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Outline - Engineering Metrics 
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Baseline Health Assessment
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Baseline Health Assessment

� +�������
�����	�������	����"����"����	����0�

���	�
� �� ��	�����	��	
���.�
������
���/

� 1����"����

�����	��������234������������������
%5(����)(&������	��������"��"�	�������#$

� �
	�"��������
����	��������������"�	���	��
��	�.�
���"���	��6��
�����������	�

� 7���
�������
����6���
����

�	���
�����������
"�����������	�����
������	���������������
�����



May 2003









January 2008





Corporate Social Responsibility - CSR

February 11, 2008
Transparency Key Indicator Of Socially Responsible Companies
http://www.environmentalleader.com/2008/02/11/transparency-key-indicator-of-socially-responsible-companies/

February 11, 2008
IBM, JP Morgan, Motorola, Others Join Supply Chain Carbon 
Council
http://www.escinst.org/html/carboncouncil.html

February 11, 2008
Transparency Key Indicator Of Socially Responsible Companies

February 15, 2008
Better Performing Companies Do Better On CSR
http://www.environmentalleader.com/2008/02/15/better-performing-companies-do-better-on-csr/



Rough Idea of the 3Es – Metrics?



Environmental Bottomline
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LCA and MFA
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Life-Cycle Assessment

Site Prep 
including 
demolition

Construction Operation End-of-Life

Energy, Material, Embodied Energy, and Water

Material 
Extraction, 
Processing 
and Transport

Cradle-to-Cradle (C2C)

Cradle-to-Grave (Landfill)

Cradle-to-Gate (Embodied) Assumptions



TRACI:  Environmental Impact Assessment

���������	
�����
� ���������	
�����
� ������ ��
����	
���������
����	�	���	�	
����

$�
��
" 	����	"��������
�� 7,����������
�� 17'�>�2

�
��
" 	����	"��������
�� ������� �	

�� 1#)�>�'5

�������� #�
�����-
"����� ?'7�>�'@A

����	 ��� �"�B��-
"����� #!1� >�2.5((

�
�����	
��
�� <!1��>�C.(((

$"
�
�
"��
��0���	���
"��
�� �!A >�''.(((

7��	0��
��



LCA Mid-Point vs End-Point Analysis
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SO2 concentrates in 
rainwater (impact)

Rainwater acidifies 
lake (impact)

Fish die (damage)SO2 emitted 
to air (release)



Embodied Energy

1�	��������;���	
���!�� �$�����
�



Embodied Energy Trivia
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Which Material is Low-Energy?



Material Flow Assessment

���G�$H��ID��$��.�1��
�/.�$��/�25.�'((J�BB
�����!����1�/�������"���������!	
�������
����
���
������������
���������������"��
��"�	��������	��/�
�����00   /"�

����
,/"�
0��"�
���0�� �K����
�/"�
9 ?� �D�>53J'2

���B;�	�.���	����.�����"�


�������������
���
����	 �"��
�����L����������
"
��"�����'(23.����	�����	�����
�� �����
�

��
�������'A� ������� ����������"�	�����
�-
��/

����������	�������
������'((C.��	����
,/"�
�B M����	 �



•Ocean freighter 32% more efficient than rail
• Rail 4x more efficient than combination truck and 9x more 
than single unit truck.

Impact of Transport



1980: Carbon Footprint of Japan’s Aluminum Production  

201 32

687

48
31

1912

Units in 1000 ton Carbon

96

Global Impact



2000: Carbon Footprint of Japan’s Aluminum Production  

2257 76

221

413

293

Units in 1000 ton Carbon
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508

Global Impact



Transparency in Supply Chain



Efficiency vs Consumption
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Residential Energy Consumption



Residential Energy Consumption

Hwy 287 and Pike



Residential Energy Intensity

Hwy 287 and Pike



GHG Impact Due to Electricity Usage

Colorado average CO2 grid output emission rate 1.93 (lb CO2/kWh) – can adjust to Local Grid 



Environmental Protocols 
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High Performance Building
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SB51 – High Performance Definition
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SB51 – Materials 
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Sustainable Buildings
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Pantheon of RomePantheon of Rome 20 Centuries of Service20 Centuries of Service



Sustainable?
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SE’s Environmental Responsibility 



Stakeholders
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Sustainability Reporting - CSR

Sustainability reporting is the practice of 
measuring, disclosing, and being accountable 
to internal and external stakeholders for 
organizational performance towards the goal 
of sustainable development.



Stakeholders 
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Stakeholder Engagement





Yanacocha Mine Case Study

� ���
��
������'(()�������	�������?� 
����;
�
���
1�	��	��
��.� �����������	���	�������	���	�������52 /J�


��
������"������P���"�"���;
��.�<�	��%;P�$&/

� �����
��	�'(().���"����	���������	"���;P�$����
	�
��������	�-

������2'4��������	���	���.��������� ��
��
��Q2/J��
��
������'((3��	
"��

� #� ��
�������
���Q)'�

��
������"�

��
��������
�� �
������	�
"
���
���
��	�����������
�"���
���� 
���
����������	�.�����������"����"�������
�
��.�F����	� 
,
���
���	��
���9



GRI – International Protocol 
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Sustainability Mandates

Buenos Aires mandates sustainability reporting: 
Companies with more than 300 employees will now 
have to produce sustainability reports.  At minimum the 
companies are mandated to report in line with the Ethos 
principles.  In addition, they have been encouraged to 
draw on the Global Reporting Initiative G3 indicators.  

The Swedish Government requires: 
that all 55 state owned companies, from all sectors,  
including infrastructure and telecommunications, must 
file  an annual sustainability report based on the GRI G3 
– Guidelines before March 31, starting in 2009. 



GRI – Social KPIs
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Iterative approach addressing deficiencies as opportunities 
– improving overall Sustainability.

Iterative Approach



Quantifying the Environmental Bottomline



Quantifying the Social Bottomline

Stakeholders 

Transparency 



Must attend 



Role of the Assurance Provider
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Reasons for Reporting Organization
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Benchmarking by Sector



US Based Academic GRI Baselines



QUESTIONS?

Presentation Available at www.symbiotic-engineering.com

Contact: reiner@symbiotic-engineering.com
reiner@birambye.org

Thank You


