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Engineers Forum on
Sustainability

Engineering Community Promotes Capacity Building
in Engineering and Technology

A magjor theme of this
issue of the Forum News-
letter is the collaborative
efforts of both the national
and international engineering
communities to promote
capacity building in eng-
neering and technology for
poverty eradication, secu-
rity, and sustainable eco-
nomic and sociad develop-
ment. A maor program
initiative is described, and a
specia guest article written
by the President of the
World Federation of Eng-
neering Organizations

amplifies this critical role
for the engineering profes-
sion. Severd other articles
discuss capacity building,
and U.S. initiatives under-
way to address international
energy and water needs.

This Issue aso includes
a number of articles on
sustainability  education,
sustainability indicators,
and other developments in
sustainable  engineering
practice. We hope you will
find al of these articles in-
formative and useful.

The next meeting of the

Engineers Forum on
Sustainability is scheduled
for Friday, September 19,
2003, in the Lecture Room
of the National Academy of
Engineering in Washington,
D.C. The Forum will meet
from 9 AM to Noon, and
the Engineers Internationa
Roundtable will meet in the
same room from 1 PM to 4
PM. Please mark your cal-
endars for these two events.
Detailed agendas will be
e-mailed to you prior to the
meetings.

-- Al Grant — Forum Chair
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Engineers: A Key Partner in Knowledge and Technology Transfer

(Ed. Note: This articleis the ninth in a
series of special guest articles featured
in the Forum Newsletter. It was writ-
ten by Prof. Dr. Ing. Jose Medem,
President of the World Federation of
Engineering Societies (WFEOQ). It is
drawn from a presentaion by the
author in Johannesburg, South Africa
during the World Summit on Sustain-
able Development in September 2002.)

1. Evolution and Practice of the
Engineering Profession

The world of engineers is very
complex and not easy to under-
stand. The engineering profession is a
sum of different parts which do not
really make up awhole. Thisis easily
understandable as it reflects the situa

tion of the world itself. Geography,
climate, natural and human resources,
history, culture, tradition, idiosyncrasy
and language deeply differ from one
country to another and even within the
same country, and in each of them the
adaptation to modern technology and
industrial and economic development
has been achieved through very
different ways.

The term "engineering profession” is
difficult to define. Many international
organizations related to this profession
have tried for many years to find a
general definition of an engineer, which
could be applied to al the engineers
belonging to the different professional
associations. This proposed definition
should include the following abilities

for engineering practice:

Apply mathematics, science and
engineering science for the design,
operation and improvement of
systems, processes and machines;
Formulate and solve complex
engineering problems;
Understand and resolve the
environmental, economic, societal
implications of engineering work;
Communicate effectively;

Engage in continuing education
and professional development;
Act in accordance with the ethical
principles of the engineering
profession;
Function
society.

in contemporary
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2. Engineering and Society

Engineers have made an important
contribution to society throughout
history, athough that contribution has
been undervalued. Today daily life in
developed countries is filled with
sophisticated technology and the
resulting conveniences and extended
possibilities offered to individuas in
their private and business lives are no
longer consciously perceived. Only
failures remind people how much they
depend upon technology and, then, they
become angry.

Yet, asimple look at the modern way
of living is sufficient to understand that
technology is everywhere: food and
drinks, clothes, housing, town planning,
water supply, transportation, communi-
cation, medicd equipment, banking,
sport, art, defense, security. Thereisno
essential aspect of life today that is not
dependent on sophisticated technology.
Any technical sector failure raisesimme-
diately serious and extended difficulties.

It is generally admitted that
technology stems from science and
develops by using applied or engineering
science. So, engineers could be defined
as mediators between science and the
practical problems of life. Their task is
to use scientific results for improving
the well-being of individuas and
society, and to find the best possible
economical solutions for that
purpose. They are the true creators of
economic prosperity of the developing
and of the developed world.

3. Science,
Technology
The contribution of Science,
Engineering and Technology (SET) to
the development and well-being of
humankind are substantial, but each of
them performs a different role:
Science both investigates and
attempts to discover, understand,
explain and forecast the structure,

Engineering and

characteristics and functioning of
both nature and human beings and
their cultures.
Engineering is applying science and
traditional knowledge to satisfy
human and environmental needs,
designing, building and managing
capital intensive projects and
systems, and assessing, selecting
and modifying creatively
technological options in order to
solve practical problems.
Technology is about inventing new
materials, devices, systems and
methods, using innovation and
expert know-how.
Each perform a different role but with
complementary and significant
contributions to development.
Developing countries face engineering
problems that are in many cases differ-
ent than those of developed countries.
Many of the criticad environmental
problems they face today are related to
water, energy, food security and waste
management. Moreover, the very rapid
growth of mega-cities in poor countries
requires technology for transportation
and utilities with unprecedented capac-
ity, which must be rugged and at very
low cost. These involve low tech solu-
tions, which are available now, can be
easily adapted, applied immediately and
distributed broadly. Engineers can
address these opportunities and deliver
near term solutions to immediate prob-
lems using proven technology. The
sharing of this knowledge is facilitated
by using electronic networks to transmit
information and discuss proposals.

4, Knowledge and Technology
Transfer

Engineers are often thought as being
solely involved with the technical
aspects of projects, but today they
often manage the entire implementation
team, supervise the process and operate
the working systems. This gives them
the opportunity to take the holistic ap-
proach required in the consideration of

sustainable development principles,
setting the ground for an optimum and
informed decision-making process that
combines the efficacy of technica solu-
tions with its economic efficiency, social
acceptability and ecological intey
rity. This also means optimizing the
decisions by informing, consulting and
raising public perceptions and participa
tion into project design and technology
selection. The specific inclusion of
long-range environmental impacts and
costs in each alternative under consid-
eration is where engineers have the @-
portunity and the responsibility to im-
plement most effectively sustainable
development. We, as engineers, have a
demonstrated capability to do this, and
we need to take this greater role in g-
plying interdisciplinary our systems
analysis techniques more widely in hu-
man and economic development. This
engineering function is crucia to put
into practice the principles of sustain-
able development.

We understand that traditional
aptitudes of engineers to implement
development have been challenged in
search of sustainability. We accept this
chdlenge. Now engineering is using new
analytical tools and procedures that,
supported by new technological aids for
measurements, calculation and forecast,
allow engineers to select the best option
among different alternatives by
considering sustainability and
SOCi0economic aspects.

So, engineers play a key role and add
essential value to development in
designing and building a sustainable
future. We provide the interface among
science, society and the decision making
bodies to assure that the best available
science and technologies are
implemented, with sound interaction
among the different actors and
beneficiaries, "to meet the needs of
present generations without forecasting
options to future generations”.

The changes that have produced our
global, interdependent civilization are
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rooted in the advances in knowledge,
technology and production capacity that
have taken place over the past severa
millennia, particularly during the twenti-
eth century. But the rate of change e
perienced in our lifetimeis unique, with-
out precedent. This evolution applies
particularly to the information and com-
munication technology with an increas-
ing digital divide between developed and
developing countries. Our growing soci-
ety of knowledge has the moral oblige
tion of a globa cooperation for knowl-
edge dissemination, sharing with the
developing countries and transferring to
them the best available knowledge in
order to reach a more equitable global
distribution of knowledge.

The application of these ideas will
motivate and empower engineers of
developing countries to be committed to
be effective and responsible champions
for the rapid implementation of
sustainable development. For
developing countries we should improve
the integration and coordination
internationally of information and
knowledge resources, through networks
and partnerships covering the North and
the South and we should strengthen the
supply of information through socia
networks, based on different kinds of
linkages like family, neighbours, friends,
work, etc.

Technology transfer is akey factor in
growth and employment and it is one of
the best ways to make enterprise
innovative and internationally
competitive. But it isacomplex subject
with many interrelated aspects like

differences in culture, traditions,
language and lega systems, the wide
range of training and professional
qualifications, the absence of an
international patent structure,
etc. Removing these barriers to greater
cross-border cooperation between
countries and enterprises is a red
chdlenge. Its redlisation will lead to
substantial growth. But without people,
without the human factor, there is no
technology transfer.

Engineering must increase its focus
on sharing and disseminating sound in-
formation, knowledge and appropriate
technology that provides access to a-
ergy, water, food, health and other basic
human needs.

The goa of improving the economic
well being of lesser-developed countries,
and of reducing the poverty of the third
world is a prerequisite for creating a
stable sustainable world. According to
Gandhi's statement "poverty is the
greatest polluter of al”.

The role of the professional engineer-
ing and technology community in pov-
erty reduction includes advice, advo-
cacy, information, communication, proj-
ect, and programme activity at the r&
tional, regionad and international level
relating to technology and knowledge
transfer, education and training, human
improvement of innovations systems,
development of information sharing, and
resource development, human and insti-
tutional capacity building in engineering
and technology.

FIDIC - International Federation of
Consulting Engineers, WFEO - World
Federation of Engineering Organizations,

and the World Bank Development

Gateway are findizing an agreement

with UNEP/GEF SaNet which focuses

on technology and knowledge transfer to
support Multilateral Environmental

Agreements. The agreement will

facilitate systematic collaboration

between members, affiliates and clients
of WFEO and FIDIC and the UNEP-

GEF Technology Transfer Networks

(SANet) with a view to increasing te

uptake of sustainable technologies,

related products and services in
developing countries and countries with
economiesin transition.

WFEO, FIDIC and UNEP-GEF are
interested in facilitating increased
utilization of expert know-how and
technologies necessary to develop and
implement sustainable business
solutions that help to protect the global
environment.  All stakeholders will
work together in the following areas:

- Technology and knowledge transfer

enabling measures like
dissemination of information,
training and business planning
tools, exchange of "win-win"
know-how and lest practice case
stories, and facilitation of market
development-networks and
aliances;
Referral of experts with proven
expertise in establishing specific
win-win solutions and on-line
advice.

Encourage co-financing by private and

public financiers to facilitate the transfer

of cleaner technologies.

Major Collaboration Proposed for World Engineering Community

A program "Engineering for a Better
World - Engineering and Technology for
International Development” is proposed
by the World Federation of Engineering
Organizations in collaboration with
UNESCO, the American Association of

Engineering Societies (AAES), National
Academy of Engineering (NAE) and the
US Department of State. The program is
designed to promote capacity building in
engineering and technology for poverty
eradication, security and sustainable

economic and socia development. The
proponents invite interested govern-
ments and other engineering associations
to actively support this proposal as an
integral element of the UNESCO work
program.
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The application of knowledge in
engineering and technology underpins
and drives sustainable economic and
socia development. The exchange of
knowledge is essential to bridge the
"knowledge divide" and create linkages
to promote intercultural dialogue, meet
basic human needs and reduce poverty
in the devel oping countries.

The importance of the engineering
sciences and technology in driving sus-
tainable economic and socia develop-
ment and addressing basic needs was
emphasized at both the World Eng-
neers Convention in 2000 and the
World Conference on Science in
1999. There is increasing concern
regarding the capacity of countries
around the world to apply engineering
and technology for development and
poverty reduction at a time when e
search has demonstrated the strong link-
age between engineering and technology
and sustained economic growth. There
is a compelling need to strengthen the
capacity of UNESCO in engineering
sciences to assist member states.

In support of the core objectives of
the Johannesburg World Summit on
Sustainable Development (WSSD) last
September, UNESCO initiated a number
of partnerships with NGOs to address
priority areas. National governments
aso made specific commitments at
WSSD in support of the UN Millen-
nium Development Goals.

The overall strategy of UNESCO and
of "Engineering For a Better World" is
to promote human and institutional &
pacity building to reflect these WSSD
and UN Millennium Development

Goals and UNESCO priorities and Me-
dium Term Strategy. These include sus-
tainable development and poverty eradi-
cation, Africa and NEPAD (New Part-
nership for Africa) priorities, LDCs
(Least Developed States), small island
states, young people, women and gender
iSsues in engineering.

This Program will directly facilitate
strengthening the engineering, sciences
and technology capacity of UNESCO to
assist member states address poverty
eradication and sustainable develop-
ment. Since the US will officialy rejoin
UNESCO on October 1, 2003, the US
engineering community strongly sup-
ports such a program and is committed
to play a central role in promoting and
creating the conditions for sustainable
development, security and peace.

Program activities will include hands-
on advisory and training services,
applied research, studies, publication of
statistics, advocacy, curricula develop-
ment, development of e learning for cur-
riculum ddivery and continuing educa
tion, conferences, expert mestings, fel-
lowships, and partnerships with profes-
sional bodies, NGOs and private sector.

The proposed Program is for a period
of at least 6 years, from 2004-2010, with
possible extension. It will require at
least three core professional and support
staff complemented by seconded profes-
siona staff, consultants, fellows and
interns. The Program budget is esti-
mated at $2.5 million per year - $15 mil-
lion over 6 years.

The program will augment the
UNESCO work-plans and budget for
2002-2003 (31C/5) and particularly pro-
gram proposals for 2004-2005

U.S. AID Promotes Global Village Energy Partnership

The Global Village Energy Partner-
ship has been created because:
Approximately 2 billion people are
without electricity
Women in some developing coun-

tries spend 1/3 of their productive
life transporting wood

Current activities do not link to
broader energy needs in agriculture,
water, telecom, small industry,

(32C/5). These initiatives will be exe-
cuted through various activities. These
include an "International Focus on Eng-
neering, Technology and Poverty Eradi-
cation", proposed for later 2003, the
second World Engineers' Convention, to
be held in Shanghai in 2004, the Con-
gress on "Engineering and the Megacities
of the Future" scheduled for 2005, the
"Budapest+5" follow-up activity to the
1999 World Conference on Science in
2004 and "Beijing+10" follow-up to the
"Fourth World Conference on Women,
Action for Equality, Development and
Peace" in 2005.

The Program would be part of the
Basic and Engineering Sciences Program
of the Natura Sciences Sector of
UNESCO and would actively develop
linkages across al divisions including,
culture, education and communica
tions. In support of UNESCO's cross-
discipline programs, particular attention
would be given to sustainable develop-
ment concerns in World Heritage
Sites. The Program will be results-based
and with an Advisory Board consisting
of members of the international eng-
neering and devel opment communities.

The Program could be based at
UNESCO headquarters in Paris or at
another suitable location. Alternatively,
following UNESCO policy for decen-
tralization, the program could be located
elsawhere to take advantage of proxi m-
ity to international organizations, poten-
tial donor agencies and foundations,
universities, professional organizations
and NGOs.

For moreinformation contact
Michael Sanio: msanio@igc.org.

health and education sectors
Individual efforts to date have not
been sufficient: weak political
commitments and market barriers,
insufficient number of enterprise,
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not enough information and lesson
sharing, inadequate financing, insuf-
ficient accountability for results
Needs are beyond asingle organiza-
tion; require a partnership of or-
ganizations—public and private—
to meet global energy service needs

The Partnership objectives are to:
Catalyze country commitments to
energy -poverty reduction in rural,
peri-urban and urban areas
Bridge the gap between investors,
suppliers & usersto mitigate
barriers to energy access
Facilitate policy and regulatory
frameworks for scale-up to engage
private sector & civil society
Serve as amarketplace for lessons
learned, best practices
Crease and maintain effective coor-
dination mechanisms among
stakeholders

Provide access to cleaner, more
affordable energy sources for pro-
ductive, social and consumptive
uses including lighting, cooking and
heating services

The desired outcomes of the Partnership
include:
400 million people and 50,000 new
communities served
Significant number of countries
with energy -poverty reduction
programs
Cadre of trained entrepreneurs
Increases in productivity, incomes,
environment, quality of life
Implementation vehicle for
Millennium Development Goals
Large-scale replication of
innovative, business, technical and
financial energy models
10:1 leveraging of U.S. Government
funding

U.S. Water for the Poor Initiative Progressing

The United States announced an ini-
tiative to improve sustainable manage-
ment of water resources at the World
Summit on Sustainable Development
(WSSD) in Johannesburg last August
2002. It will accelerate and expand inter-
national efforts to achieve the UN Mil-
lennium Development Goals and imple-
ment the Johannesburg Plan of Imple-
mentation including having, by 2015,
“the proportion of people who are wn-
able to reach or afford safe drinking wa-
ter,” and the “proportion of people
without access to basic sanitation.” The
U.S. will invest $970 million over three
years (2003-2005). It is anticipated that
these investments will mobilize a tota
amount of more than $1.6 hillion for
water related activities globally. Results
to date have proven the effectiveness of
the interventions undertaken by the
initiative, and underscore the commit-
ment of the United States in working

with other government and non-
governmental partners in three key a-
eas;
Access to clean water and sanita-
tion services
Improved watershed management
Increasing the productivity of
water

Enhancing Access to Clean Water
and Sanitation Services

The United States will invest $510
million through USAID programs
worldwide, concentrating on invest-
ments in countries where water authori-
ties are undertaking the reforms neces-
sary to enable viable partnerships that
engage local governments, water utilities,
the private sector, NGOs, communities
and families.

For example in South Africa, USAID
spends $6 million annually to provide
sustainable water and sanitation services

The partners, 150- donor governments,
developing countries, international
organizations, industry, and civil society
are asked to commit to:
Increase energy access and reduce
poverty
10-year “implementation-based
and demand-driven” program
Advance market principles. energy
sector reform, diversity of energy
providers and funders
Consider multiple technologies,
sectors & delivery approaches
Focus on the poor
Coordinate with related activities
(national, locd, regional) and
partnerships
Agree to report on results

For further information about
the Global Village Energy
Partnership visit
Http://www.gvep.org

to municipalities through public-private
and public-public partnerships. Fifty-
three water and sanitation projects have
been completed to date, and many of the
recipients are the urban poor. USAID’s
Development Credit Authority (DCA)
provided loan guarantees that enabled
municipalities to finance high priority
infrastructure projects for the provi-
sions of water and sanitation to poor
areas not being served or served inade-
quacies. This enabled the Vlakfontein
Outfall Sewer District to initiate a $1.5
million project to provide sanitation to
approximately 100,000 poor people
previously lacking access. The Mission
has begun discussions on anew facility.
In the Central Asian Republics,
USAID has launched severdl activitiesin
the water sector, including a large pro-
gram on portable water in the Karakal-
pakstan region of Uzbekistan, an area
hit hard by the Aral Sea Disaster. The
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project will bring water to over 500,00
people in the region through new wells,
purifying equipment, and delivery
systems.

Improving Watershed Management

The United States is investing over
$400 million over the next three years to
integrate surface water, aquifer, and
coastal zone issues to better manage
water resources and to protect
watersheds.

For examplein Morocco, USAID has
sent $30 million over the past ten years
to promote improved water resources
management in the Souss-M assa River
Basin and in other important basins in

RAND Reportson S& T Capacity Building for Development

The Study

RAND completed a study on
“USAID and Science and Capacity
Building for Development” in December
2002 for the Bureau of Policy and
Program Coordination a the U.S.
Agency for International Development
(USAID).

The objective of the study was to
explore and think strategically about
USAID’s role in science and technology
(S&T) capacity building. It explores the
extent to which USAID has contributed
to endogenous S&T capacity building
and promoting innovations to advance
economic growth. The study also exam-
ined ways to more fully optimize such
contributions in the future. Three case
studies representing a range of country
conditions and S&T capacity levels
were conducted: public health in Rus-
sia, energy in India, and agricultural
research in Africa

Today there is broad consensus that
the S& T capacity gap is linked to the
development gap. Having S& T capacity
enables a society to sustain and proac-
tively pursue its development goals and
innovate to solve problems. Developing

the country. These activities have
resulted in improved decentralized man-
agement of water resources through the
formation of operational basin water
authorities.

Increasing the Productivity of Water

The United States is investing $60
million over the next three years to en-
sure that agricultural and industrial we-
ter use is as productive as possible.

For example in Bangladesh, the $12
million Management of Aquatic Ecosys-
tems through Community Husbandry
(MACH) project encompasses a multi-
disciplinary, multi-sector participatory
process of planning and monitoring to
enhance the productivity of fisheries

countries urgently need S& T, but most
have limited capacity to absorb and
adopt new knowledge and tools or to
grow them at home to advance economic
growth. Therefore, international coop-
eration is a critical means to meet their
needs.

Themajor study findingsare:

1. A more strategic approach could opti-
mize USAID S&T investment and
increase local capacity to sustain S&T
capacity building and innovations.

2. Increasing S& T capacity building and
innovation requires several actions,
including top down changes in laws,
policies, regulations and institutions,
information dissemination; outreach;
innovative financia marketing; and
product warranty and performance
schemes to spur adoption of new
knowledge and tools.

3. There are dgnificant challenges to
S& T capacity building and innovation in
developing countries, e.g., human and
ingtitutional S&T capacity is limited,
financial resources are lacking, private

and farmlands, so as to manage water
resources in amore sustainable manner.

Since WSSD, USAID/Mdli initiated a
$10 million Irrigated Agriculture Devel-
opment Program to support intensifica
tion and development of the irrigated
agriculture sector, thereby increasing
economic growth and alleviating
poverty.

In Colombia, USAID helps farming
communities adopt sustainable agricul-
ture practices as an alternative means of
income generation to help eiminate reli-
ability onillicit coca production.

For further information visit
http://www.usaidwater.org.

sectors are often non-competitive,
political will and table policies are lack-
ing, and short-term needs often override
long-term investment in S&T.

S&T capacity building is along and
cumulative process. Good governance at
al levels is imperative and no single
technology or S&T capacity building
formula guarantees economic growth.
Furthermore, the S& T policy of devel-
oping countries must focus on niches,
locations, markets and priorities.

Developing countries would do well
to exploit regiona approaches, e.g., clus-
ters and centers of excellence, to leverage
existing resources, mechanisms, and
comparative advantages. They must also
build national innovation systems (NIS)
that will effectively link S&T to
economic growth.

The study concludes with several
recommendations:

1. USAID (and others) must think stre-
tegicaly about building S&T capacity
and innovation.

2. S&T capacity building and innovation
must be closely tied to economic


http://www.usaidwater.org

ENGINEERS FORUM ON SUSTAINABILITY

PAGE 7

RAND Report continued

(Continued from page 6)
development to have areal impact.

3. It is critical to exploit opportunities
in a multi-stage S& T capacity building

process.

4. Generating innovations and moving

NSF Report on Complex Environmental Systems Available

At the May 9th meeting of the
Engineers Forum on Sustainability
M argaret Cavanaugh, National Science
Foundation (NSF), presented the report
“Complex Environmental Systems; Sy n-
thesis for Earth, Life, and Society in the
21% Century.” This reportisa 10 year
outlook for the National Science Foun-
dation, prepared by the NSF Advisory
Committee for Environmental Research
and Education.

The report notes that the global foot-
print of human activity continues to
expand, environmental science and eng-
neering problems will provide grest chal-
lenges and opportunities in the next
decade. Because of the complex relation-
ships among people, ecosystems and
the biosphere, human health and well
being are closely linked to the integrity
of local, national, and global security,
health, and prosperity.

New instrumentation, data-handling,
and methodological capabilities have
expanded the horizons of what we can
study and understand about the environ-
ment. These advances create the de-
mand for collaborative teams of eng-
neers and natural and social scientists
that go beyond current disciplinary re-
search and educational frameworks.
Imagination, diversity, and the capacity
to adapt quickly have become essential
qualities for both institutions and indi-
viduals, not only to facilitate research,
but also to ensure the immediate and
broad-based application of research e
sults related to the environment.

To meet these complex challenges as

them to the market is a dynamic and
interactive process, and an effective NIS
is necessary to support linkages in this
process.

well as urgent human needs, we need to
develop environmental synthesis to
frame integrated interdisciplinary re-
search questions and activities and to
merge data, approaches, and ideas across
spatial, temporal, and societal scales.
An essential part of this process is the
effective communication of scientific
information, models, and conclusions to
and among researchers, educators, stu-
dents, resource and industrial managers,
policy makers and the public.

To advance the fundamental knowl-
edge necessary to address critical envi-
ronmental challenges, the Advisory
Committee for Environmental Research
and Education recommends increased
focus on three interrelated areas. a)
coupled human and netural systems, b.)
couples biological and physical systems,
and c.) people and technology Research
in these areas is important, timely feasi-
ble, and likely to lead to significant sd-
entific and practical outcomes in the
next decade.

Coupled human and natural systems
research explores the complex web of
environmental relationships and feed-
backs at diverse temporal and spatial
scales. Research challenges include:

Land, resources, and the built
environment,

Human health and the environment
Freshwater resources, estuaries,
and coastal environments, and
Environmental services and
vauations.

Coupled biological and physica

The study is available for reading m-
line or can be downloaded at
Http://www.rand.org/scitech/pubs/
DRU2854.pdf.

This study has been published as a
“Draft Report” to further solicit input
from experts.

systems research focuses on under-
standing the systems, processes and
dynamics that shape the physical,
chemical, and biologica environmental
form the molecular to the planetary
scale. Research areasinclude:
Biogeochemical cycles,
Climate variability and change, and
Biodiversity and ecosystem
dynamics.

People and technology research seeks
to discover new technologies that pro-
tect and improve the environment and
also to understand how individuas and
ingtitutions interact with the environ-
ment, and how they use resources and
respond to change. Research areas
include:

Materials and process
development.

Decision making and uncertainty,
and

Institutions and environmental
systems.

To fulfil this research Outlook and to
support a new generation of environ-
mental professional, the Advisory Com-
mittee recommends major investments
in environmental education, training,
infrastructure, and technical capacity.
Scientists, engineers, technicians, re-
source managers, and educators must be
prepared to cross disciplines, integrate
diverse information, and collaborate to
solve environmental problems. Long
term, dynamic partnerships that cross
national and regional jurisdictions and
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international boundaries can be the most
effective means of addressing multi-scale
challenges.

Environmental education should be
used as an integrating concept in pre-
school, elementary, and secondary edu-
cation, particularly when enhanced with
teacher education and professional train-
ing programs. At two and four year col-
leges and research ingtitutions, academic
institutional structures and incentives
should facilitate interdisciplinary envi-
ronmental research, increased diversity
in the environmenta workforce, and

productive interactions and policy mak-
ers and the community. Informal educa-
tion about the environment through
parks, museums, zoos, media, and citi-
zen-scientist partnershipsis also a criti-
cal component of enhancing public wn-
derstanding of complex environmental
information and decisions.

Infrastructure and technical capacity
must also be expanded and strengthened
to address the environmental challenges
of the coming decade. As sensors, -
struments, and observing systems con-
tinue to improve, and the quantity and
quality of environmental data grow rap-

Heinz Center I dentifies Key Sustainability Indicators

In late 2002, the H. John Heinz 111
Center for Science, Economics, and En-
vironment (the Heinz Center) released
the report of its investigation into the
status of the lands, waters, and living
resources of the United States. The
report, entitled, The State of the Nation’s
Ecosystems. Measuring the Lands, Wa-
ters, and Living Resources of the United
Sates identifies a set of 103 key indica-
tors of the condition and use of U.S.
ecosystems and isthe first in a series.

The goal of this project, whose target
audiences include decision makers, opin-
ion leaders and the public, is to have its
indicators serve as the core around
which the nation’s environmental poli-
cies are debated., much as the core indi-
cators of economic performance — such
as unemployment, inflation, stock indi-
ces, and trade figures - serve as a core of
well-accepted facts about conditions in
the U.S. economy.

Asdescribed by the project director,
Robin O’'Malley, and two of his col-
leagues in an article, “Providing ‘Better
Data,” published in the May 2003 issue
of the magazine, Environment, “'The
Sate of the Nation's Ecosystems and
the process by which it was produced
were intended to achieve the three com-
plementary goals of policy relevance,
technical credibility, and political legiti-

macy” so that “the information will be
useful in a broad policy arena and not
itself be the subject of debate.” In order
to achieve these goals, the strategic out-
line of the report was developed by a
Design Committee, a group of individu-
als at senior levelsin corporations, trade
groups, environmental organizations,
government, and academia, while the
selection of indicators, evaluation of
data sources, and initial report drafting
were undertaken by several technical
working groups, one for each of the
principal ecosystem types around
which the report is organized, i.e. coasts
and oceans, farmlands, forests, freshwa-
ter, grasslands and shrublands, and u-
ban and suburban areas. The report
includes 18 or fewer indicators for each
of these ecosystem types and a set of
10 core national indicators that describe
the nation as awhole.

As outlined in Environment, the deci-
sions taken by the report’'s Design
Committee can be summarized into six
key points: (1) the report should be
strategic, not encyclopedic, in order to
communicate vitd information concisely
to busy decision makers and opinion
leaders, (2) the indicators should be
described in as neutral a fashion as pos-
sible to provide information that would
be accepted as valid by as many parties

idly, cyber infrastructure must evolve
quickly in order to achieve, integrate,
interpret, and communicate environ-
mental information.  Interdisciplinary
research aso necessarily relies on
experiments, models, and their interac-
tions to understand environmenta sys-
tems at multiple scales and to develop
scenarios and projections that are rele-
vant to policy and practice.

Copies of the Report are available by
request from http://www.nsf.gov/ere.

in the environmental policy scene as
possible; (3) the report should identify
not only those indicators for which data
currently exist but also important indi-
cators for which national data are not
presently available, in order to identify
gaps and encourage actions to fill those
gaps, (4) the report should be written in
language that is accessble to non-
specialists to provide descriptions that
are concise and understandable yet tech-
nically accurate; (5) the report should
include information on both the condi-
tion of ecosystems and the goods and
services that people derive from them;
and (6) the report should focus on the
state of ecosystems, as contrasted with
reporting on the stresses or pressures
that might be changing ecosystems, or
on the policies or actions of government
or private parties.

According to Environment, “’'The
Sate of the Nation’s Ecosystems ‘was
envisioned as a vehicle to bring informa-
tion across a key boundary — between
science and policy making,” and the
most important of the decisions essen-
tial to the success of the report was “the
decision not to attempt to resolve
contentious policy issues or unresolved
scientific issues of cause and effect.”
This choice was made “with the explicit
goal of ensuring the long-term political
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Heinz Center continued

(Continued from page 8)
viability of an ecosystem reporting
effort and so was designed to limit dis-
cussions to areas in which it was ke
lieved agreement” was reasonably
achievable.

As stated in Environment, a key
lesson from the Heinz Center report

Georgia Tech MarksProgressin Sustainability Education

At the May, 2003 meeting of the
Engineers Forum on Sustainability, Dr.
Jorge Vanegas of Georgia Tech reviewed
the progress of the Institute in providing
leadership in sustainability education
over the past decade.

In 1993, a Center for Sustainable
Technology (CST) was established, and
the General Electric Fund provided &
most one million dollars to create a cur-
riculum on sustainable technology and
development. An Institute-wide
Sustainability Task Force was organ-
ized, and a three course sequence was
developed and deployed.

Today at Georgia Tech,
sustainability is central to both the In-
stitute's vision and the Campus Master
Plan. The CST has become the Institute
for Sustainable Technology and Devel-
opment (ISTD). Sustainability has been
integrated throughout multiple academic
and research programs, with nearly 20
afiliate centers and laboratories doing
sustainability-related research. Georgia
Tech itsdf has become a living labora
tory for sustainability.

The programs and activities of the
ISTD can be summarized as follows:

Course Inventory and Research D-
rectory - ISTD has created a compre-

“is that careful, thoughtful attention to
the relevance, credibility, and legitimacy
of both products designed to inform the
environmental policy debate and the
processes by which these products are
developed is cruciad to their ultimate
success.”

hensive inventory of courses with
sustainability content and a directory of
Georgia Tech researchers active in the
areas of sustainable development and
technology.

Sustainable Technology and Devel-
opment Certificate - ISTD is pursuing
approval of an undergraduate certificate
program in Sustainable Technology and
Development.

Green Mapping of GT Campus -
ISTD has partnered with Green Maps
International to provide a "Green Map"
of the Georgia Tech campus. Visits to
different "green" sites on the map pro-
vide a unique opportunity for student
involvement.

Energy Conservation Competition -
ISTD Staff has developed an introduc-
tory energy conservation competition,
to be implemented in two GT dormito-
riesthisyear.

DuPree College of Management
Sustainability Retreat - ISTD helped
plan and host a retreat for key faculty
members at the College, to explore how
sustainability can be incorporated into
research, education, and outreach.

Green Purchasing Guide - ISTD com-
pleted a Green Purchasing Guide in a-
der to ensure Georgia Tech compliance

For further information about The
Sate of the Nation’'s Ecosystems
and the work of the Heinz Center,
see the Center’sweb site:
http:www.heinzctr.org

or call 202-737-6307.

with recycled content purchase legisla
tion from the State.

The Center for Sustainable Urban
Revitalization (CSUR), the newest cen-
ter at Georgia Tech working on
sustainability, plans to use the Atlanta
Metropolitan Region as a living labora
tory. CSUR will: 1) integrate distinct
areas of expertise in land-use planning,
environmental science and engineering,
sustainable design and construction,
energy systems, legal and policy issues,
and economic development; and 2) pro-
vide a unique, holistic program that fa
cilitates the transfer of university-based
knowledge, experience, and technologies
to urban development stakeholders to
promote sustainability principles.

Through active collaboration and
partnerships within Georgia Tech, and
with other national and international
organizations, the Institute plans to
target the complete education pipeline,
from K-12 education, through under-
graduate, graduate and doctoral studies
education, to continuing education for
professionals and the general public.

For further information, contact
jvanegas@ce.gatech.edu
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New MBA Program Promotes Sustainable M anagement

Presidio World College, an Affiliate
of Alliant International University, has
announced a new MBA program de-
signed to prepare professionals to posi-
tion their organizations as leaders in the
practice of sustainable management. The
new program emphasizes positive social
and environmental business practices as
driversfor bottom-line growth.

Throughout the two-year program,
students learn how to integrate ethical,
social, and environmental values with
decision-making skills in business.

Students are taught basic business skills
such as manageria accounting, finance,
and operations, with special attention
paid to companies who are implement-
ing sustainability initiatives in their a-
ganizations. Required courses also
include ‘The Principles of Sustainable
Management: and “Culture, Vaues and
Ethicsin Global Society.”

The corporate social responsibility
movement is growing rapidly at top
universities across the country. The
Haas School of Business at U.C.

NCSE Reportson Education for Sustainability

Education for sustainability must be
infused across the educational enterprise
for lifelong learning, according to a new
report from the National Council for
Science and the Environment (NCSE).
Recommendations for Educeation for a
Sustainable and Secure Future presents a
national agenda for education that links
sustainability and security, based on the
recommendations of more than 800 edu-
cators, scientists, decision-makers, and
other citizens at the 3rd National Con-
ference on Science, Policy and the Envi-
ronment held earlier this year.

The recommendations in the report
collectively form an educational agenda
for the United States and for the UN
Decade of Education for Sustainable
Development, dated to begin 1n 2005.
They revolve around the central tenet
that a new approach to education is
essential to simultaneously protect and
provide for economic and personal well-
being, which together form the founda
tion for human and global security.

The recommendations address five
critical needs for improving education

for sustainability:
. Identify sustainability education

needs and practices

Develop sustainability education

standards and programs

Facilitate the teaching of

sustainability concepts

Communicate sustainability con-

cepts to the public

Foster business leadership of sus-

tainable practices

According to the report,

sustainability should not be viewed as a
separate field of study, but rather an
approach to understanding that is inte-
grated across the curriculum, including
formal education in elementary and sec-
ondary schools, colleges, and business
and other professiona schools, as well
as community and public education.
Schools, businesses, agencies and other
organizations must become leaders in
"practicing what we teach" through
adopting sustainable practices and creat-
ing sustainable facilities (such as making
every school a solar school, balancing
their carbon budget, and finding other

Berkeley has created the Center for
Responsible Business, Stanford Busi-
ness School has the Center for Socia
Innovation, and The Tuck School of
Business at Dartmouth has just begun
the Initiative for Corporate Citizenship.

In addition to administrative initia-
tives, student-led Net-Impact, a non-
profit organization for MBA students
dedicated to using the power of business
to improve the world, has grown to over
5,000 members with chapters in 75
leading business schoals.

ways to minimize their ecological foot-
print on the planet). There is great po-
tential to integrate practice into educa
tion - learning by doing.

However, many educators and educa
tional institutions are not yet prepared
to implement education for
sustainability. Baseline information
about the status of sustainability educa
tion and practice in any nation is largely
absent. Criteria to measure success must
be developed and implemented. Educa
tion about sustainability concepts must
be linked to their use and application in
business and in peopl€e's lives. The gap
between education and practice is often
wide. Despite good intentions, there are
many barriers to education for
sustainability, ranging from narrow
thinking to narrow budgets.

Further information on the report and
NCSE can be found at
Http://www.NCSEonline.org
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7™ Annual Green Chemistry and Engineering Conference Held in June

The 7" Annual Green Chemistry and
Engineering Conference, held June 23-26
in Washington, DC, combined science
and policy in addressing the theme
Green Chemistry and
Engineering: Integrating Sustainability,
Safety, and Security. The Conference
focused on the role of green chemistry
and engineering in achieving a safe,
secure, and sustainable
society. Technical and policy experts
discussed green chemistry and
engineering in the context of accident
prevention, sustainability and chemical
site security. Technical presentationsin
aternative solvents, catalysis, and
benign synthesis and processing
considered the environmental, economic,
and social benefits of greener
technologies, particularly as they relate

to the theme of the Conference.

The Conference, hosted by the Green
Chemistry Ingtitute and the American
Chemical Society, opened on June 23
with the presentation of the Presidential
Green Chemistry Challenge
Awards. The Presidential Green
Chemistry Challenge promotes
pollution prevention through an EPA
Design for the Environment partnership
with the chemistry community.
Through high level recognition and
support, the Challenge promotes
innovative developments in and uses of
green chemistry for pollution
prevention. EPA's Office of Pollution
Prevention and Toxics is leading this
voluntary partnership program with
other EPA offices, federa agencies,
members of the chemical industry, trade

Commuter Connections Offersa Smarter Way to Work

Commuter Connections provides free
services to commuters in the Washing-
ton DC metropolitan region who are
interested in commuting by aternative
modes in order to reduce congestion and
air pollution. These modes include car-
pooling, vanpooling, using transit, tele-
working, cycling and even walking to
work. In order to encourage more com-
muters to give up driving aone, they
offer two FREE benefits,- Matchlists
and Guaranteed Ride Home.

Matchlists list all the options avail-
able to commuters that match their route
and schedule, including loca telework
centers.

Guaranteed Ride Home (GRH) bene-
fits are offered to commuters who ride-
share at least twice a week. With this
benefit, a commuter will receive up to
four free rides home by rental car, taxi,
or transit for unexpected emergencies
such as personal or family illness, and
unscheduled overtime with supervisor’'s
verification. Commuters are encouraged
to pre-register for GRH once they start
ridesharing.

Commuter Connections was founded

was founded in 1974 due to the gas cri-
sisand it is a public service offered free
to commuters and employersin the met-
ropolitan area.

Free servicesinclude: ride-matching,
Guaranteed Ride Home benefits, van-
pool subsidy information, information
on teleworking, park and ride maps,
transit information, and bike to work
guides for employers and employees.

Commuter Connections has a net-
work of employer outreach representa
tives in every county in the metropoli-
tan region ready to assist employers in
adopting transportation benefits, at no
cost.

Commuter Connections also pro-
vides employers with free surveys to
find out from where their employees are
commuting, in order to assist with relo-
caions, recruitment, and retention.

Commuter Statistics
Currently there are 16,000 com-
muters registered in the Commuter
Connections rideshare database, up
from 4,500 in 1997.
There are 2.25 million commuters

associations, scientific organizations,
and academia

Green chemistry and green
engineering focus on the design,
development and implementation of
chemical processes and products that
reduce or eliminate the use and
generation of hazardous substances in a
way that is both feasible and
economically viable. Green chemistry
and engineering are important tools in
preventing pollution at the source and in
providing solutions to long-term global
challenges.

For more information visit the ACS
Green Chemistry Institute web site:

http://chemistry.org/portal/a/c/s/1/
acsdisplay.html?
DOC=greenchemistryinstitute\index.
html.

in the Washington metro area, and
over 600,000 commuters use alte-
native modes daily.

Teleworking is the fastest growing

dternative to driving alone to work

Over 15% of the region’s commut-
ers choose to carpool to work

Each week, Commuter Connections
receives an average of 750 calls
from commuters interested in ride-
sharing and Guaranteed Ride
Home.

Cost Savings

The average commuter who ride-
shares saves over $1,200 a year on com-
muting costs. Ridesharing cuts down on
parking, maintenance, and gasoline
Ccosts.

Additional information on Commuter
Connections can be found at
Http://www.commuterconnections.
org.
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The San Destin Declaration of Green Engineering Principles

Hank Hatch and Al Grant

Green Engineering transforms existing engineering disciplines and practices to those that lead to sustainability. Green Engineering incorporates
development and implementation of products, processes, and systems that meet technical and cost objectives while protecting human health
and welfare and elevating the protection of the biosphere as a criterion in engineering solutions.

To fully implement green engineering solutions, engineers us the following principles:
1. Engineer processes and products holistically using systems thinking, and environmental impact assessment tools.

Strive to prevent waste.

© N O WD

Conserve and improve ecosystems and human health and well-being.
Uselife cyclethinking in al engineering activities.

Endure that all material and energy inputs and outputs are as inherently safe and benign as possible.
Minimize depletion of natural resources.

Thereisaduty to inform society of the practice of green engineering.

Develop and apply engineering solutions, being cognizant of local geography, aspirations and cultures.
Do not be limited by current or dominant technologies; seek fundamental and incremental change.
Create awvareness in and engage communities and stakeholders.

This declaration was complied through the discussions of approximately 65 engineers and scientists during the week of May 19, 2003 at the
San Destin Conference on Green Engineering, sponsored by Engineering Conferences International. This declaration represents a consensus
view of the principles of green engineering as determined during these deliberations a, and should not be construed as the individual opinions of

any of the participants or sponsors.

RNRF to Address Crisisin Natural Resour ces M anagement

The Renewable National Resources
Foundation (RNRF) has scheduled a
“Conference on Personnel Trends, Educa
tion Policy and Evolving Roles of Federal
and States Natural Resources Agencies.”
The conference is being presented in asso-
ciation with the American Association for
the Advancement of Science (AAA), and
will convene at its headquarters in Washing-
ton, DC, October 28-29, 2003.

Recent statistics reveal a looming crisis
in the management of natural resources.
Across the federa government, about 30
percent of the 1.6 millions full-time en-
ployees will be eigible to retire within five
years. An additional 210 percent could seek
early retirement. Meanwhile, the agencies
charged with managing and protecting natu-
ral resources face similar prospects. At the
EPA, athird of the senior executives are 50
to 54, with another third older than that. At
the Bureau of Land Management, 35 pa-
cent of the 8,700 employees are dligible for
retirement within in the next seven years.

This emerging crisisis not limited to the
federal government. The Council of State
Governments warns, “Estimates show that
state governments could loses more than 30
percent of their workforce by 2006...
several factors combine with current labor

conditions to foreshadow a crisis. These
factors are: the rate of employee retire-
ment, the composition of the current state
workforce, and budget problems.”

Thus, the combination of workforce
demographic trends—and more that a dec-
ade of budget cutting and reductions in
forces—raise serious questions about the
continuing role of government in managing
our natural resources. Traditional |eadership
responsihilities are changing by design and
by default. The professional and scientific
communities—and related educational insti-
tutions—have an opportunity and an obli-
getion to evaluate and communicate the
conseguences of the present course. The
conference will provide an interdisciplinary
forum to examine these trends and their
impacts on the agencies, resources, and d-
fected professions.

For further information on the conference,
contact RNRF:

Http://www.rnrf.org

Tel + 301-493-9101.

Upcoming M eetings

Engineers without Borders — USA
National Conference

October 4-5, 2003
Http://www.ewb-usa.org

Sustainability & Life Cycle Conference
AIChE Fall Meeting

November 16-21, 2003

Http://www.ai che.org/conferences

For information regarding this newsl etter
please contact:

Dana Ponciroli, AIChE

3 Park Avenue

New York, NY 10016

Phone: 212-591-7462; Fax: 212-591-8895
e-malil: danap@aiche.org

For more information on the three
societies sponsoring this newsletter
please visit their web sites:

ASCE: http://www.asce.org
American Society of Civil Engineers

ASEE: http://www.asee.org
American Society for
Engineering Education

AIChE: http://www.aiche.org
American Institute of Chemical Engineers
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