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Lucent Industrial Ecology Fellowship Faculty Program

Robert Laudise and Ralph Taylor-Smith

Keywords:
academic support, corporate sponsorship, funding, future directions,
grants, impacts and assessments

Summary:

In this report, we review the Lucent Foundation-funded Industrial Ecology
Fellowship Program for the 1992-1997 period and summarize the program
genesis and history. During that period, 33 fellowships were awarded. This
article gives a complete listing of funded faculty fellows and their research
topics, which range from physical science and engineering to economics,
public policy, and law. We assess the program impacts and present an
objective evaluation of the widespread influence and consequences of
Lucent Foundation support of the emerging paradigm of industrial ecology.
In addition, we discuss future directions for the field and emphasize the
significance of total quality management concepts in the reduction of
industrial ecology principles to practice.
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Learning Before Doing: Simulation and Modeling in
Industrial Ecology

David Rejeski

Keywords:
environmental policy, innovation, learning curves, modeling,
organizational learning, simulation

Summary:

Over the past decade, advances in computing, combined with new
techniques for virtual prototyping and simulation, have altered our
approach to the areas of training, design, and product and process
development. Taken collectively, these capabilities represent one of the
most significant changes in the production paradigm since the beginning of
mass production and one with important implications for the environment.
These advances need to be viewed as more than just a new set of tools in
the industrial ecology toolbox. They provide the basis for a fundamental
shift in how we learn and solve environmental problems - an opportunity to
move from learning too late to learning before doing. Industrial ecology
can embrace and articulate this new framework for learning and apply it
broadly to the challenge of facilitating social and technological change and
innovation in an increasingly complex world.
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Heavy Metal Balances I: General Aspects of Cadmium,
Copper, Zinc, and Lead Balance Studies in Agro-
Ecosystems

Simon Moolenaar and Theo M. Lexmond

Keywords:
agriculture, heavy metals, mass balance, materials flows, soil

contamination, substance flow analysis

Summary:

The control of heavy metals in such a way that soil functioning and product
quality are not impeded is a prerequisite to sustainable agriculture. The
current status of heavy metal accumulation in agricultural soils differs
widely by region, by metal, and by agricultural system; levels of concern
have already been reached in several regions (for instance, in the
Netherlands and Australia). An analysis of the input and output fluxes of
cadmium (Cd), copper (Cu), lead (Pb), and zinc (Zn) in agriculture and of
their resulting accumulation in agricultural soils is necessary to define
strategies that ensure sustainable management of these metals in
agricultural systems. In this article, general aspects of heavy-metal
balance studies are described for the agricultural sector within the broader
context of substance flow analysis and industrial ecology. The approach
chosen in this study is both precautionary and related to actual problem
areas.
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On Sustainability Indicators at the Firm-Level: Pollution
and Resource Efficiency as a Necessary Condition
Toward Sustainability

Daniel Tyteca

Keywords:
electric utilities, environmental indicators, environmental metrics,
linear programming, productive efficiency, sustainability

Summary:

After reviewing recent attempts to develop sustainability indicators, this
article shows how the principles of productive efficiency can be used to
elaborate such indicators at the firm level. The theory of productive
efficiency is somewhat expanded to incorporate fundamental issues of
sustainable development: environment, equity, and futurity. Efficiency, in
the expanded notion of productive efficiency, is viewed as a necessary
condition for sustainability. Working with aggregate performance indicators,
it is important not to lose track of the relevant basic information. Therefore,
instead of elaborating one unique indicator, we propose to implement
several kinds of indicators, each of which stresses one particular focus
(e.g., environmental vs. social concerns). The definition of sustainable
development indicators is illustrated with reference to a small data set of
U.S. fossil fuel-fired electric utilities. In a sustainability perspective, two
important aspects are stressed, namely, the use of nonrenewable
resources and the inclusion of employment as a variable to maximize
rather than an input to minimize. The article ends with a discussion of the
significance of, and limits to, the proposed indicators.
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Material Reuse Modeling: A Case Study of Water Reuse
in an Industrial Park

Sara E. Keckler and David T. Allen

Keywords:
industrial park, industrial symbiosis, linear programming, wastewater
treatment, water reclamation, water reuse

Summary:

The techniques of water distribution modeling, a well-developed subject,
have been applied to water management in an industrial park - the
Bayport chemical manufacturing complex in Houston, Texas in the United
States. Linear and other mathematical programming approaches were
used to evaluate water reuse opportunities for a variety of scenarios,
including redesigning the industrial water use network, adding a facility to
the network, limiting the total water available to the network, and varying
the price of water. The results of the modeling demonstrate that a number
of economical water reuse opportunities may exist for this network of
facilities. More generally, the types of mathematical models developed for
water reuse may find application in reuse modeling for other materials.
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Emissions of Total Volatile Organic Compounds from
Anthropogenic Sources in India

Chandra K. Varshney and Pratap Kumar Padhy

Keywords:

air pollution, anthropogenic volatile organic compounds (VOCs)
emissions, hydrocarbons, ozone, total volatile organic compounds
(TVOCs), VOC emissions inventory

Summary:

Volatile organic compounds (VOCs) have a direct bearing on the levels of
ozone and other reactive chemicals in the atmosphere and play an
important role in determining air quality. Anthropogenic emission of VOCs
has greatly increased due to growing consumption of fossil fuels and
related activities. This article presents an emissions inventory for VOCs
emitted from anthropogenic sources in India. VOC emissions factors for
important source categories and activities are assembled from the
literature and an effort is made to use Indian emission factors as far as
possible. Important sources of VOCs include livestock, combustion of
firewood and fossil fuels, rice paddy fields, manufacturing, petroleum
(production and refining), natural gas (production and distribution),
vehicular exhaust, and coal mining. The annual anthropogenic VOC
emissions for India have been estimated to be 21 million metric tons (mt).
A comparison of VOC emissions inventories for a group of countries varying
in their industrial and economic development, in terms of income (gross
domestic product, or GDP), population, and land area, reflects the
differences among the countries. This VOC emissions inventory provides
baseline information for comparisons over time and across countries. In
addition, it may serve as an important tool for formulating national VOC
control policies.
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