity,
effective resource use and

economic development

Social equity
Efficient resource use
Economic development 
Management practices

Small, high-density
neighbourhoods centred
around mixed-use nucleus,
lower density residential
components,  eco-friendly
transit system

Developed
countries:

EU policies

EU -Sustainable Cities:
Urban management
Policy integration
Ecosystems thinking
Co-operation and partnership

Urban Growth

- Efficient energy use
- Transport systems
- Compact cities
- Water management
- Recycling

Resource use & waste
management
- Fixing boundaries
- Compact mixed-use neighbourhoods
- Renewal of existing fabric
- Urban agriculture
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3.5.1 Main issues for built 
environment sustainability
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Resource use and waste
management
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section four
resulting challenges and actions
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Challenges for construction

External drivers for change

Conservative and
hierarchic
organisations

Environmental
development as a
competitive
advantage

Reducing
impacts and
costs

New
approach

strategies

1 DEFENSIVE  2 OFFENSIVE 3 ECO-
EFFICIENCY

4 SUSTAINABILITY

Change of strategy

Sustainable
Development

adaptation

Sustainable construction

Various Strategies
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4.2.1 The challenge for construction
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4.2.2 External drivers for change
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4.2.3 Possible strategies for change
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The defensive strategy -
complying with regulation
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The offensive strategy
- beyond compliance
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Sustainability strategy
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4.2.4 Mechanisms for achieving 
change in future 
construction markets
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Sustainable development

Clients, owners,
developers
- sustainable
demands & goals
- sustainability issues
as business
productivity

Designers
- integrated
approach to design
- environmental
quality of materials
and design solutions

Education and training
- continuous and permanent
education to the construction
industry, the public and politicians
- common language
- assessment methods

Industry
- environmental impacts of
products
- life-cycle considerations,
recycling
- production processes
- co-operation

Maintenance
organisations
- sustainable
consciousness and
environmental thinking
as a factor of
competitiveness

Technical and
R&D challenges

Authorities
- education, research
- standards, regulations
- financial incentives
- saving resources, recycling
- renovation & transport

Contractors
- sustainable consciousness as a factor of
competitiveness
- environmental goals with the owner
- selecting partners on sustainability issues
 - budget
-  efficient production

Users
- sustainable
consciousness as one
aspect of comfort
- own activities

actions

Actions for Stakeholders

100
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4.3.9 Technical and R&D challenges
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Built Environment and Ecological Systems
• XQGHUVWDQGLQJ�WKH�LPSDFW�RI�WKH�EXLOW�HQYLURQPHQW�DQG�KXPDQ�DFWLYLWLHV�RQ�HFR�V\VWHPV

• SURGXFLQJ�UHVHDUFK�EDVHG�LQIRUPDWLRQ�WR�FRQWULEXWH�WR�WKH�´HWKLFDO�GLVFXVVLRQµ

• SURGXFLQJ�HQYLURQPHQWDO�TXDOLWLHV�IRU�EXLOGLQJ�SDUWV�DQG�EXLOGLQJV

• LQYHVWLJDWLQJ�SUREOHPV�DQG�VROXWLRQV�IRU�WKH�VSUDZO�RI�XUEDQ�DJJORPHUDWLRQV�«

Energy Saving
• JRLQJ�RQ�ZLWK� HQHUJ\� VDYLQJV�SROLF\� DQG� KDYLQJ� DQ� LQWHJUDWHG� DSSURDFK� WR� WKH� XVH� RI

HQHUJ\

• WDUJHWLQJ�WHFKQRORJLHV�WKDW�SURGXFH�EXLOGLQJV�WKDW�FRQVXPH�����OHVV�HQHUJ\�WKDQ�WRGD\

• LQQRYDWLYH�GHVLJQ��V\VWHPV�DQG�SURGXFWV�IRU�HQHUJ\�HIILFLHQF\�JRDOV��LQWHJUDWLRQ�RI�VRODU

�DQG�RWKHU�UHQHZDEOH�HQHUJ\��V\VWHPV��UHWURILWWLQJ�DGDSWHG�V\VWHPV«

• GHYHORSLQJ�HQHUJ\�HIILFLHQW�GHVLJQ�RI�ORZ�FRVW�KRXVLQJ

• DVVHVVPHQW� RI� HPERGLHG� HQHUJ\� IRU� WKH� FKRLFH� RI� PDWHULDOV� DQG� FRQVWUXFWLRQ

WHFKQRORJLHV�«

Health and Comfort
• XQGHUVWDQGLQJ� WKH� LPSDFW� RI� WKH� EXLOW� HQYLURQPHQW� RQ� KHDOWK� DQG� GHFUHDVLQJ� KHDOWK

ULVNV

• LPSURYLQJ�DLU�TXDOLW\

• LQYHVWLJDWLQJ�VRFLDO�VXVWDLQDELOLW\�RI�VHOI�EXLOG

• LPSURYLQJ�FOHDQ�XS�SURFHGXUH�IRU�FRQWDPLQDWHG�ODQG�«

Waste
• EHWWHULQJ�ZDVWH�PDQDJHPHQW��ZRUN�VLWHV�DQG�FRPPXQLWLHV�

• UHGXFLQJ� WKH� HQYLURQPHQWDO� LPSDFW� RI� FRQVWUXFWLRQ� ZDVWH� WKURXJK� PLQLPLVDWLRQ� DQG

UHF\FOLQJ�«

Resources Saving
• IRUHVHHLQJ�IUHVK�ZDWHU�VKRUWDJH

• GHYHORSLQJ� ZDWHU�VDYLQJ� GHYLFHV� LQ� ERWK� QHZ� DQG� H[LVWLQJ� EXLOGLQJV� DQG� V\VWHPV� IRU

FDSWXULQJ�UDLQ�ZDWHU

• GHYHORSLQJ� PHWKRGRORJ\� IRU� VDYLQJ� DQG� UHF\FOLQJ� FRQVWUXFWLRQ� PDWHULDOV�� UH�XVH� DQG

VXEVWLWXWLRQ�E\�UHQHZDEOH�PDWHULDOV

• GHYHORSLQJ� ZD\V� IRU� DQ� HIILFLHQW� XVH� RI� PDWHULDOV� �VHUYLFH� OLIH�� V\VWHP� UHSDLU�UHWURILW�

LPSURYHG�TXDOLW\�RI�PDWHULDOV��FRPSRQHQWV�DQG�VHUYLFHV�

• GHYHORSLQJ� QHZ� DQG� LQQRYDWLYH� PDWHULDOV� DQG� GHYHORSLQJ� WKH� XVH� RI� LQGLJHQRXV

FRQVWUXFWLRQ�PDWHULDOV

• XQGHUVWDQGLQJ�WKH�QDWXUDO�VDQG�WUDQVSRUW�SKHQRPHQD�DQG�VROYLQJ�G\QDPLF�EHKDYLRXU�RI

FRQVWUXFWLRQV�LQ�VRIW�VRLOV

• GHYHORSLQJ�RQ�OLQH�SURGXFWV�LQIRUPDWLRQ�V\VWHPV

• LPSURYLQJ�GXUDELOLW\�RI�FRDWLQJV

• GHYHORSLQJ�WKH�OLIH�H[SHFWDQF\�RI�LQGLJHQRXV�FRQVWUXFWLRQ�PDWHULDOV�DQG�WHFKQRORJLHV
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Building Stock
• XSJUDGLQJ�SHUIRUPDQFH�RI�WKH�H[LVWLQJ�EXLOGLQJ�VWRFN

• GHYHORSLQJ�QRQ�GHVWUXFWLYH�GLDJQRVWLF�WRROV�IRU�FRQGLWLRQ�DVVHVVPHQW

• GHYHORSLQJ�PRGHOV�IRU�VHUYLFH�OLIH�SUHGLFWLRQ

• GHYHORSLQJ�QHZ�WHFKQRORJLHV�V\VWHPV�IRU�UHQRYDWLQJ�DQG�UHWURILWWLQJ

Tools
• GHYHORSLQJ� PHWKRGV� DQG� PHDQV� WR� EH� XVHG� E\� SURIHVVLRQDOV�� DVVHVVPHQW� PHWKRGV�

SHUIRUPDQFH�EDVHG�HQYLURQPHQWDO� VWDQGDUGV�� UHOLDEOH� ODEHOOLQJ� VFKHPH��DVVHVVPHQW�DQG

FHUWLILFDWLRQ�RI�OLIH�F\FOH�SHUIRUPDQFH�RI�EXLOGLQJV��FRPSUHKHQVLYH�GDWD�EDVHV

• GHYHORSLQJ�EHVW�SUDFWLFHV�LQ�VXVWDLQDEOH�EXLOGLQJV�DQG�EXLOGLQJ�KDQGERRNV

• SODFLQJ�LQFUHDVHG�HPSKDVLV�RQ�JOREDO�VWXGLHV�VXFK�DV�OLIH�F\FOH�DQDO\VLV�DQG�PXOWL�FULWHULD

HYDOXDWLRQ�RI�PDWHULDOV��VHUYLFHV��FRQVWUXFWLRQV���

• LQYHQWRU\� RI� DOO� OLIH� F\FOH� FRVWV� DQG� VXLWDEOH� LQGLFHV� IRU� PHDVXULQJ� SHUWLQHQW

SHUIRUPDQFH

• DVVHVVLQJ�WKH�LQFRUSRUDWLRQ�RI�HQYLURQPHQWDO�FRVWV�LQWR�WKH�HFRQRPLF�V\VWHP

• PRGXODWLQJ�WKH�´%XLOGLQJ�WR�/DVWµ�FRQFHSW

• GHYHORSLQJ�DQG�GLVVHPLQDWLQJ�PHWKRGRORJLHV�IRU�UHYLHZLQJ�HQYLURQPHQWDO�LPSDFWV

• FRPSLOLQJ�D�ILUVW�VHW�RI��SHUIRUPDQFH�LQGLFDWRUV��WR�FRYHU��WKH�SURFHVV�RI�FRQVWUXFWLRQ�

FRPSOHWHG�FRQVWUXFWLRQ�SURMHFWV��WKH�RSHUDWLRQ�SKDVH

Construction Process
• VKRUW��DV�ZHOO�DV�DW�ORQJ�WHUP�IRUHFDVWLQJ�RI�FRQVWUXFWLRQ�DFWLYLWLHV

• LPSURYLQJ� WKH� FRQVWUXFWLRQ� SURFHVV� LWVHOI� DQG� KLJKOLJKWLQJ� OLIH� F\FOH� WKLQNLQJ� DV� WKH

JXLGLQJ�SULQFLSOH�IRU�FRQVWUXFWLRQ�SURFHVVHV

• GHYHORSLQJ�UHQHZDO�HQJLQHHULQJ�PHWKRGV

• LQQRYDWLQJ� LQ� GHVLJQ� WHFKQRORJ\�� FRQVWUXFWLRQ� PHWKRGV� �RSHQ� EXLOGLQJ�� SURFHVV

UHHQJLQHHULQJ�

• GHYHORSLQJ� PDWHULDOV� DQG� V\VWHPV�� QHZ� IXQFWLRQ� LQWHJUDWHG� EXLOGLQJ� FRPSRQHQWV�

GXUDELOLW\��UHSDLUDELOLW\�DQG�UHWURILW�DELOLW\�RI�WKH�SURGXFWV

• LQYHVWLJDWLQJ�VRFLDO�VXVWDLQDELOLW\�LVVXHV�VXUURXQGLQJ�VHOI�EXLOG
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