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Market Failure and the Environmental Policies of Firms:
Economic Rationales for "Beyond Compliance”
Behavior

Forest Reinhardt

KEYWORDS:
corporate environmental management, environmental economics,
environmental strategy, externalities, free lunch, industrial
organization

SUMMARY:

This paper is an inquiry into the circumstances under which the voluntary
provision of environmental public goods might be sensible from a firm's
point of view. If environmental externalities were the only departure from
the economic assumptions of perfect competition, and if no firms had
preferential access to superior (low-cost) stocks of natural resources, firms
that volunteered to internalize costs could not survive. But because
externalities coexist with other departures from the competitive paradigm,
such as asymmetric information and oligopoly competition, firms may find
it in their shareholders' interests to provide environmental public goods to
a greater degree than required by law. A number of firms, especially in
Europe and North America, assert that they are pursuing "beyond-
compliance" environmental policies. From the perspective of a firm's
shareholders, it makes sense to pursue such policies if they increase the
firm's expected value or if they appropriately manage business risk. This
paper discusses economically rational explanations for such policies. It
analyzes the ways in which a firm's chances of financial success in
pursuing any one of them are influenced by the firm's market position and
organizational capabilities and by the basic structure of the industry in
which it competes.
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Closing the Technospheric Flows Of Toxic Metals:
Modeling Lead Losses from a Lead-Acid Battery System
for Sweden

Sten Karlsson

KEYWORDS:
clean recycling, dematerialization, heavy metals, lead-acid batteries,
lead emissions, materials flows

SUMMARY:

This article investigates technological opportunities to close technospheric
flows in a large-scale use of a toxic and scarce metal, lead. It analyzes the
lead flows and losses to the environment in a modeled lead-acid battery
system for Sweden. The modeled system is built on today's technology for
production and recycling of lead and batteries while the recovery of used
batteries is varied. The analysis shows that the losses from the production
and recycling processes are so low that consumption losses and the
recovery rate dominate the total system losses. In a steady state with very
high recovery of used batteries, the system losses are small compared to
natural lead flows and to the historical lead losses during the
industrialization. The modeling assumes that all the secondary lead goes
back into the production of new batteries even though in Swedish battery
manufacturing today, primary lead dominates the lead supply for lead
oxide production. The possibilities for increased secondary lead use in the
production of lead oxide are also discussed.
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Heavy Metal Balances, Part Il: Management of Cadmium,
Copper, Lead, and Zinc in European Agro-Ecosystems

Simon Moolenaar

KEYWORDS:

agriculture, environmental management systems (EMSs), heavy
metals, materials flow accounting (MFA), soil quality management,
substance flow analysis (SFA)

SUMMARY:

The aim of sustainable heavy-metal management in agro-ecosystems is to
ensure that the soil continues to fulfill its functions: in agricultural
production, in environmental processes such as the cycling of elements,
and as a habitat of numerous organisms. To understand and manage
heavy-metal flows effectively, a consistent approach to modeling the flows
is needed within the particular agro-system under study. General aspects
of heavy-metal balance studies in agro-ecosystems were described in part
I of this study. In this article (part II), several European studies of heavy-
metal balances at varying spatial scales and in a variety of agro-
ecosystems are reviewed. Sectoral studies at the national and international
levels provide information for economic analyses and generic regulations;
however, policies implemented at these levels often ignore farm
characteristics and individual management options. Field-scale and farm-
gate balances give farmers specific feedback on effective options for better
heavy-metal management. Heavy-metal balances could be incorporated in
an environmental management system of certified farms. In this way, farm
certification may well serve as a basis from which to develop policy to
address environmental issues in agriculture.
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A Method for Green Rating of Automobiles

John M. DeCicco and Martin Thomas

KEYWORDS:
automobiles, eco-labeling, environmental metrics, fuel efficiency,
life-cycle assessment (LCA), motor vehicles

SUMMARY:

Coherent information about the environmental impacts of a product is
essential for pursuing market-oriented approaches to environmental
protection. Such green rating information can influence consumers' choices
and, by affecting product and corporate images in the marketplace, might
also influence technology development and product planning. Automobiles
and their supporting industries are the subjects of many environmental
policies. Informational approaches to automotive environmental
performance, however, have been relatively piecemeal. In the course of
developing consumer information and market creation programs for
vehicles of higher energy efficiency (an important determinant of
environmental performance), the authors felt that it was necessary to
address this fragmentation rather than treat efficiency in isolation from
other factors. A green rating system was developed based on principles of
life-cycle assessment and is usable within the confines of available data
that permit discrimination among makes and models. The resulting
methodology is applied in a consumer-oriented publication that rates
vehicles in the U.S. market. The ratings cover all vehicles and do not
constitute an eco-label, although the methodology provides groundwork for
developing a label. The background, data issues, analysis, and future
research needs for this rating system are described along with a summary
of its application.
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A Dynamic Life-Cycle Energy Model of Mobile Phone
Take-back and Recycling

Jake McLaren, Lucy Wright, Stuart Parkinson and Tim Jackson

KEYWORDS:
dynamic modeling, electronic waste, extended producer responsibility
(EPR), life-cycle energy, mobile phones, product take-back

SUMMARY:

This paper reports the results of a life-cycle energy model of a pilot mobile
phone "take-back" scheme carried out by the Cellular Phones Take-back
Working Group of the European Trade Organisation for the
Telecommunication and Professional Electronics Industry (ECTEL) in the
United Kingdom (UK) and Sweden during 1997. Using data collected from
the scheme, the model calculates a snapshot "energy balance" associated
with mobile phone take-back for a variety of phone types and take-back
scenarios in the year 1997. It also develops a time-series model for the UK,
describing the environmental implications of different take-back scenarios
in the future. Because of its emphasis on interactive, dynamic modeling
techniques, the methodology developed for the life-cycle model has the
potential for wide application in regulatory and industrial decision making.
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Conoco and the Vapor Recovery Project

Mark Sharfman, Rex T. Ellington and Mark Meo

KEYWORDS:
cleaner production, closing the loop, maximum available control
technology (MACT), oil and gas industry, pollution prevention, zero
emissions

SUMMARY:

We describe Conoco's closed-loop approach to reducing undesirable
emissions through vapor recovery at some of its natural gas production
facilities near Corpus Christi, Texas. In response to the U.S. Clean Air Act
Amendments of 1990 (CAAA), Conoco developed a technological solution
that routed emissions from the facilities to fuel scrubbers and condensers
to capture usable product and hazardous air pollutants. Usable product
was sold. Nonsalable emissions were routed to on-site equipment as fuel.
The new technology was designed without power needs because electricity
was not available. In completing these modifications, a closed system
(approaching zero emissions) for these facilities was achieved. This
innovation saved and earned money for the firm and allowed Conoco to
retain its autonomy in these operations. The solution was so effective that
the air quality permits under the CAAA were not required for these
production facilities, for a total out-of-pocket cost of $560,000 (plus
earned revenue). The firm saved $2,535,000 in initial and $1,359,000 in
annual permit costs and fees. The technology recovered $210,000/yr
worth of vent gas as on-site fuel and 3,633 barrels/yr of saleable
condensate valued at $58,128/yr. At the same time, it reduced its division
environmental impact by 884 tons/year of nitrogen oxides, 2,366 tons/yr
of volatile organic compounds, and 495/yr of other hazardous air
pollutants. Payout of this $560,000 investment was less than 2 years.
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Guidance for Improving Life Cycle Design and
Management of Milk Packaging

Gregory A. Keoleian and David V. Spitzley

KEYWORDS:
life-cycle costs, life-cycle design, life-cycle energy, milk packaging,
performance evaluation, solid waste

SUMMARY:

Life-cycle inventory and cost-analysis tools applied to milk packaging offer
guidelines for achieving better environmental design and management of
these systems. Life-cycle solid waste, energy, and costs were analyzed for
seven systems including single-use and refillable glass bottles, single-use
and refillable high-density polyethylene (HDPE) bottles, paperboard gable-
top cartons, linear low-density polyethylene (LLDPE) flexible pouches, and
poly carbonate refillable bottles on a basis of 1,00 gal of milk delivered. In
addition, performance requirements were also investigated that highlighted
potential barriers and trade-offs for environmentally preferable alternatives.
Sensitivity analyses indicated that material production energy,
postconsumer solid waste, and empty container costs were key parameters
for predicting life-cycle burdens and costs. Recent trends in recycling rates,
tipping fees, and recycled materials market value had minimal effect on
the results. Inventory model results for life-cycle solid waste and energy
indicated the same rank order as results from previously published life-
cycle inventory of container systems. Refillable HDPE and polycarbonate,
and the flexible pouch were identified as the most environmentally
preferable with respect to life-cycle energy and solid waste. The greater
market penetration of these containers may be limited by performance
issues such as empty container storage, handling requirements, and
deposit fees for refillables, and resealability and puncture resistance for the
pouch.
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