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Abstract

We develop and estimate an econometric model of the relationship
between several local and global air pollutants and economic development
while allowing for critical aspects of the socio-political-economic regime
of a State. We obtain empirical support for our hypothesis that democracy
and its associated freedoms provide the conduit through which agents can
exercise their preferences for environmental quality more effectively than
under an autocratic regime, thus leading to decreased concentrations or
emissions of pollution. However, additional factors such as income
inequality, age distribution, education, and urbanization may mitigate or
exacerbate the net effect of the type of political regime on pollution,
depending on the underlying societal preferences and the weights assigned
to those preferences by the State.
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Abstract

Recently much work has examined the potential consequences of
international trade on the environment. The majority of work has
focussed on the impacts of trade ‘liberalization’ on environmental
quality. This paper instead examines an integrated model in which
environmental policy interacts with trade policy. In an n country
oligopoly model of intraindustry trade, this paper explores the rela-
tionship between country-specific environmental standards and trade
policy related to Article I of the General Agreement on Tariffs and
Trade (GATT). Article I most-favoured-nation (MFN) tariffs are con-
trasted with discriminatory tariffs under differing environmental stan-
dards. World welfare is shown to be generally lower with MFN tariffs
when production of the good negatively impacts a global public good
such as international biological diversity.

JEL Classifications: Q56, F18, Q57, F13
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BIO-PROSPECTING, LAND DEVELOPMENT, AND BIOLOGICAL
DIVERSITY UNDER FREE TRADE

Rafat Alam, University of Ottawa®
Nguyen Van Quyen, University of Ottawa

Last two decades have seen a resurgence of interest in the potential of the chemical
compounds manufactured by higher plants to provide proto-types for new
pharmaceuticals, agrochemicals, and consumer products. The tropical forests in
developing countries house more than half of the world’s estimated 500, 000 plant
species and represent a potentially unlimited pool of novel structures — if discovered — as
blueprints for the development of marketable drugs. To serve as a pool of novel
structures, which constitute the target of the bio-prospecting process, these higher plants
must be protected. There are direct costs of biodiversity protection. As land has
alternative uses, there is an opportunity cost involved in maintaining tropical forests as
reservoirs of biodiversity. An economic analysis must take into consideration all these
costs, and the conservation of biodiversity can only be justified if there are sufficient
benefits to warrant its conservation. Because the knowledge about a species and the bio-
chemicals it manufactures might serve as the basis for discovering and developing
marketable drugs, the developing countries with tropical forests have a legitimate claim
on the profits made by these pharmaceutical companies. In this paper, we present an
economic model in which the bio-prospecting process, its costs, and its benefits, as well
as the opportunity cost of biodiversity conservation are formalized. Most models that
attempt to measure the value of biodiversity — whether in terms of the revenues generated
by tourism activities or in terms of the monetized value of the medicinal plants the
biodiversity houses — adopt the partial-equilibrium approach. The model of the present
paper, in contrast, is formulated from a general equilibrium perspective in a two-country
trade framework. The model shows how the demand for drugs varies with income and
drug prices, how the trade equilibrium in the second period vary with the set of drugs
discovered and how the prices of drugs rise with a larger set of new drugs. It also derives
the option value of biodiversity and shows how the South will make its decision on
whether or not to conserve its biodiversity resources. It concludes that bio-prospecting
can be only one of the many tools that can help in the conservation of biodiversity
resources. Other market and non-market measures are needed to conserve biodiversity in
the South.

! Corresponding Author. E-mail: ralam090@uottawa.ca, Phone: 613-739-9390




Boutique Fuels and Market Power

by

Ujjayant Chakravorty and Céline Nauges'

Abstract
The US Clean Air Act allows individual states to implement their own clean fuel programs to
address local or regional air quality concerns. These regulations have led to a proliferation of fuel
blends known as “boutique fuels.” For each of the three grades of gasoline, more than 15 types of
boutique fuels are currently in use, leading to about 45 different fuel blends in use nationally.
These fuels are costly to produce, but they also segment the market and increase the market
power of refiners. Using measures that differentiate gasoline regulation in a given state from
those in neighboring states, we find that both cost and market segmentation significantly affect
wholesale gasoline prices. In particular, the greater the regulatory “distance” between a state and
its neighboring states, the higher the wholesale price in that state. Simulations suggest that for
some states regulating a single boutique fuel nationally may lead to a counter-intuitive outcome:

gasoline prices may decline, even though a larger share of their market will be under regulation.

Key Words: Clean Air Act, Environmental Regulation, Gasoline Prices, Market Structure,

Product Differentiation
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Paper Title: “Borderline Compliance in Environmental Policy: Interstate Pollution and
the Clean Air Act.” Emma Hutchinson and Peter Kennedy.

Presenter: Emma Hutchinson, Assistant Professor, Department of Economics, University
of Victoria, BC. Email: ehutchin@uvic.ca. Tel: 1-250-472-4412.

Abstract: Much U.S. environmental policy is enacted at the federal level, but delegates a
large degree of control to the states. For instance, both the Federal Clean Air Act and
Clean Water Act leave many of the implementation activities to the states, including
(some) standard setting, the issuance of permits, and enforcement of regulations. This
sharing of power in part reflects the tension between the need for national standards, and
the recognition that the states themselves are often in a better position to ensure least cost
compliance to those standards. Delegating control can however create an incentive for
states to externalize pollution costs onto other states, thereby realizing the benefits
generated by the activities of polluting firms without necessarily having to bear (all) the
environmental costs.

Indeed federal policy-makers have long recognized that this incentive exists, and have
attempted to build safeguards into environmental statutes in order to minimize such
problems of interstate externalities. Safeguards include Federal oversight of state
implementation plans, backed up with the threat of the resumption of Federal control if
states are failing to fully comply with Federal mandates. Such oversight is likely to be
imperfect, however, and so the question remains whether states do in fact respond to the
incentive to externalize at least some of their pollution costs.

Pollution costs can be externalized by states in a number of ways. For instance, state
environmental agencies might: (i) be more likely to permit polluting firms to locate
nearer to state borders relative to other regions in the state; (ii) set less stringent standards
for firms located nearer to state borders; or (iii) direct less enforcement effort towards
firms located nearer to state borders. The focus of this paper is on this third means by
which states might externalize their pollution costs. Using compliance data for firms
regulated under the U.S. Clean Air Act, we analyze whether violations are more likely to
occur the closer a firm is located to an interstate or international border. Preliminary
empirical results provide some evidence that air-polluting facilities are more likely to
violate Clean Air Act regulations the closer they are located to such a border. This effect
is stronger for firms located near to eastern borders (where an eastern border roughly
corresponds to a “downwind” border) than for firms located near to western (or upwind)
borders.



Carbon Leakage Revisited: Unilateral Climate
Policy with Directed Technical Change*
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Abstract

The increase in carbondioxide emissions by some countries in reaction to an
emission reduction by countries with climate policy (carbon leakage) is seen
as a serious threat to unilateral climate policy. Using a two-country model
where only one of the countries enforces an exogenous cap on emissions,
this paper analyzes the effect of technical change that can be directed to-
wards the clean or dirty input, on carbon leakage. We show that, as long
as technical change cannot be directed, there will always be carbon leakage
through the standard terms-of-trade effect. However, once we allow for di-
rected technical change, a counterbalancing induced technology effect arises
and carbon leakage will generally be lower. Moreover, we show that when
the relative demand for energy is sufficiently elastic, carbon leakage may be
negative: the technology effect induces the unconstrained region to volun-
tarily reduce its own emissions.

JEL Classification: F18, O33, Q54, Q55.
Keywords: Climate Policy, Carbon Leakage, Directed Technical Change, Interna-
tional Trade.
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Stationarity of Global Per Capita Carbon Dioxide Emissions:
Implications for Global Warming Scenarios

Annual global CO, emission forecasts at 2100 span 10 to 40 billion tonnes. Modeling work over the past
decade has not narrowed this range nor provided much guidance about probabilities. We examine the
time-series properties of historical per capita CO, emissions and conclude that per capita global
emissions are stationary without trend, and have a constant mean of 1.14 tonnes per person with

standard deviation of 0.02. With estimates of 21 century peak population levels in the 8-10 billion
range, this implies that most emissions scenarios currently used for global warming forecasts are
unrealistically high.
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Factor Market Uncertainty and Backstop Technology Adoption

Matti Liski and Pauli Murto’

Extended abstract

While economic activity in developed economiesisfar less dependent on energy commodity
markets than during the first oil price shock in 1973, the dependency is till at the forefront of
public concern due to the risk of macroeconomic disruption from factor price shocks and security of
supply for the slowly changing demand infrastructure. One reason for the persistence of concernsis
the increased volatility of some key factor prices -- average year-to-year fluctuation of the price for
oil was within 1% of the price level during the years 1949-1970, whereas this number jumped to
30% from 1970 to date. It is thus a stylized fact that economic activity has shifted towards
technologies that are less intensive in energy factors and that the shift has been accompanied by
higher and more volatile prices. It is also part of the public concern that the market driven
technology transition is too slow and must be subsidized, which iswell reflected in the energy-
policy portfolio both in the U.S. and E.U.

This paper has the bare-bones target of explaining the implications of economic theory for the
market driven adoption of technologies that reduce the dependence on volatile factors. The hopeis
that we can clarify the elementary properties of the socially efficient technology transition and
thereby discipline the discussion on the market failures in investments changing the energy supply
and demand infrastructure.

Nordhaus (1973) introduced the very useful concept of backstop technology and analyzed the
timing of adoption of such technologiesin markets for factors that are finite in supply, afeature of
most energy commodities. Following his reasoning, it is usual to think that the backstop technology
adoption depends on the overall factor supply that is exhausted before it is profitable for the new
technology to enter. While scarcity rents may ultimately become important, their presenceisaless
accepted stylized fact characterizing factor markets than price volatility. Y et, factor price volatility
has no role in the existing elaborations of the backstop technology adoption. This seems potentially
a serious omission since the volatility clearly affects the profitability of production using the
volatile factor while the backstop technology, by definition, is free from factor market volatility.
This asymmetry with which uncertainty enters together with the fact that the decisions to reduce the
dependence on the factor market are irreversible decisions suggests that the transition to backstop
technologies may not be well understood without the factor market uncertainty.

To analyze the backstop technology transition under uncertainty we develop an equilibrium
model where output market can be served by two types of capacities owned by competitive agents.
The existing (old) capacity uses a factor whose price is determined in the factor market subject to
supply shocks. Old capacity owners can shut down plants (adjust utilization) when factor market
conditions are unfavourable or close them entirely (irreversible scrapping). The new capacity does
not use the factor but requires a costly and irreversible upfront investment. The new capacity

" Presenting author: Pauli Murto, Department of Economics, Helsinki School of Economics, P.O.
Box 1210, 00101 Helsinki, Finland. Tel: +358-0-43138384, fax: +358-43138738
http://hkkk.fi/~murto  pauli.murto@hkkKk.fi

(Address at the time of the conference: MIT, Dept. of Economics, 77 Massachusetts Ave,
Cambridge, MA 02139, USA)



investments are made under uncertainty because the future output price depends on the uncertain
factor market determining the competitiveness of the old capacity. This formalization captures the
fact that factor market demand is derived demand coming from the long-lived old capacity with
which the new technology must compete.

We thus model the equilibrium exit of old technology and entry of new technology without
forcing the replacement ratio to one, implying that the aggregate capacity can change along the
equilibrium path. We find that, under plausible conditions, as the backstop entersit first replaces
less than one unit of the old technology and then later more than one unit, meaning that the
transition is characterized by temporarily increasing total capacity. Along the equilibrium transition,
production becomes less and less factor intensive and yet the potential for output price dispersion
increases during the early stages of the technology transition; ultimately the output price volatility
disappears, as the new technology becomes dominant.

The analysis suggests that three observations are important in understanding the backstop
technology transition. The first is the fact that old capacity firms can adjust utilization and, using
standard real-options arguments, it is clear that individual plants are willing to accept a period of
idleness, in anticipation of potentially improving factor market conditions, before shutting down
permanently. Therefore, the new technology units enter a more competitive environment than they
would if irreversible scrapping were the only way to respond to factor market conditions. The
option to adjust utilization prolongs the transition and leads to a replacement ratio between the
capacities that changes along the equilibrium path. When the total capacity isincreasing and later
decreasing in equilibrium, the very first entrants enter the most competitive environment in that the
factor market is still relatively favorable to the old capacity units; the first entrants do not induce
much exit since it is still profitable to wait and see by choosing a period of idleness.

The second important determinant of the transition is the slope of the factor market supply curve
or, aternatively put, the heterogeneity of the factor dependent units, ensuring that the backstop
technology enters gradually so that both technologies co-exists potentially along periods of time.
Since the exiting firm is always the marginal producer, there must be more efficient producers not
yet willing to leave the industry at the current factor market conditions, aslong as the firms are
heterogeneous. Only when the factor supply curve is horizontal, or factor dependent units
homogenous, is the technology adoption ajump like event. We therefore suggest that the elasticity
of the factor supply is a potential measure of adjustment speed.

The third determinant is the volatility of the factor market. Using again standard real-options
reasoning it is clear that increasing the price volatility of the factor makes the old capacity units
more willing to follow the wait-and-see policy, delaying the aggregate exit and, thereby, also the
adoption of new units. What is less obviousisthat the volatility determines the qualitative nature of
the technology transition. When voldatility is absent, the new technology units replace old units one-
to-one, so that the aggregate capacity does not change. In the presence of small volatility, the new
technology units replace old ones rapidly leading to declining aggregate capacity. A sufficient
increase in volatility, under plausible conditions, leads to temporarily increasing overall capacity
and to agreater price dispersion at the output market.
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Abstract

The determination of an optimal environmental policy when the regulator seeks to
induce environmental innovation has been considered by different authors in the last
decade. Modeling work in this area has mostly been narrowly concentrated on a
homogeneous product duopoly with only emission intensity reducing R&D spillover.

In this paper, I answered the question of what the emission minimizing and social
welfare maximizing environmental policy should be when R&D is organized either
competitively or cooperatively in a heterogeneous product oligopoly. I introduced a direct
environmental R&D spillover on unit production cost in addition to spillovers in
environmental emission intensity reducing R&D. My assumption of a direct unit cost-
reducing effect of environmental R&D shows that even without an emission tax or R&D
subsidy, firms will be willing to invest in an emission per unit of output reducing R&D if
the technology will also have a direct unit cost-reducing effect.

This paper contributes to the literature in that it determines the optimal
environmental policy under two different R&D arrangements in a heterogeneous product
oligopoly. Preliminary results showed that a firm prefers an R&D subsidy while an
emission tax maximizes social welfare tax under both R&D arrangements. In addition, I
also showed that the emission tax under cooperative R&D should be lower than the
emission tax under competitive R&D, with both emission taxes being less than marginal
social damages.

Before finalizing this paper, I plan to incorporate additional findings to
complement the preliminary results.
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Abstract

The purpose of this paper is to study the formation of environmental
research joint ventures in an international framework when countries imple-
ment differentiated tax policies. We consider a setting with n identical firms
located in two different juridictions and producing a polluting homogeneous
good. We assume that firms belonging to different juridictions are sub-
jected to different tax rates on their polluting emissions. As a result, firms
belonging to the juridiction that implements the stricter environmental pol-
icy suffer a cost-disadvantage. We assume that firms have no technology
available for abating pollution. However, they can make a more effective
use of their technology and reduce their emissions through collaboration
and information exchange. Therefore, firms form collaboration links prior to
market competition in order to decrease their emission rate. We show that
when firms compete a la Cournot and the tax differential is small enough the
complete network is the only stable collaboration network. This is consistent
with Goyal and Joshi (2003) which consider the case of a single country with
a zero tax rate and symmetric firms with constant marginal cost. However,
when the tax differential is large enough the only stable graph is a segmen-
tation of collaboration networks.

*Corresponding author. GERAD, Ecole des hautes études commerciales, 3000 chemin
de la Cote-Sainte-Catherine, Montreal (Québec) Canada H3T 2A7. (514) 340-6053 #6039



Efficient Labelling Policies for Credence Goods:

Who Should Pay?
by

Soham Baksi' and Pinaki Bose”

Abstract

We analyse the optimality of information revelation of hidden attributes of “credence
goods” via alternative labelling procedures. When consumers are heterogeneous in their
willingness to pay for the hidden attribute, producers can either self-label their products,
or have them certified by a third party. The government can impose mandatory self or
third-party labelling requirements on either the “green” or the “brown” producers. Our
baseline model develops a condition that links the optimal imposition of third-party
labelling on the relative market share of each type of the good under complete
information. We extend our analysis to incorporate asymmetric information and cheating
by the producers, and also compare the social efficiencies of self and third-party labelling
schemes. With corrupt producers, the government needs to supplement the labelling
policy with costly monitoring activities. We find that mandatory self-labelling schemes,
accompanied by random monitoring of the green firms, generally dominates mandatory
third-party labelling, unless the regulatory costs are so high that the “market share effect”
greatly exceeds the “incentive-to-cheat effect” and the government has to monitor many
more firms under self-labelling.

JEL Classification: Q58, L15, D82

Keywords: Credence goods; Eco-labelling; Self-labelling; Third-party labelling;
Cheating; Monitoring
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Abstract. The present paper examines the use of information provision when
products generate damages to the consumers as well as an environmental externality.
We show that information provision dominates taxation if information can be
provided at low marginal cost. A policy regime that combines information provision
and taxation leads to higher welfare because a uniform tax alone levies a heavier than
the optimal burden on the informed consumers and allows the uninformed consumer
to partially free ride on the informed consumers voluntary actions. The combination
of policies regime reduces this problem, allocating the effort of reducing the
consumption of the environmentally damaging good more efficiently among
consumers.

Corresponding author: Eftichios Sophocles Sartzetakis, Department of Accounting
and Finance, University of Macedonia, 156 Egnatia Str., 54006 Thessaloniki, Greece.
Email: esartz@uom.gr.



On environmental policy and permitting
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Abstract

The literature on environmental policy under adverse selection usually as-
sumes that firms’ revenues vary monotonically with a private information pa-
rameter. However, it is easy to demonstrate using standard production setups
that regularity is not the rule. We show that policy requirements are very sensi-
tive to this assumption. In particular, the optimal instrument resembles more an
“adaptable” pollution standard than the economic instrument of an environmen-
tal tax. We also show that permitting, which results in some firms over-investing
in pollution-control equipment, does not serve the objective of improving the
environment but rather allows the agency to increase the revenues of the policy
and/or to diminish its enforcement cost.

Key-words: Environmental Taxation, Law Enforcement, Technological Standard,
Adverse Selection.
JEL Classification: D62, D82, H21, H26, H32.
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Racing for Water
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Abstract

Dynamic programming is used to model an imperfectly competitive
land development industry facing a water availability constraint. It is
shown that with prior appropriation style water rights, development oc-
curs more rapidly than it would with secure, private water rights. It is
also shown that if there is a risk that the supply of future licenses will be
reduced, ’racing’ incentives are increased. In contrast, if a market for wa-
ter rights exists, and future license reductions must be arranged through
this market, the racing incentive is reversed. An undeveloped water li-
cense now contains an option to sell it back to the governing authority,
the value of which is lost if the license is used to accompany development

of a unit of land.

1 Introduction

Many feel that the supply of fresh water is one of the main resource issues that
the world is facing [Rosegrant, 1997, Postel, 1999, de Villiers, 2000]. Water

scarcity has been an important factor in the history of human settlement of
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