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1. Introduction

In this paper we provide a microeconomic rationale for the
existence of ‘no-regret pollution abatement options’ at the
firm level, that is, less pollution with higher profits.

Many studies provide empirical evidence for such options, but
most of them at country or sectoral levels, rarely at the firm level.
The potential of no-regret opportunities to reduce greenhouse
gas emissions, for example, has been highlighted by the

Intergovernmental Panel on Climate Change: “Half of the
potential reductions may be achieved by 2020 with direct benefits
(energy saving) exceeding direct costs (net capital, operating and
maintenance costs).” (IPCC, 2001, p. 40). More recently, a set of in-
depth analyses of greenhouse gases abatement costs have been
performed on behalf of the World Bank in several developing and
transition countries. Carried out on a common bottom-up
methodological framework, these studies identified no-regret
options in most countries." Another example is a study
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undertaken by the German Fraunhoer Institute for the Belgian
Federal Government: it established that Belgium could meet its
Kyoto commitment (i.e. a 7.5% abatement by 2010 compared to
the 1990’s level) by negative or zero cost measures. A compre-
hensive empirical analysis at the firm level is provided by
Isaksson (2005) with a plant-level data set comprising 162
abatement measures for nitrogen oxide emissions. It shows
that “extensive emission reductions have been possible at very
low or even zero or negative costs” (Isaksson, 2005, p. 118),
although only one of the 162 measures reported costs-savings
larger enough to outweigh the costs.

The fact that most economists feel uncomfortable with the
very existence of no-regret options cannot be overlooked, for it
seems to conflict with the assumption of rational behavior.
Standard microeconomic theory fails to explain a so-called
free lunch. The famous economists’ metaphor cited by Porter
and van der Linde (1995) is that $10 bills will never be found on
the ground because someone would already have picked them
up. As stressed out by Palmer et al. (1995) in the same journal,
the point is neither to claim that firms are “ever-vigilantly
perched on their efficiency frontier” (p. 120), nor to generalize
the idea of free lunch on the simple basis of a few empirical
examples.

When looking for empirical evidence for no-regret options
the debate rapidly encounters methodological issues. How do
engineers calculate abatement costs? Is it consistent with
economic concepts? Answering the first question goes beyond
the scope of this paper (although, the World Bank project
discussed above constitutes a good example of transparent
and publicly available methodology). Stoft (1995) is probably
the only author who has tried to tackle the second question by
developing a framework to reconciliate the economists’
concept of production function with marginal abatement
cost curves as constructed by engineers. However, Stoft
assumed without justification that the firm was below its
production frontier, thus introducing ad hoc no-regret abate-
ment options at the firm level.

Two main strands of economic literature are related to this
issue. The first one quantifies the so-called X-inefficiencies
and follows Farrell’s (1957) definition of technical efficiency.
These studies extract information from large bodies of data at
the firm level to determine the best production frontier and
calculate the distance between each firm and this frontier.
Some papers consider the joint production of good and bad
outputs (see Fare et al., 1989 for example). An example of an
application of this approach to investigate the Porter hypoth-
esis is provided by Boyd and McClelland (1999). These studies
can use either parametric or non-parametric methods. They
calculate but they do not explain. The second strand of
literature focuses on the barriers to energy efficiency. The
authors have identified a number of reasons why the firm may
seem inefficient, while being fully rational but facing some
hidden costs, that is, costs which are neglected in standard
static and deterministic analyzes. Such costs are related to, for
example, uncertainty over future energy prices, technological
lock-in effects, and uncertainty over the characteristics of
equipment goods. A literature survey in the energy field can be
found in Sorrel et al. (2004). However useful these analyses
may be, they do not constitute a general rational for the
possible existence of no-regret options at the firm level.

Our paper provides, within a standard static microeco-
nomic framework, a rationale for no-regret options to exist,
even though these options are likely to appear only in very
specific contexts or in some firms. The issue is to understand
the context in which these options may appear.

Our cornerstone is that the environment operates as a
hidden-and, thus, neglected—productive factor within the
production process, along with the usual production factors,
capital and labor. By neglecting this productive factor, the firm
may bear an opportunity cost. In other words, by considering
how the environment interacts with the other production
factors within its processes, the firm may be able to improve
its global productivity. Taking pollution into account within
the whole optimization process can be seen as a way of
enlarging the production set of the firm, which may leave
room for productive improvements. The fact that the envir-
onmental dimension cannot be separate from the economic
one within the firm is clearly expressed by the U.S. Environ-
mental Agency when it defines Environmental Management
System as “a set of processes and practices that enable an
organization to reduce its environmental impacts and
increase its operating efficiency”.? In the context of informa-
tion programs for technology adoption for energy efficiency,
Anderson and Newell (2004) give empirical evidence of this
kind of effect and provide the following rationale: “by
expanding the perceived range of investment opportunities
available to firms, information programs may lead to the
adoption of profitable but previously unimplemented tech-
nologies” (Anderson and Newell (2004), page 29). The same
argument applies to our context. We show how environmen-
tal management sheds light on the productive contribution of
the environment in the firm, and why this may lead to higher
profits. Like Anderson and Newell we emphasize the words
may lead, because even though such options do exist at the
firm level, this does not mean that the firm will necessarily be
able to benefit from them. Using our theoretical framework we
provide a graphical illustration (in the spirit of Stoft, 1995). We
also provide empirical evidence with an econometric applica-
tion to the glass industry in Wallonia (Belgium).

The objective of our paper is not to provide a rationale for
the Porter hypothesis, i.e. the hypothesis that tightening
environmental standards may increase firms’ profits. Instead,
we show that pollution abatement is always costly but that
implementing internal environmental management may lead
to increases in factors’ productivity. When comparing situa-
tions with and without environmental management, a firm
may gain from going green, which is called a no-regret option.
The debate on no-regret options is wider than the debate on
the Porter hypothesis: it represents one possible explanation of
the hypothesis, but it also has a wider scope. It is clear that the
possibility of such options has major implications for the
debate on environmental regulation, competitiveness and
growth (see e.g. Barbera and McConnel (1990), Jaffe et al.
(1995) and the survey of Ambec and Barla’s (2005) survey). This
is something that will be discussed further below.

2 See: www.epa.gov/EMS/.
3 A vast literature has been devoted to the Porter hypothesis
(see Ambec and Barla (2005) or Wagner (2004)).
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The remainder of the article is organized as follows. Section 2
analyzes the effects of environmental management in firms.
The existence of an opportunity cost related to the fact that
pollution constitutes a productive factor for the firm is proved.
Then, Section 3 defines no-regret pollution abatement options
properly. The econometric application is provided in Section 4.
The link between no-regret options and the Porter hypothesis
is discussed in Section 5. Section 6 concludes.

2. The effects of environmental management

Let us consider a profit-maximizing firm. This firm pays no
attention to the pollution caused by its productive activity for
two reasons. First, in the absence of public environmental
regulation polluting is free of charge. Why should the firm
bother about its pollutant effluents since they can be disposed
of free of charge? Second, pollution causes damages that are
external to the firm. We call this situation laissez-faire. Until
recently, laissez-faire was common for many pollutants for
which even a reporting was not mandatory.* It still prevails
today for some pollutants, some activity sectors and some
firms (e.g. carbon dioxide emissions in sectors such as
transportation, dwellings and market services are largely
unregulated.).

We will analyze what happens when firms take the
environment into account. There are many motives for this,
for example societal pressures, concerns for corporate social
responsibility, and the threat of public environmental regula-
tion. We assume that the firm implements an Environmental
Management System and hires an environmental manager.
This situation is one than many firms face today, as green
awareness becomes widespread. In contrast to the laissez-faire
situation, the firm is now eager to monitor its emission level
and to clearly understand its potential ability to curb these
emissions. Firm’s ignorance of the environmental impact of
their activities must not be underestimated, but nor must
their current desire to increase their awareness. Several large
international consultancy agencies now offer their services to
help firms assess their pollution level and scrutinize their
abatement opportunities.

This is the key step we are interested in. What happens at
the firm level when the firm moves from ignorance to
awareness about the role of the environment in its production
process? To be more precise, we are interested in the
productive implications of that discover. To that end, we
make use of a standard microeconomic setting.

2.1. Production technology and pollution

Let us assume perfect competition on input and output
markets. The firm produces an homogeneous good taken as
numeraire with an increasing, concave and homogeneous of
degree one production function F(X), where X is the vector of

4 In Europe, it is only recently that comprehensive pollutant
monitoring procedures have been generalized. For example, the
first reporting year for the European Pollutant Emission Register
(EPER) is 2001 (see: http://eper.ec.europa.eu).

N production factors, X={X;,...,Xy}. Under laissez-faire the
output level is Y. This activity results in the emission of a
pollutant in quantity P=¢Y (¢>0), pollutant which is
neglected by the firm. Let us assume that this pollution
output ratio ¢ can be considered from a technological
viewpoint as an increasing continuous function ¢(z) of a
technological index z,

o(z) = % (1)

In the literature ¢(z) is also referred to as the firm’s
emission-intensity. Without loss of generality we assume
that the function ¢(.) is defined and inversible on 0. The
cost of pollution abatement is expressed in terms of output
losses by choosing the index z applied to the output level
(Stokey, 1998). The abatement cost is given by (1-z)F(X) and
defined in [0,F(X)], i.e z € [0,1] and the output net of
abatement costs is given by,

Y = zF(X) (2)
Thus, for a given z, pollution level is defined by
P = ¢(2)zF(X) = y(2)F(X) 3)

where the function y(z) is defined and inversible on [ * .

The modeling a la Stokey (1998) allows us to easily compare
the two situations, with and without environmental manage-
ment. Eliminating z between (1) and (2) and using the function
y(z) allows us to define a (N+1)-factor production function @,
homogeneous of degree one, in which pollution appears as an
input for production,

B(X,P)=y " <%>F(X) (4)

Thus, the production function changes depending on
whether environmental management is operative (z < 1) or
not (z=1). The overall production function is given by Y=G
(X, P)=min{F(X),®(X, P)}. As a min-function, G(X, P) is not
differentiable at the point where the two terms F(.) and &(.,.)
are equal, i.e. for z=1.

2.2.  The unexpected effects of environmental management

Let us now turn to the firm'’s optimal behavior under the two
situations. Under laissez-faire, output level is given by the N-
factor production function Y=F(X). Because of perfect compe-
tition the vector of input prices p={ps,...,pn} is given and the
firm’s programme writes

maxr = F(X) - pX ()
leading to N first-order conditions of the form Fx (X)=p;, Vi € N.
The pollution level is given by P=oF(X).

Under environmental management the firm is willing to
reach an emission target P. This target may be set up internally
(by the firm itself) or externally (by the regulator, shareholders,
stakeholders...). It is natural to assume that the pollution target
must not outreach the laissez-faire pollution level, but it could
also be equal to that level. Formally, this boils down to assume
that 0<P<P. To tackle this target the firm hires an
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environmental manager whose mission is twofold.” First, she/
he has to report the actual emission level, i.e. the one under the
laissez-faire. Second, she/he has to identify the technological
opportunities that may allow the firm to reach the pollution
target. These technological opportunities are represented by the
function ¢(z)=¢(z)z of the technological index z. The idea that
firm’s emission level P must not exceed the target Pis formally
expressed by the constraint P<P. Using (3) this constraint can be
re-written as ¢(z)zF(x)<P. Hence, under environmental manage-
ment the problem of the firm now writes as follows,

{ maxx ;7 = ZF(X) - pX

s.t. ¢(z)zF(X)<P ()

We denote by u the Lagrangian multiplier associated to the
constraint and, by using the function y(z),° the Lagrangian writes

£ = 2F(X) - pX + u(P - y(2)F(X)) 7)

The value of X and z solutions of this problem are solutions
of the following first-order conditions,

(z - jp(2))Fy, (X) = py, VieN 8)
1- wp/(2)<0,(= 0 if z<1) 9)
1(P - Y(2)F(X)) =0 (10)

By fulfilling her job the environmental manager reveals
that pollution operates as a hidden factor inside the firm’s
productive process, for it influences the productivity of all the
production factors. This influence is identified as the multi-
plicative term z—uy(z) in the first-order conditions. Because of
this term, the marginal productivity of the production factors
differs from their price, which is given to the firm.

The function z-uy(z) is concave and its derivative is
positive at z=0 (Jouvet, Michel and Rotillon, 2005). Thus, the
contribution of pollution as a productive factor is embodied
through all the other production factors’ contribution. In the
case where the emission target coincides with the emission
level under laissez-faire, i.e. P=P, there exists a range [0,i] of
alues of u compatible with this pollution target. As long as
O<u<f, z=1 and all factors’ levels remain the same as under
laissez-faire, X.

Furthermore, by considering relation (9) it appears that the
highest value of 4 compatible with P=P=P reads as follows,

- 1
=0 1y

Knowing the value of 4 and using Eq. (8) the maximal
impact of the environmental factor on the marginal produc-
tivity of input X; (Vi e N) is given by (1-fij(1)).

Following Worcester’s terminology (Worcester, 1969) we
can disentangle this contribution as the combination of the

® In our analysis we neglect the hiring and wage costs of the
environmental manager, thus considering these costs as negli-
gible in comparison with the firm’s total production cost.
Considering a positive cost would not change the outcome of
the analysis.

¢ We thank a reviewer for having pointed out the right
interpretation of function ¥ (z).

two parameters identified above, namely a technological rent,
(1), and a pecuniary rent, u. Thus, discovering the productive
contribution of the environment opens the door to a revalua-
tion of the productive contribution of all production factors X;.
This productive contribution is valued (at most) by the
multiplicative term 1-/uj(1). Since the actual marginal pro-
ductivity of the production factors is lower than their cost,
there exists an opportunity cost associated with the fact that
the environment was neglected by the firm. Consequently, the
implementation of the Environmental Management System
may lead to a profitincrease in the firm. This is summarized in
the following proposition.

Proposition 1. By implementing an Environmental Management
System a firm may experience a profit increase. The upper-bound profit
increase is )=jup(1)F(X).

At this stage of the paper it is important to stress that the
issue is not about emission reduction. What makes the profit
increases is the re-optimization of the productive combination
of all factors after having discovered the productive contribu-
tion of the environment. By implementing an Environmental
Management System the firm is susceptible to increase its
profit level compared to laissez-faire. This profit increase is
maximal when pollution is unabated, for pollution abatement
always entails a cost to the firm.

3. No-regret pollution abatement options

What may happen if the firm intended to curb its pollution
level below laissez-faire? The issue now consists in comparing
the potential profit increase yielded by the Environmental
Management System to the cost associated with pollution
abatement. In that purpose, let us define the genuine abatement
cost, A(P): it is given by the difference between the potential
benefit raised by the environmental management () and the
abatement cost, which is formally written as (1-2z)F(X), for all z
€ (0,1). By combining these expressions the genuine abatement
cost is written as,

A(P) = (1- 2)F(X)-Q& (1— z —Z%)P(X),vpé (12)

By definition, z = Yt %) Thus, there exists a unique P<P
such that A(P)=0. It is given by z =1 —"%; This leads to the
following proposition, which proves the existence of no-regret
pollution abatement options.

Proposition 2. When proposition 1 holds, then, in comparison with
laissez-faire, a pollution abatement rate up to Z = 1—% is

compatible with higher profits.

For small pollution abatement levels the genuine abate-
ment cost A(P) is negative because the benefits raised by the
environmental management exceed the abatement cost. This
holds up to z. In this case the firm reduces its pollution level
but its profit is still higher than under laissez-faire, a typical no-
regret option. Yet, since the abatement cost is strictly
increasing with pollution abatement, and since the potential
benefit ( is strictly smaller than the total profit, there
necessarily exists a unique pollution level 0<P<P (and a
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Marginal
Profit

(1)

Fig. 1-The maximal potential benefit.

unique abatement rate 0 < z<1) such that the two arguments
of the A function coincide. At that point the firm is indifferent
between laissez-faire (with a pollution level P=P) and the
situation with environmental management (with a pollution
level P=P<P). More stringent pollution abatement rates would
yield a positive global cost to the firm.

As already stressed, the firm always bears a cost when
pollution is abated. So the firm will always prefer not to abate
pollution in the absence of binding public pollution regulation.
But the very existence of the higher profits due to the
environmental management makes pollution abatement
less harmful. Up to the abatement rate z, the firm is better-off.

A graphical illustration is given in Fig. 1. The x-axis
represents the emission level while the y-axis represents the
marginal profit of the firm (for the sake of simplicity, linear
functions are considered).” In the laissez-faire, the pollution
level is (P) and the firm’s profit is given by the area OAP. After
having implemented the Environmental Management System
the firm re-evaluates the marginal productivity of its produc-
tion factors and the monetary value of the maximal potential
benefit for this firm without changing emissions level is given
by the area ABP. The vertical jump at P=P reflects that a
discontinuity occurs and the size of this jump is given by fy(1).

The building of the genuine abatement cost curve stems
from the previous Figure. In Fig. 2 pollution abatement is
indicated on the x-axis as AP=|P-P| and the abatement cost,
A([P-P|), is shown on the y-axis. Because of the existence of
no-regret options the abatement curve starts for negative
values. Then, if the firm reduces its pollution level that cost
increases, thus reducing the benefits raised by the Environ-
mental Management System. The abatement threshold P is
such that the genuine cost is nil. At that pollution level the
firm is indifferent between laissez-faire and environmental
management with pollution abatement.

Before proceeding further, the following example gives an
explicit expression of that potential profit increase in the case
of a Cobb-Douglas production function.

7 This graphical illustration is widely used in the literature. Its
rationale is fully explained in Bréchet and Jouvet (2008).

Example. The Cobb-Douglas case. The firm is price-taker and
output is taken as numeraire. Consider a Cobb-Douglas
production function Y=AK*L'™ (with 0<a<1 and the pollution
function P/Y=¢z" (with 0<z<1 and p>0). Under laissez-faire,
z=1 and the pollution level is P=¢Y (with ¢>0). The cost of
pollution abatement is (1-z)AK*L'™. Under environmental
management the pollution function becomes

P !

AKALL# =¥(2z)=¢ (13)

By substitution, the previous equations allow us to define the
technological index z as a function of pollution, capital and labor,

1
2= (P )77 (14)
PAKLI-*

and we get a three-factor production function, homogeneous of
degree one of capital, labor and pollution,

P\T57 & -ap
®(K,L,P) = (5) AT KT LTS T (15)

The highest value of u compatible with z=1reads u=1/(p(1+p)).
As long as 0<u<g z=1 and both capital and labor levels remain
unchanged with respect to the laissez-faire. While considering an
emission target Psuch that 0<P<P, the firm’s profit at the optimum

is given by «'(P) =O(K',L"P)~wL'~RK with L = 4= ?CLF) ong
K'=% 5 2(k R’L 2), Hence, the profit is positive and given by

“(P) = iqﬁ(K* U 1‘3) (16)
SRR T TR G

This profit function is increasing in P. Thus, reducing
pollution is costly. It can easily be checked that limp — b (P) = (2
this gives the maximal profit increase in comparison with the
laissez-faire when emission level remains unchanged. The

abatement rate at which the genuine abatement cost is zero is
s /}
7=

4. An econometric application

In this section we apply our theoretical model to the glass
industry in Wallonia (Belgium) by carrying out an econometric

Abatement
Cost

(1)

Fig. 2-The no-regret case.
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estimation. The dataset was established by ECONOTEC on
behalf of the regional administration in charge of the
environmental policy.? ECONOTEC provided us with a set of
technological abatement measures for carbon dioxide emis-
sions. On the basis on energy audits undertaken at the firms’
level they identified (i) a set of technological options and,
associated to each option, (ii) the fixed cost (expertise and
investment cost) and (iii) the operational costs (labor costs,
fuel costs and maintenance costs). For each measure the
benefit in terms of carbon emission reduction is also
calculated. These measures are then extrapolated at the
branch level to have an idea of their global impact in terms
of greenhouse emission abatement and private costs. Because
long-lasting investments are sometimes involved, all the
variables are calculated over a decade and then annualized.
All monetary variables (fixed and operational costs) are
expressed in 2010 units. Then, all the measures are ranked
in increasing order of marginal cost. All in all, 32 abatement
measures are available, of which four at a negative cost.

It is important to stress that these are actual data coming
from energy audits carried out at the firm level. The data do
not come from engineering forecasts. They represent a snap-
shot of the technological opportunities available for emission
abatement in that industry today.

By using the Cobb-Douglas specification presented in
Section 3, the cost of pollution abatement is given by

1

o1 + B B (1-a)p

(1-2z)F(K,L) = AKLY* _(B>1 P AT T (17)
¢

and the marginal abatement cost writes

1 o b B b (-
MAC= - — T+ P T+ AT+ KT+ FLT+ 18
1+ 57 (18)
The marginal abatement cost curve to be estimated rises
from Eq. (18),

In(-MAC) = 1nf — 6lngp + (1 - 0)InA (19)
—(1-0)InP + (1 - 0)[odnK + (1 - o)InL]

with 6-1/(1+p). Among the 32 measures identified by the
energy audits in the glass industry, 4 have a negative cost. For
that reason, a constant T is introduced in the left-hand side of
the equation to be estimated to avoid a negative argument in
the log function. Considering that 0, ¢ and A are parameters
we can define the two following constants &, =1nf-60lnp +(1-0)
InA and &;=(1-0). Finally, the equation to be estimated writes

In(-MAC + T) = & = &InP + & [olnK + (1 - o)InL] + ¢ (20)

where ¢ is the error term. Eq. (20) is estimated by OLS. All the
coefficients are statistically significant and have the expected
sign: £,=0.703 (t-stat: 64.3), £,=3.956 (t-stat: 155.0) and o=0.301
(t-stat: 13.3). This result provides empirical evidence for two
results. First, no-regret abatement options as represented by
MAC curves built by the engineers are compatible with a
standard well-behaved three-factor production function (a
Cobb-Douglas function in this example). Second, this estima-

8 ECONOTEC is a consultancy agency specialized in energy
audits and technico-economic evaluations in the field of energy
and the environment (www.econotec.be).

tion evaluates the current potential for no-regret carbon dioxide
abatement options in the glass industry in Wallonia. Knowing
that &, =(1-6) we get that 0=0.297 and f=2.367. So the value of
can also be computed. Considering the current emission and
output levels in the glass industry in Wallonia in 2003, we
calculate that the maximal profit increase () associated with
pollution abatement at negative costs amounts to 29% of the
output value. We can also compute the value of z=0.77. This
means that firms may experience a profit increase if the
pollution abatement rate does not exceed —23%.

5. No-regret options and the Porter hypothesis

In the debate about the relationship between environmental
regulation and competitiveness, Porter and van der Linde
(1995) introduced a new perspective by suggesting that both
could be enhanced. This is now called the Porter hypothesis, and
a vast literature is devoted to it. For recent surveys of the
literature, see Barbera and McConnel (1990), Jaffe et al. (1995),
Ambec and Barla (2005) and Wagner (2004).

By suggesting a win-win situation in the sense in which
environmental regulation could improve both the quality of the
environment and the firm’s competitiveness, the Porter
hypothesis rapidly came to the front of policy debates. However,
it was strongly criticized by economists driven by the idea that if
such opportunities existed, firms would not have to be triggered
by an extra cost.

Many strands of economic theory have tried to justify the
Porter hypothesis, with varying degree of success. In a dynamic
context, Xepapadeas and de Zeeuw (1999) developed a model in
which the downsizing and modernization of firms subject to
environmental policy increases the average productivity and
has positive effects on the marginal decrease in profits and
environmental damage. Feichtinger et al. (2005) allowed for
nonlinearities and generalized Xepapadeas and de Zeeuw’s
(1999) results. They determined scenarios in which their results
do not apply, in particular when the acquisition cost of
investment decreases with the age of the capital stock. They
showed that, in the presence of learning, implementing a
stricter environmental policy with the aim of reaching a certain
target of emissions reduction has a strongly negative effect on
industry profits. This implies quite the opposite of the Porter
hypothesis. Mohr (2002) derived results consistent with Porter’s
hypothesis by employing a general equilibrium framework with
a large number of agents, external economies of scale in
production, and discrete changes in technology. He showed
that endogenous technical change makes Porter’s hypothesis
feasible, but also that a policy that produces results consistent
with Porter’s hypothesis is not necessarily optimal. Ambec and
Barla (2002) showed that, by reducing agency costs, an environ-
mental regulation may enhance pollution-reducing innovation
while at the same time increasing firm’s private benefits.

It must be clear that our paper does not provide a rationale
for the Porter hypothesis as such. What we have shown is that
pollution abatement is always costly for the firm. The
potential benefit for pollution management does not result
from any external regulation but from the implementation of
an in-house Environmental Management System which
reveals potential increases in factor productivity. By
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comparing situations with and without environmental man-
agement, the firm may gain from going green (the so-called
no-regret option) up to some pollution abatement level. The
debate on no-regret options is thus wider than the debate on
the Porter hypothesis. It provides, for example, a rationale for
voluntary pollution abatement agreements.

6. Conclusion

In this paper we have provided a microeconomic rationale for
no-regret pollution abatement options at the firm level, ie.
pollution reductions at negative costs. By recognizing that the
environment is a production factor, we show how neglecting its
interactions with the other production factors in the production
process may constitute an opportunity cost for the firm. In other
words, enlarging the production set with this polluting factor
may lead to an increase in profits. Our basic argument may be
illustrated with a revisited version of the Porter and van der
Linde’s metaphor quoted at the beginning of this article: $10 bills
may well stay on the floor of the cellar if there is nobody to
switch on the light. Switching on the light is the environmental
manager’s job. Our econometric application confirms that
marginal abatement cost curves with no-regret options, as
built up by engineers, are fully compatible with a standard
production function, as used in economic theory. So, in contrast
to previous studies (essentially Porter and van der Linde (1995)
and Stoft (1995)), our paper provides a framework for analyzing
no-regret options which is both formal and general. Impor-
tantly, in our setting, pollution abatement always has a cost, but
this cost may be outweighed, to a certain extent, by the
improvement of firm’s global productivity when the Environ-
mental Management System is implemented.

One avenue for further research is to analyze the firm'’s
capacity to benefit from this opportunity cost. It may be that the
firm identifies no-regret measures but is unable to benefit from
them, because the firm’s ability to increase its profit depends on
the market structure and the firm’s capacity to exert some
market power. Hence, the existence and implementation of no-
regret options are not only a matter of technological choice but
also depend on adequate internal management, taking the
market structure into account. Another natural extension
concerns policy implications. These are threefold. First, there
should be a serious re-examination of the macroeconomic costs
of pollution abatement when net benefits can be expected in
some sectors or firms. Second, the existence of no-regret
measures certainly calls into question the relative efficiency of
policy instruments. In particular it may provide a rational for the
firms’ participation in voluntary pollution abatement pro-
grammes, which should be chosen so as to extract as much as
possible of this potential, whenever it exists.® Third, and finally,
the capture of this rent raises redistributive issues among firms.

Acknowledgments

Preliminary versions of this paper were presented at the
Environmental Meeting at CORE and at the EAERE-2005

9 An assessment of these programmes has been made by the
OECD: see OECD (2003).

Conference (Bremen). We are grateful to Jacques Dréze,
Stéphane Lambrecht and Henry Tulkens for comments on
preliminary versions. We thank Francis Altdorfer and Philippe
Constant (ECONOTEC) for useful early discussions and for the
data. This research is part of the CLIMNEG project funded by
the Belgian Science Policy (contract SD/CP/05A). We are
grateful to two anonymous reviewers and the editor for their
comments and suggestions.

REFERENCES

Anderson, S.T., Newell, R.G., 2004. Information programs for
technology adoption: the case of energy-efficiency audits.
Resource and Energy Economics 26, 27-50.

Ambec, S., Barla, Ph., 2002. A theoretical foundation of the Porter
hypothesis. Economics Letters 75 (3), 355-360.

Ambec, S., Barla, Ph., 2005. Can environmental regulation be good
for business? An assessment of the Porter hypothesis. Cahiers
de recherche GREEN 05-05, Laval University.

Barbera, A.J., McConnel, V.D., 1990. The impact of environmental
regulations on industry productivity: direct and indirect
effects. Journal of Environmental Economics and Management
18, 50-65.

Boyd, G., McClelland, J., 1999. The impact of environmental
constraints on productivity improvement in integrated paper
plants. Journal of Environmental Economics and Management
38 (2), 121-142.

Bréchet, Th., Jouvet, P.-A., 2008. Environmental innovation and the
cost of pollution abatement revisited. Ecological Economics 65
(2), 262-265.

Fare, R., Grosskopf, G., Lovell, K., Pasurka, C., 1989. Multilateral
productivity comparisons when some outputs are undesirable.
Review of Economics and Statistics 71 (1), 90-98.

Farrell, M.J., 1957. The measurement of productive efficiency.
Journal of the Royal Statistical Society 120, 253-281.

Feichtinger, G., Hartl, R.F., Kort, P.M., Veliov, V.M., 2005.
Environmental policy, the Porter hypothesis and the composition
of capital: effects of learning and technological progress. Journal
of Environmental Economics and Management 50 (2), 434-446.

IPCC, 2001. Climate Change—Mitigation. Cambridge University
Press.

Isaksson, L.H., 2005. Abatement costs in response to the Swedish
charge on nitrogen oxide emissions. Journal of Environmental
Economics and Management 50, 102-120.

Jaffe, A.B., Peterson, S.R., Portney, P.R., Stavins, R.N., 1995.
Environmental regulation and the competitiveness of U.S.
manufacturing: what does the evidence tell us? Journal of
Economic Literature XXXIII, 132-163.

Jouvet, P.-A., Michel, Ph., Rotillon, G., 2005. Optimal growth with
pollution: how to use pollution permits? Journal of Economic
Dynamics and Control 29 (9), 1597-16009.

Mohr, R.D., 2002. Technical change, external economies, and the
Porter hypothesis. Journal of Environmental Economics and
Management 43 (1), 158-168.

OECD, 2003. Voluntary Approaches for Environmental Policy—
Effectiveness, Efficiency and Usage in Policy Mixes. Organisation
for Economic Cooperation and Development, Paris.

Palmer, K., Oates, W.E., Portney, P.R., 1995. Tightening the
environmental standards: the benefit-cost or the no-cost
paradigm? Journal of Economic Perspectives 9 (4), 119-132.

Porter, M.E., van der Linde, C., 1995. Toward a new conception of
the environment-competitiveness relationship. Journal of
Economic Perspectives 9 (4), 97-118.

Sorrel, S., O, Malley, E., Schleich, J., Scott, S., 2004. The Economics
of Energy Efficiency. Edward Elgar.



ECOLOGICAL ECONOMICS 68 (2009) 1770-1777 1777

Stoft, S.E., 1995. The economics of Conserved-Energy ‘Supply’ Worcester, D.A., 1969. Pecuniary and technological externality,
curves. The Energy Journal 16 (4), 109-137. factor rents, and social costs. American Economic Review 59,
Stokey, N.L., 1998. Are there limits to growth? International 873-885.
Economic Review 39, 1-31. Xepapadeas, A., de Zeeuw, A., 1999. Environmental policy and
Wagner, M., 2004. The Porter hypothesis revisited: a literature competitiveness: the Porter hypothesis and the composition of
review of theoretical and empirical tests. Center for Sustainable capital. Journal of Environmental Economics and Management
Management. Universitat Luneburg (available at: http://ideas. 37 (2), 165-182.

repec.org/p/wpa/wuwppe/0407014.html).


http://ideas.repec.org/p/wpa/wuwppe/0407014.html
http://ideas.repec.org/p/wpa/wuwppe/0407014.html

130.

129.

128.

127.

126.
125.
124.

123.

122.

121.

120.

119.

118.

117.

116.

115.

114.

113.

112.

111.

110.

109.

108.

107.

Environmental Economics & Management Memoranda

Marc FLEURBAEY, Thibault GAJDOS and Stéphane ZUBER. Social rationality, separability, and equity under
uncertainty. (also CORE discussion paper 2010/37).

Stéphane ZUBER. Justifying social discounting: the rank-discounted utilitarian approach. (also CORE discussion
paper 2010/36).

Antoine BOMMIER and Stéphane ZUBER. The Pareto principle of optimal inequality. (also CORE discussion
paper 2009/9).

Thomas BAUDIN. A role for cultural transmission in fertility transitions. Macroeconomic Dynamics, 14, 2010, 454-
481.

Thomas BAUDIN. The optimal trade-off between quality and quantity with uncertain child survival. October 2010.
Thomas BAUDIN. Family Policies: What does the standard endogenous fertility model tell us? September 2010.

Philippe VAN PARIJS. Un "Sustainable New Deal" pour la Belgique. Forum annuel du Conseil fédéral pour le
développement durable, The Square, 16 novembre 2009.

Thierry BRECHET, Frangois GERARD, Henry TULKENS. Efficiency vs. stability of climate coalitions: a conceptual
and computational appraisal. The Energy Journal 32(1), 49-76, 2011.

Maria Eugenia SANIN, Skerdilajda ZANAJ. A note on clean technology adoption and its influence on tradable
emission permits prices. Environmental and Resource Economics, in press, 2010.

Thierry BRECHET, Julien THENIE, Thibaut ZEIMES, Stéphane ZUBER. The benefits of cooperation under
uncertainty: the case of climate change (also CORE discussion paper 2010/62).

Thierry BRECHET, Yuri YATSENKO, Natali HRITONENKO. Adaptation and mitigation in long-term climate
policies (also CORE discussion paper).

Marc GERMAIN, Alphonse MAGNUS, Henry TULKENS. Dynamic core-theoretic cooperation in a two-dimensional
international environmental model. Mathematical Social Sciences, 59(2), 208-226, 2010.

Thierry BRECHET, Pierre M. PICARD. The price of silence: markets for noise licenses and airports. International
Economic Review, 51(4), 1097-1125, 2010.

Thierry BRECHET, Pierre-André JOUVET, Gilles ROTILLON. Tradable pollution permits in dynamic general
equilibrium: can optimality and acceptability be reconciled? (also CORE discussion paper 2010/56).

Thierry BRECHET, Stéphane LAMBRECHT. Renewable resource and capital with a joy-of-giving resource
bequest motive. Resource and Energy Economics, in press, 2010.

Thierry BRECHET, Alain AYONG LE KAMA. Public environmental policies: some insights from economic theory.
International Economics 120(4), 5-10, 2009.

Thierry BRECHET, Johan EYCKMANS, Frangois GERARD, Philippe MARBAIX, Henry TULKENS, Jean-Pascal
van YPERSELE. The impact of the unilateral EU commitment on the stability of international climate agreements.
Climate Policy, 10, 148-166, 2010.

Thierry BRECHET, Sylvette LY. Technological greening, eco-efficiency and no-regret strategy. March 2010.

Thierry BRECHET, Fabien PRIEUR. Can education be good for both growth and the environment? (also CORE
discussion paper 2009/19).

Carlotta BALESTRA, Thierry BRECHET, Stéphane LAMBRECHT. Property rights and biological spillovers: when
Hardin meats Meade. February 2010 (also CORE DP 2010/ ?).

Thierry BRECHET, Tsvetomir TSACHEYV, Vladimir VELIOV. Markets for emission permits with free endowment : a
vintage capital analysis. February 2010 (also CORE DP 2010/ ?).

Thierry BRECHET, Fabien PRIEUR. Public investment in environmental infrastructures, growth, and the
environment. January 2010 (also CORE DP 2010/ ?).

Kirill BORISSQOV, Thierry BRECHET, Stéphane LAMBRECHT. Median voter environmental maintenance.
February 2010 (also CORE DP 2010/ ?).

Thierry BRECHET, Carmen CAMACHO, Vladimir VELIOV. Model predictive control, the economy, and the issue
of global warming. January 2010 (also CORE DP 2010/ ?).



106.

105.

104.

103.

102.

101.

100.

99.

98.

97.

96.

95.

94.

93.

92.

91.

90.

89.

88.

87.

86.

85.

84.

Thierry BRECHET, Tsvetomir TSACHEV and Viadimir M. VELIOV. Prices versus quantities in a vintage capital
model. In: Dynamic Systems, Economic Growth, and the Environment, Jesus Crespo Cuaresma, Tapio
Palokangas, Alexander Tarasyev (eds), Dynamic Modeling and Econometrics in Economics and Finance 12, 141-
159, 2010.

Thierry BRECHET, Pierre-André JOUVET. Why environmental management may yield no-regret pollution
abatement options. Ecological Economics, 68, 1770-1777, 2009.

Thierry BRECHET et Henry TULKENS. Mieux répartir les colts de la politique climatique. La vie des idées.fr,
20009.

Thierry BRECHET. Croissance économique, environnement et bien-étre. In : Alain Ayong Le Kama, Pour une
croissance verte ... et sociale, La lettre de 'AFSE, 74:9-13, 2009.

Henry TULKENS. Stabilité de I'accord et régles d'allocation initiale des droits d'émission. Commentaire sur le
Rapport de Jean Tirole "Politique climatique : une nouvelle architecture internationale", 9 octobre 2009.

Giorgia OGGIONI, Yves SMEERS. Evaluating the impact of average cost based contracts on the industrial sector
in the European emission trading scheme. CEJOR 17:181-217, 2009.

Raouf BOUCEKKINE, Marc GERMAIN. The burden sharing of polllution abattement costs in multi-regional open
economics. The B.E. Journal of Macroeconomics, 9 (1 Topics), 2009.

Rabah AMIR, Marc GERMAIN, Vincent VAN STEENBERGHE. On the impact of innovation on the marginal
abatement cost curve. Journal of Public Economic Theory, 10(6):985-1010, 2008.

Maria Eugenia SANIN, Skerdilajda ZANAJ. Clean technology adoption and its influence on tradeable emission
permit prices. April 2009 (also CORE DP 2009/29).

Jerzy A. FILAR, Jacek B. KRAWCZYK, Manju AGRAWAL. On production and abatement time scales in
sustainable development. Can we loose the sustainability screw ? April 2009 (also CORE DP 2009/28).

Giorgia OGGIONI, Yves SMEERS. Evaluating the impact of average cost based contracts on the industrial sector
in the European emission trading scheme. CEJOR (2009) 17: 181-217.

Marc GERMAIN, Henry TULKENS, Alphonse MAGNUS. Dynamic core-theoretic cooperation in a two-dimensional
international environmental model, April 2009 (also CORE DP 2009/21).

Henry TULKENS, Vincent VAN STEENBERGHE. "Mitigation, Adaptation, Suffering" : In search of the right mix in
the face of climate change, June 2009.

Luisito BERTINELLI, Eric STROBL. The environmental Kuznets curve semi-parametrically revisited. Economics
Letters, 88 (2005) 350-357.

Maria Eugenia SANIN, Francesco VIOLANTE. Understanding volatility dynamics in the EU-ETS market: lessons
from the future, March 2009 (also CORE DP 2009/24).

Thierry BRECHET, Henry TULKENS. Beyond BAT : Selecting optimal combinations of available techniques, with
an example from the limestone industry. Journal of Environmental Management, 90:1790-1801, 2009.

Giorgia OGGIONI, Yves SMEERS. Equilibrium models for the carbon leakage problem. December 2008 (also
CORE DP 2008/76).

Giorgia OGGIONI, Yves SMEERS. Average power contracts can mitigate carbon leakage. December 2008 (also
CORE DP 2008/62).

Thierry BRECHET, Johan EYCKMANS, Frangois GERARD, Philippe MARBAIX, Henry TULKENS, Jean-Pascal
van YPERSELE. The impact of the unilateral EU commitment on the stability of international climate agreements.
(also CORE DP 2008/61).

Raouf BOUCEKKINE, Jacek B. KRAWCZYK, Thomas VALLEE. Towards an understanding of tradeoffs between
regional wealth, tightness of a common environmental constraint and the sharing rules. (also CORE DP 2008/55).

Thierry BRECHET, Tsvetomir TSACHEV, Vladimir VELIOV. Prices versus quantities in a vintage capital model.
March 2009 (also CORE DP 2009/15).

David DE LA CROIX, Davide DOTTORI. Easter Island’s collapse : a tale of a population race. Journal of Economic
Growth, 13:27-55, 2008.

Thierry BRECHET, Stéphane LAMBRECHT, Fabien PRIEUR. Intertemporal transfers of emission quotas in
climate policies. Economic Modelling, 26(1):126-143, 2009.



83.

82.

81.

80.

79.

78.

77.

76.

75.

74.

73.

72.

71.

70.

69.

68.

67.

66.

65.

64.

63.

62.

61.

Thierry BRECHET, Stéphane LAMBRECHT. Family altruism with renewable resource and population growth.
Mathematical Population Studies, 16:60-78, 2009.

Thierry BRECHET, Alexis GERARD, Giordano MION. Une évaluation objective des nuisances subjectives de
I'aéroport de Bruxelles-National. Regards Economiques, 66, Février 2009.

Thierry BRECHET, Johan EYCKMANS. Coalition theory and integrated assessment modeling : Lessons for
climate governance. In E. Brousseau, P.A. Jouvet and T. Tom Dedeurwaerder (eds). Governing Global
Environmental Commons: Institutions, Markets, Social Preferences and Political Games, Oxford University Press,
2009.

Parkash CHANDER and Henry TULKENS. Cooperation, stability, and self-enforcement in international
environmental agreements : A conceptual discussion. In R. Guesnerie and H. Tulkens (eds). The Design of
Climate Policy, CESifo Seminar Series, The MIT Press, 2008.

Mirabelle MUULS. The effect of investment on bargaining positions. Over-investment in the case of international
agreements on climate change. September 2008

Pierre-André JOUVET, Philippe MICHEL, Pierre PESTIEAU. Public and private environmental spending: a
political economy approach. Environmental Economics and Policy Studies, 9(3):177-191, 2008.

Fabien PRIEUR. The environmental Kuznets curve in a world of irreversibility. Economic Theory, 40(1) : 57-90,
2009.

Raouf BOUCEKKINE, Natali HRITONENKO and Yuri YATSENKO. Optimal firm behavior under environmental
constraints. April 2008. (also CORE DP 2008/24).

Giorgia OGGIONI and Yves SMEERS. Evaluating the impact of average cost based contracts on the industrial
sector in the European emission trading scheme. January 2008 (also CORE DP 2008/1).

Thierry BRECHET and Pierre-André JOUVET. Environmental innovation and the cost of pollution abatement
revisited. Ecological Economics, 65:262-265, 2008.

Ingmar SCHUMACHER and Benteng ZOU. Pollution perception : A challenge for intergenerational equity. Journal
of Environmental Economics and Management, 55, 296-309, 2008.

Thierry BRECHET et Patrick VAN BRUSSELEN. Le pic pétrolier: un regard d'économiste. Reflets et Perspectives
de la vie économique, Tome XLVI, n° 4, 63-81, 2007.

Thierry BRECHET. L'énergie : mutations passées et mutations en cours. Reflets et Perspectives de la vie
économique, Tome XLVI, n° 4, 5-11, 2007.

Marc GERMAIN, Alphonse MAGNUS and Vincent VAN STEENBERGHE. How to design and use the clean
development mechanism under the Kyoto Protocol? A developing country perspective. Environmental & Resource
Economics, 38(1):13-30, 2007.

Thierry BRECHET en Pierre PICARD. Economische instrumenten voor de regulering van de geluidshinder in de
omgeving van luchthavens? Brussels Studies, nummer 12, 3 december 2007.

Thierry BRECHET et Pierre PICARD. Des instruments économiques pour la régulation des nuisances sonores
autour des aéroports? Brussels Studies, numéro 12, 3 décembre 2007, www.brusselsstudies.be.

Thierry BRECHET and Pierre PICARD. Can economic instruments regulate noise pollution in locations near
airports? Brussels Studies, issue 12, 2007 December the 31 , www.brusselsstudies.be.

Pierre-André JOUVET, Pierre PESTIEAU and Gregory PONTHIERE. Longevity and Environmental quality in an
OLG model. September 2007 (also available as CORE DP 2007/69).

Raouf BOUCEKKINE and Marc GERMAIN. Impacts of emission eduction policies in a multi-regional multi-sectoral
small open economy with endogenous growth. February 2007 (also available CORE DP 2007/11).

Parkash CHANDER and Subhashini MUTHUKRISHNAN. Green consumerism and collective action. June 2007
(also available as CORE DP 2007/58).

Jakub GROWIEC and Ingmar SCHUMACHER. Technological opportunity, long-run growth and convergence. July
2007 (also available as CORE DP 2007/57).

Maria Eugenia SANIN and Skerdilajda ZANAJ. Environmental innovation under Cournot competition. June 2007.
(also available as CORE DP 2007/50)

Thierry BRECHET and Stéphane LAMBRECHT. Family altruism with a renewable resource and population growth.
October 2006 (also available as CORE DP 2006/35).



60.

59.
58.

57.

56.

55.

54.

53.

52.

51.

50.

49.

48.

47.

46.

45.

44.

43.

42.

41.
40.

39.

38.

37.

Thierry BRECHET, Frangois GERARD and Henry TULKENS. Climate Coalitions: a theoretical and computational
appraisal. February 2007 (also available as CORE DP 2007/3).

Thierry BRECHET. L'environnement dans tous ses états. Regards Economiques, n° 50, 26-32, Avril 2007.

Thierry BRECHET and Susana PERALTA. The race for polluting permitsThierry. March 2007 (also available as
CORE DP 2007/27).

Giorgia OGGIONI, Ina RUMIANTSEVA and Yves SMEERS. Introduction of CO, emission certificates in a
simplified model of the Benelux electricity network with small and industrial consumers. Reprint from Proceedings
of the International Conference on Clean Electrical Power, Capri, Italy, May 21-23, 2007.

Agustin PEREZ-BARAHONA. The problem of non-renewable energy resource in the production of physical capital.
January 2007 (also available as CORE DP 2007/8).

Thierry BRECHET, Benoit LUSSIS. The contribution of the clean development mechanism to national climate
policies. Journal of Policy Modelling, 28(9), 981-994, December 2006.

Ingmar SCHUMACHER. Endogenous discounting via wealth, twin-peaks and the role of technology. November
2006 (also available as CORE DP 2006/104).

Ingmar SCHUMACHER. On optimality, endogenous discounting and wealth accumulation. October 2006 (also
available as CORE DP 2006/103).

Jakub GROWIEC, Ingmar SCHUMACHER. On technical change in the elasticities of resource inputs. November
2006. (also available as CORE DP 2006/63).

Maria Eugenia SANIN. Market Design in Wholesale Electricity Markets. October 2006 (also available as CORE DP
2006/100).

Luisito BERTINELLI, Eric STROBL and Benteng ZOU. Polluting technologies and sustainable economic
development. June 2006 (also available as CORE DP 2006/52).

Marc GERMAIN, Alphonse MAGNUS. Prices versus quantities: Stock pollution control with repeated choice of the
instrument. October 2005. Journal of Computational and Applied Mathematics, 197 (2006) 437-445.

Agustin PEREZ-BARAHONA. Capital accumulation and exhaustible energy resources: a special functions case.
September 2006 (also available as CORE DP 2007/9).

Philippe TULKENS, Henry TULKENS. The White House and the Kyoto Protocol: Double standards on
uncertainties and their consequences. May 2006 (also TERI School of Advanced Studies WP Series #1).

Thierry BRECHET, Pierre-André JOUVET. Environmental innovation and the cost of pollution abatement. January
2006 (also available as CORE DP 2006/40).

Fabien PRIEUR. The implication of irreversible pollution on the relation between growth and the environment: The
degenerate Kuznets curve. February 2006.

Thierry BRECHET, Marc GERMAIN, Philippe MONTFORT. Allocation des efforts de dépollution dans des
économies avec spécialisation internationale. Revue Economique, 57(2), Mars 2006.

Ingmar SCHUMACHER and Benteng ZOU. Habit in Pollution, A Challenge for Intergenerational Equity. March
2006 (also available as CORE DP 2006/6).

Jean-Charles HOURCADE, P.R. SHUKLA and Sandrine MATHY. Cutting the Climate-Development Gordian Knot
— Economic options in a politically constrained world. September 2005.

Urs LUTERBACHER. Climate Change, the Kyoto Protocol, and Transatlantic Relations. November 2005.

Parkash CHANDER and Henry TULKENS. Cooperation, Stability and Self-Enforcement in International
Environmental Agreements: A Conceptual Discussion. July 2005.

Paul-Marie BOULANGER et Thierry BRECHET. Le Mécanisme pour un Développement Propre tiendra-t-il ses
promesses ? Reflets et Perspectives de la Vie Economique, Tome XLIV — 2005 — N° 3, 5-27.

Paul-Marie BOULANGER and Thierry BRECHET. Models for policy-making in sustainable development: The state
of the art and perspectives for research. Ecological Economics, 55, 337-350, 2005.

Johan EYCKMANS an Henry TULKENS. Optimal and Stable International Climate Agreements. October 2005.
Reprint from "Economic Aspects of Climate Change Policy : A European and Belgian Perspective", a joint product
of CES-K.U.Leuven and CORE-UCL, edited by Bert Willems, Johan Eyckmans and Stef Proost, published by
ACCO, 3000 Leuven (Belgium)



36.

35.

34.

33.

32.

31.
30.

29.

28.

27.

26.

25.

24.

23.

22.

21.

20.

19.

18.

17.

Thierry BRECHET and Benoit LUSSIS. The Clean Development Mechanism in Belgian Climate Policy. October
2005. Reprint from "Economic Aspects of Climate Change Policy : A European and Belgian Perspective", a joint
product of CES-K.U.Leuven and CORE-UCL, edited by Bert Willems, Johan Eyckmans and Stef Proost, published
by ACCO, 3000 Leuven (Belgium)

Vincent VAN STEENBERGHE. The impact of banking on permits prices and compliance costs. October 2005.
Reprint from "Economic Aspects of Climate Change Policy : A European and Belgian Perspective", a joint product
of CES-K.U.Leuven and CORE-UCL, edited by Bert Willems, Johan Eyckmans and Stef Proost, published by
ACCO, 3000 Leuven (Belgium)

Johan EYCKMANS, Denise VAN REGEMORTER and Vincent VAN STEENBERGHE. Kyoto-permit prices and
compliance costs: an analysis with MacGEM. October 2005. Reprint from "Economic Aspects of Climate Change
Policy : A European and Belgian Perspective", a joint product of CES-K.U.Leuven and CORE-UCL, edited by Bert
Willems, Johan Eyckmans and Stef Proost, published by ACCO, 3000 Leuven (Belgium)

Johan EYCKMANS, Bert WILLEMS and Jean-Pascal VAN YPERSELE. Climate Change: Challenges for the
World. October 2005. Reprint from "Economic Aspects of Climate Change Policy : A European and Belgian
Perspective", a joint product of CES-K.U.Leuven and CORE-UCL, edited by Bert Willems, Johan Eyckmans and
Stef Proost, published by ACCO, 3000 Leuven (Belgium)

Marc GERMAIN, Stef PROOST and Bert SAVEYN. The Belgian Burden Sharing. October 2005. Reprint from
"Economic Aspects of Climate Change Policy : A European and Belgian Perspective", a joint product of CES-
K.U.Leuven and CORE-UCL, edited by Bert Willems, Johan Eyckmans and Stef Proost, published by ACCO, 3000
Leuven (Belgium)

Ingmar SCHUMACHER. Reviewing Social Discounting within Intergenerational Moral Intuition. June 2005.

Stéphane LAMBRECHT. The effects of a demographic shock in an OLG economy with pay-as-you-go pensions
and property rights on the environment: the case of selfish households. January 2005.

Stéphane LAMBRECHT. Maintaining environmental quality for overlapping generations: Some Reflections on the
US Sky Trust Initiative. May 2005.

Thierry BRECHET, Benoit LUSSIS. The contribution of the Clean Development Mechanism to national climate
policies. April 2005.

Thierry BRECHET, Stéphane LAMBRECHT, Fabien PRIEUR. Intergenerational transfers of pollution rights and
growth. May 2005 (also availabe as CORE DP 2005/42).

Maryse LABRIET, Richard LOULOU. From non-cooperative CO, abatement strategies to the optimal world
cooperation: Results from the integrated MARKAL model. April 2005.

Marc GERMAIN, Vincent VAN STEENBERGHE, Alphonse MAGNUS. Optimal Policy with Tradable and Bankable
Pollution Permits : Taking the Market Microstructure into Account.Journal of Public Economy Theory, 6(5), 2004,
737-757.

Marc GERMAIN, Stefano LOVO, Vincent VAN STEENBEGHE. De l'impact de la microstructure d'un marché de
permis de polluer sur la politique environnementale. Annales d'Economie et de Statistique, n° 74 — 2004, 177-208.

Marc GERMAIN, Alphonse MAGNUS, Vincent VAN STEENBERGHE. Should developing countries participate in
the Clean Development Mechanism under the Kyoto Protocol ? The low-hanging fruits and baseline issues.
December 2004.

Thierry BRECHET et Paul-Marie BOULANGER. Le Mécanisme pour un Développement Propre, ou comment faire
d'une pierre deux coups. Regards Economiques, Ires n° 27, janvier 2005.

Sergio CURRARINI & Henry TULKENS. Stable international agreements on transfrontier pollution with ratification
constraints. In C. Carrarro and V. Fragnelli (eds.), Game Practice and the Environment. Cheltenham, Edward Elgar
Publishing, 2004, 9-36. (also available as CORE Reprint 1715).

Agustin PEREZ-BARAHONA & Benteng ZOU. A comparative study of energy saving technical progress in a
vintage capital model. December 2004.

Agustin PEREZ-BARAHONA & Benteng ZOU. Energy saving technological progress in a vintage capital model.
December 2004.

Matthieu GLACHANT. Voluntary agreements under endogenous legislative threats and imperfect enforcement.
November 2004.

Thierry BRECHET, Stéphane LAMBRECHT. Puzzling over sustainability: an equilibrium analysis. November 2004.



16.

15.

14.

13.

12.

11.

10.

Vincent VAN STEENBERGHE. Core-stable and equitable allocations of greenhouse gas emission permits.
October 2004. (also available as CORE DP 2004/75).

Pierre-André JOUVET Philippe MICHEL, Pierre PESTIEAU. Public and private environmental spending. A political
economy approach. September 2004. (also available as CORE DP 2004/68).

Thierry BRECHET, Marc GERMAIN, Vincent VAN STEENBERGHE. The clean development mechanism under the
Kyoto protocol and the 'low-hanging fruits' issue. July 2004. (also available as CORE DP 2004/81).

Thierry BRECHET, Philippe MICHEL. Environmental performance and equilibrium. July 2004. (also available as
CORE DP 2004/72).

Luisito BERTINELLI, Eric STROBL. The Environmental Kuznets Curve semi-parametrically revisited. July 2004.
(also available as CORE DP 2004/51).

Axel GOSSERIES, Vincent VAN STEENBERGHE. Pourquoi des marchés de permis de polluer ? Les enjeux
économiques et éthiques de Kyoto. April 2004. (also available as IRES discussion paper n° 2004-21).

Vincent VAN STEENBERGHE. CO; Abatement costs and permits price : Exploring the impact of banking and the
role of future commitments. December 2003. (also available as CORE DP 2003/98).

Katheline SCHUBERT. Eléments sur I'actualisation et I'environnement. March 2004.
Marc GERMAIN. Modélisations de marchés de permis de pollution. July 2003.

Marc GERMAIN. Le Mécanisme de Développement Propre : Impacts du principe d'additionalité et du choix de la
baseline. January 2003.

Thierry BRECHET et Marc GERMAIN. Les affres de la modélisation. May 2002.

Marc GERMAIN and Vincent VAN STEENBERGHE. Constraining equitable allocations of tradable CO, emission
quotas by acceptability, Environmental and Resource Economics, (26) 3, 2003.

Marc GERMAIN, Philippe TOINT, Henry TULKENS and Aart DE ZEEUW. Transfers to sustain dynamic core-
theoretic cooperation in international stock pollutant control, Journal of Economic Dynamics & Control, (28) 1,
2003.

Thierry BRECHET, Marc GERMAIN et Philippe MONTFORT. Spécialisation internationale et partage de la charge
en matiére de réduction de la pollution. (also available as IRES discussion paper n°2003-19).

Olivier GODARD. Le risque climatique planétaire et la question de I'équité internationale dans Iattribution de
quotas d’émission échangeable. May 2003.

Thierry BRECHET. Entreprise et environnement : des défis complémentaires ? March 2002. Revue Louvain.



Environmental Economics & Management Memorandum

Chair Lhoist Berghmans in Environmental Economics and Management
Center for Operations Research & Econometrics (CORE)

Université catholique de Louvain (UCL)

Voie du Roman Pays 34

B-1348 Louvain-la-Neuve, Belgium

Hard copies are available upon request : env@core.ucl.ac.be
Papers are available in pdf format on line : http://www.uclouvain.be/en-21264.html




	Why environmental management may yield no-regret pollution abatement options
	Introduction
	The effects of environmental management
	Production technology and pollution
	The unexpected effects of environmental management

	No-regret pollution abatement options
	An econometric application
	No-regret options and the Porter hypothesis
	Conclusion
	Acknowledgments
	References




