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EDITORIAL

The CESifo DICE Report has been published since 2003. From the beginning, Rigmar
Osterkamp was one of the two editors. It is largely due to his efforts that the CESifo
DICE Report has become a respected journal in international institutional comparisons.
It is read not only by economists but also by policy-makers and journalists throughout the
world. The Ifo Institute is grateful to Rigmar Osterkamp for his successful work.

Rigmar Osterkamp took a leave of absence from the Ifo Institute at the end of Septem-
ber 2007 to take on a new task in Namibia. As of October 2007, Marko Köthenbürger has
taken over his position as an editor of the CESifo DICE Report. He holds a Ph.D. from
the University of Paderborn and has been assistant professor at the Center for Econom-
ic Studies of the University of Munich.
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BURDEN SHARING IN

CLIMATE CHANGE POLICY

AGNAR SANDMO*

Economics has a long and proud tradition as
regards the analysis of environmental issues,

going back at least to the classic treatment by Pigou
(1920). In the last few decades, environmental prob-
lems have been incorporated in the agenda of policy
makers to a much larger extent than ever before, and
new theoretical approaches have been developed to
analyse problems that are increasingly acknowl-
edged to be of major concern, both for individual
domestic economies and for the world as a whole.

Of these problems none looms as large as that of
global climate change.1 This problem confronts pub-
lic finance and environmental economists with at
least two particular challenges. The first is that of
designing policies that meet the twin objectives of
efficiency and justice in burden sharing. To be effec-
tive, these policies have to be embedded in an inter-
national treaty (the Kyoto Protocol is a first step in
this direction). The other challenge is to design a set
of incentives that leads firms, individuals and nation-
al policy makers to comply with the policies adopted
in the treaty. This paper will mainly be concerned
with the first of these challenges.

The global climate can be seen as a leading example
of what has come to be known as a global public
good (Sandmo 2003). A global public good is one
that is provided equally to all individuals in the
world, and the global climate has exactly this prop-
erty. Greenhouse gas emissions, in particular emis-
sions of CO2, that lead to global warming affect the

quality of this public good, and they can accordingly
be seen as a global externality. What does economic
theory tell us about the design of policies to correct
for this externality?

The principles of Pigouvian taxation 

The policy that was recommended by Pigou (1920)
as the best way to curb harmful emissions into the
environment was a tax per unit of emissions.2

Pigouvian taxation would have several advantages
compared to direct regulation of each individual
polluter. A tax on pollution gives the polluter a pri-
vate incentive to cut back on emissions: it obviously
pays him to do so as long as the marginal cost of
reduced emissions is less than the tax rate, so that
profit maximization implies equality between the
marginal cost of reduced pollution and the tax rate.
It follows from this that with a uniform tax the mar-
ginal cost of reduced emissions will be the same for
all polluters, so that the total cost will be at a mini-
mum: emissions will be cut back most by those con-
sumers and firms that find it least costly to do so.
This is socially efficient, because it means that any
environmental target – in the form of a given envi-
ronmental quality or a given reduction of emissions
– can be achieved at the lowest possible aggregate
cost to society. A further advantage of tax policy is
that, compared to direct regulation, it reduces the
costs of monitoring the activities of each single pol-
luter. Moreover, by setting the tax at the level where
it corresponds to the marginal social value of
reduced emissions, one obtains an efficient balance
between benefits and costs.

The Pigouvian tax accordingly achieves two objec-
tives: It leads to an efficient balancing of benefits

and costs, and it achieves production efficiency with
respect to the quality of the environment.

Such a tax might conceivably have an undesirable
effect on the distribution of real income among indi-
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* Agnar Sandmo is Professor of Economics at the Norwegian
School of Economics and Business Administration (NHH), Ber-
gen, Norway.
1 The importance of the problem was recently underlined by the
award of the Nobel Peace Prize for 2007 to the Intergovernmental
Panel on Climate Change and Al Gore “for their efforts to build up
and disseminate greater knowledge about man-made climate
change, and to lay the foundations for the measures that are need-
ed to counteract such change.”

2 It should be kept in mind, however, that Pigou was concerned with
local, not global environmental problems.



viduals since it cannot be ruled out that poor people
would have to bear a relatively high share of the
costs. A concern for equality might therefore lead
the designers of policy to lower the tax relative to the
efficient level: a more equitable distribution of the
costs of environmental policy can be bought at the
price of a higher aggregate cost. But there is another
option. Society has a number of policy instruments
that have been particularly designed with a view
towards redistributing income from rich to poor.
Leading examples of such policy instruments are
income tax progressivity, social security payments
and subsidies to low income earners. If a greater
weight on environmental taxation were really to
have a regressive impact on the distribution of
income – which, however, is by no means certain –
the best policy would be to stick to the standard of
efficiency in environmental taxation, but combine it
with the use of other policy instruments to neutralise
the adverse effect on real income distribution.

This brief review of the principles of environmental
taxation is set in the framework of national tax poli-
cy. Do these principles carry over to policies affect-
ing the global environment, or do we have to rethink
them in a fundamental way? 

Global environmental policy 

Global environmental policy must necessarily be
analysed from a somewhat different point of view.
The discussion of national policy choices was based
on the supposition that there is a well-defined gov-
ernmental authority that can set tax rates, enforce
compliance and decide on other policy instruments
in order to arrive at a socially acceptable package of
policy tools. But there is no world government that
has a similar authority, and in the global community
of sovereign nations some careful thinking is
required before we apply the principles of Pigouvian
taxation to the problems of the environment.

Let us first consider the problem of production effi-
ciency. From the point of view of the world as a
whole, it would obviously be desirable if any given
reduction in, e.g., CO2 emissions could be achieved
at the lowest possible cost for the world as a whole.
This could be achieved by a globally uniform carbon
tax, to be paid at the same rate per unit of emissions
in rich and poor countries. This would give the
strongest incentives to reduce emissions in those
countries where it is least costly to do so, and lead to

a situation where the global reduction in emissions is
achieved at the lowest possible resource cost for the
world as a whole. For this reason, a globally uniform
carbon tax has been recommended by a number of
policy analysts, and its desirability has been strongly
emphasised by the Stern Review (2007).

A cutback of emissions requires the use of each
country’s resources for purposes that compete with
their use for private and public consumption. This
use of resources is particularly burdensome for poor
countries whose standard of living is low. It is true
that the imposition of this tax creates revenue for
the public sector, but this revenue is basically a
transfer from the private to the public sector. Even
if the revenue were to be returned to private con-
sumers, there will necessarily be a net decrease of
consumption possibilities for the population. So a
poor country that is required, by the criterion of effi-
ciency, to reduce its emissions substantially may find
itself in a situation where private and public con-
sumption – already at a low level – may have to be
reduced in the interests of global production effi-
ciency.Thus, there may be a serious conflict between
equity and efficiency considerations at the global
level. What are the ways out of this dilemma? The
previous discussion of the principles of national
environmental policy gives us some clear guidelines
to the available options.

An obvious possibility is differentiation of the tax
according to the income level of the individual
countries. Relative to the standard of production
efficiency, the carbon tax in poor countries could be
lowered, while being increased in the rich countries.
In this way one could preserve the target regarding
the reduction of world emissions, but the reduction
would be achieved at a higher cost to the world as a
whole. This policy eases the burden on the poor
countries and increases it for the rich. The addition-
al cost would have to be justified by the distributive
gain of a more equitable distribution of the cost
between rich and poor countries.

But there is also another option. Let us assume that
the emission taxes are collected not by the national
governments but by an international agency set up by
the international treaty. This agency distributes the
revenues not according to emission reduction but
according to income, thereby redistributing aggregate
revenue from rich to poor countries. Poor countries
would receive more tax revenue than they collect
from domestic emissions, while in the rich countries
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the reverse would be the case. In this setup one
achieves a separation between the problem of equi-
table distribution and that of the preservation of
the environment, and an efficient and uniform car-
bon tax can be implemented without regard for its
international redistributive effects. This is the op-
tion recommended by the Stern Review (2007, 364),
which , after having argued the case for the uniform
tax, adds that “[a]n additional mechanism would
need to be put in place to transfer resources to
developing countries”.

The main conclusion of this analysis must be that
whether global production efficiency in cost sharing
is desirable or not depends crucially on the mecha-
nisms that exist for income redistribution. The more
developed these mechanisms are, the stronger is the
case for distributing the cost burden on the basis of
production efficiency. In a world with only limited
scope for international redistribution, there is a
strong case for deviating from production efficiency
in order to ease the burden on developing countries.

Taxes versus quotas

A system of tradable quotas is an alternative to the
regime of Pigouvian taxes, and this general insight
holds also in the case of global climate policies. If
agreement were reached on an international distrib-
ution of emission quotas corresponding to the target
level of emissions, national governments could sell
quotas to individual polluters (thereby raising public
revenue just as under the tax regime). If polluters
were given access to an international market for quo-
tas, a uniform quota price would then be established
with the same production efficiency properties as the
Pigouvian tax. Indeed, if the total volume of quotas
were set at the level corresponding to that achieved
by the Pigouvian tax, the theoretical prediction is that
the price of a quota unit would be exactly equal to
the tax rate, and the same balance between marginal
costs and benefits would be achieved.

The difference between the two systems is mainly that
under a system of tradable quotas, restrictions on
international quota trade would be necessary in order
to differentiate the price of emissions between rich
and poor countries, and these restrictions might be
difficult to design and enforce. Instead, distributional
objectives could more easily be achieved via an initial
allocation of quotas in favour of developing countries.
If these countries were supplied with an excess of

quotas making them net sellers of quotas on the world
market, international quota trading would serve as a
mechanism for income transfers between the indus-
trialised and the developing world. This system could
be used to achieve the same distribution of the bur-
den between countries as in the case of a uniform tax
combined with redistribution of the revenue.

Gross vs. net burdens

In evaluating the distributive effects of global cli-
mate policy one needs to keep in mind that the dis-
tribution of net and gross burdens between coun-
tries may differ substantially. Although the climate
is a global public good, this does not imply that the
benefit from preventing global warming is the same
for all countries. Benefits may be of different types.
Following the classical Samuelson (1954) formula-
tion of the theory of public goods, it has been com-
mon to think of public goods as yielding primarily
consumption benefits, but in the case of the global
climate one has to take a broader view. A change in
the climate affects a country’s production possibili-
ties, so that an evaluation of the benefits should
include the effects of climate change on both con-
sumption and production possibilities. A rise in the
level of the ocean in a country like Bangladesh, for
example, will have serious direct effects on human
well-being because periodic flooding may give rise
to epidemics. But in addition a rising see level will
affect the conditions for production, especially in
agriculture. A rise in the level of the oceans will
have serious consequences for all coastal areas, but
they will be much more serious for Bangladesh than
for most other countries. It seems likely that in most
people’s view of global welfare, a fair distribution of
the costs of preventing climate change should take
account not only of income levels, but also of the dif-
ference in benefits.3

But what is fair? Can one arrive at objective and uni-
versally accepted standards of fairness for the distrib-
ution of the burden of global climate policy? Clearly,
the answer is no; judgements of fairness differ both
between individuals and countries. What theory can
provide is a framework for thinking about the issues
of equity and efficiency in a systematic manner, there-

3 The main implication of this conclusion is obviously not that
developing countries should bear a higher burden of the cost, but
that in allocating the burden between countries at the same level of
income, one should also take the benefit side into account.



by helping to establish a “grammar of policy argu-
ments” that may help to bring about a common frame
of reference in international climate negotiations.

Nevertheless, some welfare judgements would prob-
ably command wide support. Most people, including
most economists, would agree with the view expressed
by Pigou (1920) that an extra pound of income is
worth more for the poor than for the rich. But to
arrive at a conclusion regarding the fair sharing of the
burden of international climate policy one has to go
further than this and ask: how much more? In the
answer to this question individual ethical judgements
will necessarily have to lead to different answers.

Additional considerations

Are considerations of economic efficiency and dis-
tributive justice sufficient to capture common
notions of fair burden sharing in climate policy? In
1991 Lawrence Summers, then chief economist at
the World Bank, circulated a memorandum,4 subse-
quently published in The Economist, that aroused
strong reactions. Briefly, the gist of his argument
was that pollution was likely to be much less costly
and a clean environment to be much less valued in
poor countries, so that there was a good efficiency
case for the migration of polluting industries from
the industrialised to the developing world. Al-
though the underlying assumption was that both
rich and poor countries stood to gain by the pro-
posal, many people reacted to what they perceived
as the unacceptable cynicism of suggesting that rich
countries could bribe the poor to take over their
environmental problems.

Related controversies have arisen in the recent
debate about burden sharing in climate policy. In
Norway, there has been considerable discussion
about how much of the national target for the emis-
sion of greenhouse gases should be achieved by
domestic reductions and how much by quota pur-
chases from developing countries. While the govern-
ment’s position has focused on the two strategies
being combined, opposing environmentalists have
criticised this policy as being a way to buy ourselves
out of what is essentially a moral obligation. Other
critical voices have argued that Norway should pro-
vide an example to the rest of the world and reduce

its own emissions below the level at which it would be
cheaper to buy quotas from others. These are inter-
esting issues that should definitely be included in
broader discussions of international burden sharing.

Problems of implementation

A difficulty in implementing the insights from the
theory of public goods lies in the peculiar incentives
that arise when one considers the possibility of vol-
untary or market-based provision of such goods.
Once a public good has been provided it is impossi-
ble to prevent an individual agent from benefiting
from it, whether he has paid a share of the cost or
not.This gives the agent an incentive to under-report
his benefits. Moreover, if the total cost of production
is going to be distributed among agents on the basis
of individual cost conditions they have an incentive
to over-report their costs. But if all agents under-
report their benefits and over-report their costs the
result will be that the provision of public goods will
be below the optimal level. This reasoning has led
most economists to conclude that the provision of
public goods is a natural task for the government,
which in principle is able to overcome the incentives
that characterise allocation mechanisms based on
voluntary participation. The national government
has the power to construct systems for benefit esti-
mation and public goods provision that do not rely
on individual preference revelation, and in addition
it has the power to enforce payment through taxa-
tion. But in the absence of a world governmental
authority, agreement on climate policy must be
based on voluntary participation in international
agreements. This raises all the incentive problems
familiar from the theory of public goods: each coun-
try has an incentive to free ride on the policies
adopted by other countries with the predicted result
that policy efforts to prevent global warming will be
severely inadequate. So far, experience seems sadly
not to contradict this prediction.

The incentive problem for global public goods can
be put somewhat differently. Let us go back to the
case of global production efficiency, where the mar-
ginal cost of preventing global warming is the same
for all countries. This common marginal cost should
at the optimum be equal to the global benefit. But
this means that at the optimum each country is
required to contribute at a level where its marginal
cost is higher than the domestic marginal benefit
(which is necessarily less than the global marginal
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benefit). If each country takes account only of its
national interest, narrowly defined, the result will be
that the global public good is severely underprovid-
ed for the world as a whole.

Concluding remarks

The international burden sharing in climate policy is
a challenging issue that raises central issues of wel-
fare economics: How can we achieve a rational bal-
ance between benefits and costs, and distribute the
costs between nations in a way that satisfies reason-
able standards of efficiency and equity? Economic
theory can make a substantial contribution to clari-
fying the basic issues involved.
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GREEN TAXES AND CLIMATE

CHANGE: THEORY AND

REALITY

JANET E. MILNE*

The primary goal of tax systems is to raise rev-

enue for government so that it can perform its

public functions, but the various systems of taxation,

which reach deeply into the intricate financial net-

work of industrial, commercial and personal deci-

sion-making, can also simultaneously deliver sub-

stantive signals. Greening the tax code can allow gov-

ernment to harness its fiscal structure to help achieve

its environmental goals. It can target the key pressure

points where the tax system intersects with financial-

ly sensitive decisions that can significantly affect

behavior. Although the concept of environmentally

oriented tax instruments is not new (Irwin and Liroff

1974), today’s focus on climate change has created

new momentum for examining the ways that tax

instruments can reduce greenhouse gas emissions.

Green tax theory

There are two sides to the proverbial coin of the

green tax theory – tax increases that discourage

activities or commodities that are environmentally

damaging and tax decreases that encourage those

that are environmentally beneficial. In both

instances, the tax instruments should be based on

traditional tax principles that consider issues of equi-

ty, economic effect and administrative feasibility, but

they also are grounded on an additional principle –

the environmental impact of the tax instrument.

A green tax increase can have an environmental

impact in an economically efficient way under one of

several, sometimes overlapping theories. Early in the

twentieth century, A.C. Pigou first presented the

concept that taxes could capture the costs of private

activities that otherwise would be borne by society

and apply them to the activities generating the costs

(Pigou 1920, 168). By internalizing those external

costs (although Pigou did not use those terms), a tax

could reflect the real environmental cost of the activ-

ity and build that cost into private-sector decision-

making. A related theory is the polluter pays princi-

ple, which started primarily as a prohibition against

government subsidies of pollution control measures

(OECD 1972) but frequently is presented as some-

thing akin to the cost-internalization principle

(OECD 1992). The concept of least-cost abatement

provides another rationale: by avoiding the one-size-

fits-all approach of some regulation, tax increases set

to achieve the desired degree of aggregate pollution

reduction can allow individual polluters to decide

when it is economically efficient for them to abate

pollution (Surrey 1973, 156). Finally, the double-div-

idend theory (Pearce 1991, 940), also known as eco-

logical tax reform (von Weizsäcker and Jesinghaus

1992, 18), would use the revenue raised under any of

these theories to reduce some existing tax burden,

such as taxes on labor that may be dampening the

economy. The environmental tax would produce the

first – environmental – dividend, and the tax relief

would produce the second – economic – dividend

(Milne 2003, 10–12).

All these theories share, in general terms, the idea

that adjusting the economic calculation can result in

more environmentally beneficial and economically

efficient results. Few green tax increases perfectly

execute these theories, given challenges such as iden-

tifying and enacting the exact external cost for inter-

nalization, but the theories guide the design and cer-

tainly contribute heavily to the political rhetoric sur-

rounding their enactment.

Green tax decreases have a more pragmatic founda-

tion. By awarding a tax credit, deduction, exemption

or reduced tax rate that otherwise would not be

available, government finds a way to encourage an

environmentally positive commodity or activity. The
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primary motivation is to achieve a given environ-
mental benefit by subsidizing activities that other-
wise would not occur, not to make the market more
economically efficient or rational. If costs were fully
internalized, the demand for these measures might
decline.

Green tax decreases also have a very different fiscal
effect than tax increases, obviously reducing the flow
of revenues to the government rather than increas-
ing it. This difference can have significant political
consequences. Tax increases are often politically
unpopular, unless accompanied by offsetting tax
relief, while constituents may welcome tax cuts from
which they can benefit. For politicians, tax cuts may
also offer the opportunity to deliver benefits more
quietly through the tax code than through the con-
spicuous scrutiny of the annual appropriations
process. However, as Stanley Surrey explained when
he coined the term “tax expenditure”, targeted tax
incentives have the same fiscal impact as direct
appropriations and, in fact, are government expendi-
tures (Surrey 1973, 3–4).

Green tax increases in action

Both the European Union and the United States put
their toes into the green tax waters in the early 1990s
when they proposed broad-based energy taxes.
Although they found the water too chilly, their pro-
posals capture key political and policy issues
involved in using green taxes to address climate
change.

From an environmental perspective, the ideal green
tax for climate change would be a tax on the carbon
content of fossil fuels. When combusted, the carbon
in the fuel produces the carbon dioxide that
increases the greenhouse gases in the atmosphere.
Taxing the carbon would help internalize external
costs and cause the polluter to pay. The taxes that
were proposed, however, did not follow the pure
carbon tax model.

In 1992, the European Commission proposed a rev-
enue-neutral tax based half on carbon content and
half on energy value (European Commission 1992).
Thus, it extended the tax to non-carbon fuel sources
such as nuclear power and hydropower, recognizing
in part the fact that a carbon tax alone would have
disparate impacts on the competitive position of dif-
ferent member states (European Commission 1991).

It also provided some tax relief for energy-intensive
industries, recognizing that competitiveness con-
cerns had to somewhat temper the environmental
goal. Even so, energy-intensive industries resisted
the tax, as did some member states that were hesi-
tant to accept a tax system that, for the first time,
would have imposed rates unified at the Community
level (Boeshertz and Rosenstock 2003, 152–53;
European Commission 1992). As part of a deficit-
reduction package in 1993, the Clinton Admini-
stration proposed a federal tax based solely on ener-
gy content, realizing the regional and economic diffi-
culties of imposing a carbon tax on coal, but the tax
still fell under political pressure from opponents (US
Treasury 1993).As these accounts illustrate, the envi-
ronmental principle underlying green taxes will not
automatically trump the policy principle that looks
at economic effect, and few taxes are immune from
political considerations. Nevertheless, these taxes, if
enacted, would have represented the first interna-
tionally significant steps toward using fiscal policy on
a global scale to increase the cost of a broad range of
fossil fuels, well beyond the longstanding taxes on
transportation fuels.

Broad-based energy or carbon taxes need not occur
only at the highest levels. In the early 1990s,
Denmark, Finland, Norway and Sweden introduced
carbon taxes, and recent studies of the effect of their
carbon-energy taxes on the industrial sector have
found that the taxes have reduced carbon dioxide
emissions (Speck et al. 2006, 217–20). Other coun-
tries have acted as well. For example, Germany
began phasing in a tax on energy products and elec-
tricity in 1999, and two years later the United
Kingdom imposed a climate change levy on electric-
ity and fossil fuels used outside the household sector
as part of a larger program to reduce carbon dioxide
emissions by 20 percent by 2010 (European Environ-
ment Agency 2005, 52–53).

Support continues to grow for the market-based
approach. The Stern Review in late 2006 under-
scored the importance of attaching a price to car-
bon emissions, whether by tax, trading regime or
regulation (Stern 2006, xviii), and in March 2007 the
European Commission issued a Green Paper to
launch a discussion on increasing the use of market-
based instruments, including green taxes, in Europe.
In line with the approach it proposed in 1992, the
European Commission again has suggested that
fuels should be taxed according to both their ener-
gy content and their greenhouse gas emissions



(European Commission 2007, 2 and 7). Although
the United States has not taken any significant
steps toward broad-based energy taxation since
1993, two members of Congress have introduced
legislation proposing carbon taxes, and one presi-
dential candidate has called for carbon tax.

This thumbnail sketch of history cannot do justice to
the details, but it provides some evidence of the his-
torical and continued interest in broad-based energy
taxes. It would be a mistake, however, to think only
of energy-based taxes when considering how green
tax increases can reduce greenhouse gas emissions.
For example, a tax on gas guzzler cars in the United
States rises as high as USD 7,700 for cars with fuel
economy of less than 12.5 miles per gallon, although
its effectiveness has been constrained by a loophole
for sport utility vehicles, which were not on the draw-
ing boards when the tax was enacted. Norway impos-
es a tax on perfluorocarbons (PFCs) and hydrofluo-
rocarbons (HFCs) based on their contribution to the
greenhouse effect (European Environment Agency
2005, 59). The tax approach is fungible. It is only a
matter of finding and defining a tax base that gener-
ates greenhouse gas emissions and then of imposing
a tax on that base to internalize costs or achieve the
desired change in behavior.

Green tax decreases in action

In the climate change arena, green tax decreases can
send targeted, positive price signals that can increase
the use of renewable energy and improve energy
efficiency in an effort to reduce reliance on fossil
fuels. These decreases can take the form of tax cred-
its, deductions, exemptions or reduced tax rates that
otherwise would not be available under neutral prin-
ciples of taxation.

The United States in recent years has chosen to use
tax expenditures rather than tax increases to pursue
these ends. For example, since 1992, the producers of
electricity from wind power have been able to claim
an income tax credit (now USD 2.0 cents) for each
kilowatt hour of electricity they sell. As a result of
legislation enacted in 2005, purchasers of cars pow-
ered by alternative fuels may be eligible for an
income tax credit; businesses that make energy effi-
ciency improvements in their buildings can claim a
tax deduction of up to USD 1.80 per square foot;
manufacturers of energy-efficient refrigerators,
dishwashers and clothes washers can claim an

income tax credit ranging from $125 to $175 per
machine produced during 2006 and 2007, depending
on the type of machine, degree of energy efficiency,
and level of production beyond historical levels.
Many of these incentives have limited life spans, tar-
geting the transitional time for the new technology
and reducing the long-term fiscal impact.

The United States is certainly not alone in the use of
tax expenditures to address climate change. To cite
just a few examples, the United Kingdom offers land-
lords an income tax deduction of up to GBP 1,500 per
property for the installation of insulation in residen-
tial properties they lease, and the province of British
Columbia in Canada exempts energy efficient fur-
naces from its sales tax (OECD 2007, 108 and 111). In
the transportation sector, Sweden has offered tax
benefits to employees whose compensation includes
employer-provided vehicles using alternative fuels
(European Environment Agency 2005, 109).

However, the United States has had greater freedom
to use tax expenditures than the European member
states, because it has nothing comparable to the Eu-
ropean Union’s state aid rules, which impose a formal
discipline on the circumstances in which member
states can provide tax subsidies for environmental
protection (European Commission 2001). In addition,
the federal budget rules in the United States requir-
ing that tax bills must be revenue neutral lapsed from
2002 to 2007, allowing the federal government to
enact green tax decreases without having to find off-
setting revenues to pay for them. The Energy Policy
Act of 2005 carried a five-year price tag of $15 billion
in tax expenditures for energy, some environmentally
positive, and some environmentally negative (Joint
Committee on Taxation 2005).

One should not leave the topic of tax expenditures
without noting at least in passing that another way to
green the tax system is to eliminate or reduce exist-
ing tax subsidies for fossil fuels and other commodi-
ties that contribute to greenhouse gas emissions.
Removing those tax (and non-tax) subsidies can take
one step toward correcting prices, even if one does
not continue down the path toward fully internaliz-
ing external costs.

When to use green taxes for climate change

Tax instruments are just a means to an end, in this
case reducing greenhouse gas emissions.There are no
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absolute rules governing when and how to use
green tax instruments, or whether to use the tax-
increase or tax-expenditure side of the green tax
coin, but perhaps in closing a few observations are
in order. First, when green taxes are used in the cli-
mate change context, they often serve the dual
motives of reducing greenhouse gas emissions and
promoting energy security. Consequently, their pol-
icy and political foundations may not be limited to
the environmental context and their design may
reflect multiple goals. Their green may bear stripes
in other colors as well.

Second, policymakers must consider carefully the
choice between green tax instruments that send neg-
ative signals and those that send positive signals. As
a general matter, pervasive, strong, negative signals,
such as broad-based energy taxes, have the potential
to induce long-term structural and attitudinal
changes that over time will change the ways in which
business and daily life are conducted. They can
extend deep into the broad reaches of economic
decisions. On the other hand, carefully targeted, pos-
itive signals of tax expenditures may be useful to
help society over specific speed bumps of technolog-
ical change in the short term, improving the eco-
nomic viability or acceptance of new technologies
until they can compete independently.

The choice, however, does not depend just on
whether to use broad or targeted, negative or posi-
tive signals. It also rests on the fundamental question
of who should pay. Should the polluter pay, as in the
case of tax increases, or should the beneficiary (soci-
ety) pay in the case of tax expenditures? And if using
both is an option, if the negative signal is sufficiently
strong, can it accomplish most or all of the desired
result without the assistance of targeted tax expendi-
tures, leaving the full cost on the polluter? This
choice of who should pay will reflect fundamental
policy, fiscal and political decisions.

Third, as other articles have illustated, taxation is
just one of numerous ways in which government
can effect change, and a looming issue in the cli-
mate debate is the relationship between broad-
based energy taxes and permit trading regimes.
They are both market-based instruments; they both
send price signals; and they may raise similar issues
of equity and economic impact, particularly if the
permits are auctioned, not grandfathered. But they
also are different. Taxes on fossil fuels will carry a
known price, set by the tax rate, whereas the price

of permits will fluctuate with the market. Taxes will
not yield a pre-determined level of emissions’ con-
trol, whereas a properly enforced trading scheme
will achieve a known target. Taxes will carry a cost
that is more visible to voters and consumers and
therefore more politically volatile, while permit
trading may be more politically opaque to the gen-
eral public. Both policy and political calculations
will govern the choice, but the choice need not be
limited to one or the other. The two may operate in
concert, for example, by using different instruments
for different sectors or by using taxes in conjunc-
tion with permits that are not auctioned. Govern-
ment can use more than one type of green coin in
its purse of market-based options.

Finally, the question of who decides which coin to
use – a question that has more novel implications in
the case of tax instruments. Within many govern-
ments, tax matters are handled in the first instance
by the tax writers and tax administrators and envi-
ronmental matters by those involved primarily in
environmental protection, but green taxation is
built in the hybrid world that combines the disci-
plines of taxation, environmental protection, and
economics. Tax specialists become environmental
specialists; environmental regulators need to incor-
porate the role of taxation in their universe; and
economists should inform the analysis. This broad-
ening may require the development of enhanced
expertise and different forms of collaboration, and
the plot may thicken with jockeying for control
over potential new revenue streams. It may also be
constrained by institutional limits, such as the
European Union’s unanimity rule, which requires
that all member states agree before a tax can be
implemented at the Community level. The chal-
lenges of climate change demand new solutions and
interdisciplinary expertise, and, as demonstrated by
experience to date, the well-matched pervasiveness
of greenhouse gas emissions and tax systems offers
significant opportunities for the future.
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US EXPERIENCE WITH

EMISSIONS TRADING

A. DENNY ELLERMAN*

Although the EU’s CO2 Emissions Trading
Scheme is now by far the world’s largest, the

US has the distinction of having provided the seed-
bed for public policy experiments with emissions
trading. Various forms of trading were introduced
into the Clean Air Act in the 1970s; but a widely rec-
ognized success, the lead-in-gasoline phase-down
program, did not occur until the mid-1980s. Soon
thereafter proposals were put forward both for a
national cap-and-trade program to control acid rain
precursor emissions and for a similar program
(RECLAIM) in the Los Angeles air basin to deal
with persistent local pollution. The Northeastern
NOx Budget Program followed in the late 1990s, as
well as several other local programs, among them the
Chicago VOC (volatile organic compounds) pro-
gram. Finally, mercury trading and a significant tight-
ening of both the existing SO2 and NOx caps under
the Clean Air Interstate Rule (CAIR) are in the off-
ing. Most of the programs implemented to date have
been considered successful, but not all.

Elements of what would now be called credit trading
were very tentatively introduced into the over-
whelmingly command-and-control structure of the
Clean Air Act beginning in the mid-1970s in the
form of netting, offsets, bubbles and banking. These
cautious experiments aimed at providing flexibility
in compliance with Clean Air Act requirements, but
the application of each was carefully circumscribed
and each trade was subject to regulatory approval.
While cost savings were achieved, the use of the
added flexibility was not widespread, and almost
always internal to one firm (Hahn 1989). The main
problem was the transaction costs involved in
demonstrating what would now be called “addition-

ality,” or, in the lingo of the day, demonstrating that

the credits being created were not “anyway tons.”

The lead phase-down program marked a step for-

ward in not requiring additionality, perhaps

because its objective was the complete elimination

of lead in gasoline. It was an averaging, or baseline-

and-credit, program in which credits were granted

to firms doing better than the rapidly declining lead

content standard (from 1.0 to 0.1 grams per leaded

gallon in three years) and usable by firms not yet

meeting the standard. In effect, it provided flexibil-

ity over time for the lumpy investments that were

required to remove lead from gasoline. Firms that

invested early were rewarded by earning credits

that could be sold to those who invested later.

Unlike credit trading within the Clean Air Act, the

lead phase-down program was widely considered a

success and provided the “break-through” in permit

trading that made the next policy experiments pos-

sible (Newell and Rogers 2004).

The US SO2 Trading Program also known as the Acid

Rain Program benefited from the success of the lead

phase-down program, but also from a decade of polit-

ical stalemate over proposed, predominantly com-

mand-and-control legislation to reduce acid rain pre-

cursor emissions. For the new Republican president

in 1989, a market-based approach to an environmen-

tal problem was just right.This next step removed the

last pretense that it was the regulator who decided

the level of emissions at the level of the firm.This was

done by creating allowances, barely disguised proper-

ty rights, distributing them to emitters in amounts less

than pre-existing emissions, and allowing them to be

traded without limitation (except for a ban on bor-

rowing from future vintages). Within the limits im-

posed by the pre-existing prescriptive rules on SO2

emissions, firms were free to choose their level of

emissions and their method of abatement subject

only to the requirement to surrender an allowance

for every ton emitted. Effectively, a scarcity was

imposed by the cap, while the ability to trade created

the potential for a market that would provide a price

that could be used by firms in deciding what abate-

ment would be worth undertaking.The hope was that
* A. Denny Ellerman is Senior Lecturer at the Sloan School of
Management, MIT.



marginal abatement costs would be equalized and
costs minimized.

Few doubted that the program would be effective in
achieving the intended 50 percent reduction in SO2

emissions. However, during the debate on the legis-
lation in 1989–90 and in the years prior to imple-
mentation in 1995, there was considerable doubt that
a market would emerge. The program applied only
to electric utilities, which were viewed as conserva-
tive, price-regulated entities lacking an effective
incentive to maximize profits. It was thought that
they would readily trade internally among power
plants they owned, but not externally with other
electric utilities. Cost savings would occur within
firms, but the larger savings available from inter-util-
ity trading would not be realized. While most early
compliance plans conformed to this expectation,
market intermediaries quickly appeared and started
to arbitrage the inter-company differences in mar-
ginal cost. The market developed with sufficient
rapidity to cause a well-defined single price to
appear before the program started in 1995. And, the
volume of trading within a year or two made it clear
that there was plenty of inter-utility trading
(Ellerman et al. 2000).

To the surprise of many and despite a barely con-
straining initial cap, the sub-set of emissions includ-
ed in an initial transitional phase dropped by almost
50 percent in the first year of the program. This
unprecedented emission reduction solidly estab-
lished the reputation of emissions trading as a means
of reducing emissions quickly, as had been first
demonstrated with the lead phase-down program.
The reduction was the more impressive in that it was
entirely voluntary in response to the possibility of
banking early reductions to reduce the cost of the
later more stringent cap. As such, it provided clear
evidence that economic incentives worked (Eller-
man 2004). Thereafter, the SO2 program became the
“poster child” of emissions trading and fully earned
the epithets of “grand policy experiment” and “living
legend” that have been bestowed upon it (Stavins
1998; Burtraw and Palmer 2004).

At approximately the same time as the US SO2

Trading Program was being developed, air quality
authorities in the Los Angeles air basin decided to
adopt a cap-and-trade approach to replace a detailed
but infeasible command-and-control plan to further
reduce local SO2 and NOx emissions to address per-
sistent local air quality problems. The result was the

two separate programs known as RECLAIM that
came into effect in 1994 (Harrison 2004). These two
programs are noteworthy for several reasons. They
applied to sources across several industries. They
introduced a form of spatial differentiation into trad-
ing. And they provided the first of many instances in
which air quality regulators, who possess ample legal
authority to implement a command-and-control pro-
gram, would choose to refocus efforts on designing a
market-based system that would provide appropri-
ate incentives for the desired abatement, and there-
by overcome the informational asymmetries and
political resistance that were increasingly rendering
prescriptive regulation less effective.

The NOx part of the RECLAIM program encoun-
tered significant difficulties in 2000–01 that led to its
partial suspension. In brief, the price of permits
soared from less than $5,000/ton to more than
$90,000/ton in the space of a few months; some
sources were unable to acquire permits at any price;
a $15,000/ton fine for non-compliance was imple-
mented retroactively; and electric utility sources
were separated from other sources and subjected to
prescriptive regulation mandating the installation of
NOx removal equipment before being reintegrated
into the program several years later. The causes of
this break-down are essentially two: the absence of
banking or borrowing and the highly unusual conflu-
ence of events surrounding the California electricity
crisis in 2000–01. The latter placed extraordinary
demand upon a set of old, generating units without
NOx controls that had previously been used for only
a few hours a year to meet peak demand. The inabil-
ity to bank or borrow made it impossible to meet the
extraordinary demand for permits within the one-
year compliance period in a program that was also
small in its geographic scope. The effect of this tem-
poral constraint was clearly signaled by forward
prices that were significantly lower than current com-
pliance period prices and which reflected the ability
to retrofit NOx control equipment with sufficient
time and the expected passing of the unusual events
of 2000–01. The unavoidable result was the break-
down of the trading program and the temporary
return to more conventional prescriptive measures.

The Northeastern NOx Budget Program lagged the
national SO2 and the RECLAIM programs slightly
in its development and implementation; however,
when it started in 1999, it provided yet more evi-
dence of the turn towards the use of cap-and-trade
mechanisms to deal with air quality issues. As was
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the case with RECLAIM, the air quality regulators
possessed the legal authority under the Clean Air
Act to mandate appropriate measures, but they
turned instead to a market-based approach as more
effective and efficient. The distinctive feature of the
Northeastern NOx Budget Program is that it was an
interstate agreement to establish a common emis-
sions market to deal with a problem that was the
responsibility of each state but which was in large
part caused by out-of-state sources (Aulisi et al.
2005). The federal Environmental Protection Agen-
cy (EPA) assigned NOx “budgets” to each state and
operated the registries, but enforcement and the
allocation of allowances to sources within the state
were the responsibility of each state. The program is
also important in introducing an element of time dif-
ferentiation; the cap applies only during the months
from May through September when the meteorolog-
ical conditions conducive to ozone formation are
present in the Northeast.

The Northeastern NOx Budget Program provided
the foundation for what was to be the most radical
and telling (if unheralded) change in air quality reg-
ulation in the United States, the NOx SIP Call. The
acronym SIP stands for State Implementation Plan,
which is the detailed source-specific set of regula-
tions that prescribes air emission limits on all sources
within the state in order to attain or to maintain the
National Ambient Air Quality Standard (NAAQS)
for specified pollutants. As such, it is the heart of the
command-and-control approach of air quality regu-
lation that had become the norm with the Clean Air
Act Amendments of 1970. In response to a tighten-
ing of the NAAQS for ozone in the late 1990s, the
EPA offered the affected states the option of either
submitting a conventional prescriptive SIP to EPA
for approval or accepting an EPA-determined state
budget and adopting the “Model Rule” that would
allow trading among all sources in the multi-state
region. Every state chose the latter option and thus
was born in 2003–04 what is now called simply the
NOx Budget Program, which extends well beyond
the Northeast to include all sources east of the Great
Plains. In offering this choice and in accepting it,
both the federal EPA and the state air quality regu-
lators recognized and acknowledged the limits of the
traditional prescriptive form of regulation.

The Chicago VOC program was a local application
of cap-and-trade, like RECLAIM, and like the NOx
programs, it aimed at ozone attainment, but it tar-
geted a different set of ozone precursor emissions:

volatile organic compounds. As such, it was another
first, but it is also notable in being judged largely a fail-
ure, at least in its initial form. Firms complied with the
program, which went into effect in 2000, but there
were some remarkable anomalies that indicated some-
thing was amiss, such as a positive price and expiring,
unused banked allowances. The problem was a set of
prescriptive hazardous air pollutant (HAP) regula-
tions that had gone into effect at the same time con-
cerning the same set of emissions. The interaction of
the two instruments meant that some installations
were constrained by the HAP regulations and others
by the VOC trading program. The latter bought
allowances, but the former did not always sell their
excess allowance holdings and tended simply to ignore
the market possibilities. The authors of the definitive
study of this program describe it as market-based
“window dressing” for a dense set of traditional regu-
latory measures that did the real work (Kosobud et al.
2006). Using two instruments to achieve the same goal
provided some flexibility to a few participants but suc-
ceeded mainly in adding cost.

Although debate now focuses on cap-and-trade pro-
posals to limit greenhouse gas emissions, it would be
a mistake to omit the further extensions of emissions
trading that will take effect in 2009–10 as a result of
the Clean Air Interstate Rule (CAIR) and the Clean
Air Mercury Rule (CAMR). Both have followed the
regulatory route pioneered by the NOx SIP Call
whereby federal approval of the state’s implementa-
tion plan can be obtained by accepting the EPA-
determined state budget and the trading rules set out
in the respective Model Rules (Napolitano et al.
2007). In the case of CAIR, the SO2 and NOx caps in
the existing SO2 Trading and NOx Budget Programs
are being effectively reduced by about two-thirds
over a five year period in order to address persistent
ozone non-attainment and the new fine particulate
standards. In the case of the mercury rule, a new
emissions trading program is being set up to limit
power plant emissions of a quasi-global pollutant
that has been previously unregulated. These mea-
sures were implemented by administrative rule by
the Bush Administration and they have gone virtual-
ly unnoticed by all but the parties involved.

The lack of controversy over the CAIR and CAMR
contrasts markedly with the debate concerning
greenhouse gas (GHG) emissions trading proposals
now under consideration in Congress. After what
would seem like an almost triumphal march of near
universal acceptance of cap-and-trade systems for



dealing with challenging air quality problems, the
whole concept is now being called into question with
serious and well-meaning suggestions that alternative
regulatory approaches may be more appropriate for
GHG emissions. The contrasting reception of CAIR
and the climate proposals is the more striking in that,
when emissions trading emerged as a viable and prac-
ticable regulatory instrument in the 1990s, it was seen
as applicable mostly to new problems that were not
covered by the existing air quality regulation under
the Clean Air Act. In fact, since then, it has proven
harder to extend emissions trading to new problems,
such as climate, than it has been to apply emissions
trading to air quality problems falling squarely within
the ambit of the Clean Air Act, perhaps because the
legal authority and conventional prescriptive alterna-
tives existed as an always present alternative.

If the time has not already arrived, the implementa-
tion of CAIR will soon create a situation where the
extensive apparatus of prescriptive regulation of SO2

and NOx emissions from stationary sources will be
redundant. Emissions from any given source will be
determined by the cost of the respective allowances
instead of the increasingly archaic prescriptive regula-
tions that tell firms to do what they would do anyway
as a result of the high price on emissions.

Whether the trend to increasing reliance on market
incentives instead of prescriptive regulation will hold
for greenhouse gases is the issue now being joined. As
of this writing there is no cap-and-trade system for
CO2 or GHG’s in existence in the US, although the
Regional Greenhouse Gas Initiative is scheduled to
start operating in 2009 if by then a sufficient number
of Northeastern states adopt the proposed regulations,
as they say they will. California’s legislature and gov-
ernor have empowered a regulatory agency to issue
regulations to take effect in 2012 that would return the
state’s GHG emissions to 1990 levels by 2020, but it is
almost certain that emissions trading will play only a
partial role, probably restricted to electric utilities and
perhaps some industrial facilities. Meanwhile, the
more important and real debate is being engaged at
the federal level, where several serious proposals to
cap GHG emissions starting in 2012 are under consid-
eration in the Congress.There are, however, significant
differences concerning major design features among
proposals and their supporters that will require a num-
ber of years to reconcile. The debate will be difficult
and protracted, and the outcome is uncertain. It seems
unlikely, but it would be the supreme irony if the calls
for an alternative “simpler” approach are heeded, ig-

noring the lessons from America’s extensive experi-
ence with emissions trading and leaving Europe alone
as the champion of a global GHG trading system.
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THE EUROPEAN EMISSIONS

TRADING SCHEME: AN

OVERVIEW OF OPERATION

AND LESSONS

MICHAEL GRUBB*

After a decade of struggle during the 1990s, dur-
ing which the European Union sought to intro-

duce a carbon tax as a principal means of tackling
climate change, a sudden change of approach pro-
duced a radical breakthrough in attempts to intro-
duce a carbon price in Europe. Considerations of
subsidiarity, legal and institutional structures, and
the inherent political difficulties of the large-scale
revenue transfers embodied in a carbon tax com-
bined to make emissions trading – long proposed by
the US Clinton Administration – more practical.
After the EU’s turnabout on this issue, it took just
three years – fast by the standards of European leg-
islative development – to move from concept to a
completed EU Directive on Emissions Trading. This
article looks at its key features, experience to date,
lessons and prospects.

The EU ETS: key features

The EU emissions trading scheme, which began
operating in 2005, caps CO2 emissions from heavy
industry – power generation and half a dozen
mandatory energy-intensive sectors, plus all combus-
tion plants above a certain size threshold (20MW).
Covering almost half of all EU CO2 emissions, it
forms the centrepiece of European policy on climate
change. Trading the allowances to emit CO2 gives
value to reducing emissions and has formed a mar-
ket with an asset value worth tens of billions of euros
annually.

Although unprecedented in its scale and scope, the
main pillars of the EU ETS were built on many years
of economic research into theories of emissions trad-
ing, combined with practical experience of schemes
principally for various other pollutants in the US.

The basic idea is straightforward. Based on Coasian
theory, defining rights to emit and permitting trade in
these allowances enables participants to look for the
cheapest way of delivering the aggregate environ-
mental goal. A market emerges and price of emission
allowances defines the lowest-cost way of meeting
the constraint set.The external impact is internalised,
with maximum efficiency. Moreover, allocating free
emission allowances enables governments to over-
come the problem that had bedevilled carbon tax
proposals for a decade, by separating the efficiency

property of a market-based instrument, from the rev-

enue transfers involved in taxation. Free allocation, in
other words, offers from a standpoint of political
economy a neat, intrinsic way of buying off political
opposition to an efficient market solution.

It is such a simple idea it is a wonder it took so long
to gain credibility – and in the eyes of some critics, so
quick to lose it. Like many simple ideas, its practical
implementation posed many challenges. The Direc-
tive was carefully designed to be an evolutionary
process, in at least three phases:

– A first phase from 2005–07, with various opt-out
provisions

– A second phase, with tougher non-compliance
provisions, running from 2008–12 to coincide with
EU governmental targets under the first commit-
ment period of the Kyoto Protocol

– Subsequent phases to be developed in the light of
experience with the first two.

This article appears at the cusp of transition from
the first, trial phase, to the “real thing” in terms of
its operation at full strength under the umbrella of
Kyoto commitments – and shortly before the
release of the first salvo on its longer term future,
in the form of a European Commission proposal
for post 2012 design. It is thus an excellent moment
to take stock.

* Prof. Michael Grubb, Faculty of Economics, Cambridge Uni-
versity, UK.



Lessons from phase I 

Phase I began operation on schedule and the
mechanics of market services soon appeared, with
information services, brokers, monitoring and verifi-
cation agencies emerging in abundance. With many
millions of euros at stake, CO2 finally reached the
boardroom of companies across Europe.

The main market focus of course was on the price. In
the early months, carbon prices rose steadily, tracking
the rising gas price that determined the cost of
switching away from coal in power sector generation.
As gas prices continued to soar, the CO2 price broke
free from this marker and oscillated in the range
EUR 20–25/tCO2 for much of the year (Figure 1).

From several perspectives, 2006 was the defining
year for the EU ETS. It started with prices for phase
I (2005–07) emission allowances reaching levels
higher than anyone predicted, peaking at EUR
30/tCO2, whilst governments confidently issued draft
National Allocation Plans (NAPs) for how they
intended to allocate allowances for phase II, the
Kyoto period of 2008–12. The year ended with phase
I prices sinking close to zero, and several countries
threatening to take legal action to overturn the
European Commission’s rejection of almost all the
submitted NAPs as inadequate. It was certainly a
year of vast learning – as befits the middle of the
first, learning, period of a major new system.

The key to prices of course is scarcity, and the biggest
difference between the EU ETS and other markets
is that government decisions create the scarcity.
Concerns from some analysts about overall shortage

in phase I proved groundless, when in May 2006 the
release of data on verified emissions for 2005
showed a substantial surplus. The price halved
overnight, and as the situation clarified over subse-
quent months, it sank further. The final tally showed
that emissions in 2005 were about 100 Mt (5 percent)
below the allocated amount, and shortly after the
New Year phase I allowances became essentially
worthless. Data for 2006 show that emissions
increased fractionally, but not nearly enough to mop
up the excess supply of allowances.

Debate continues about the reasons for the surplus.
The suggestion that some companies might actually
have cut back their emissions in the face of a stringent
carbon price was for a while drowned in the noise of
condemnation about overallocation, but the most
detailed studies (e.g., Ellerman and Buchner 2006)
suggest that actual abatement was an important com-
ponent – potentially accounting for the majority of
the surplus.

After their initial anguish, the brokers stopped wor-
rying, as forward trade in phase II allowances
became an equally active market, and all eyes turned
to the struggle over phase II allocations.

Phase II allocation 

It was against this roller-coaster backdrop that coun-
tries sought to develop their National Allocation
Plans (NAPs) for phase II, the Kyoto period of
2008–12. There was a great deal at stake. Phase I had
already shown the huge potential financial value of
emission allowances – at EUR 20/tCO2, govern-

ments were allocating assets
worth probably more than EUR
200 billion in total. Not surpris-
ingly, they were subject to huge
lobbying pressures. Yet the EU
ETS in phase II was central to
meeting Kyoto Protocol targets.

Under the terms of the EU ETS
Directive, the European Com-
mission is empowered to reject
NAPs if they do not meet cer-
tain criteria laid out in the direc-
tive, relating to the avoidance
of surplus allocations and consis-
tency with Kyoto targets. How-
ever, the data on verified 2005
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emissions were published only six weeks before the
official deadline for submitting proposed phase II
NAPs to the European Commission – clearly insuf-
ficient for governments to consider wholesale re-
visions.

Most of the NAPs initially proposed for phase II
offered modest cutbacks relative to projections of
sharply rising emissions – and, in aggregate, would
have resulted in an increase of around 5 percent rela-
tive to the verified levels of 2005, after correcting for
differences in coverage.This was not only inconsistent
with Kyoto targets; it would also have left a precari-
ously thin margin below “business-as-usual” emission
projections. Depending upon assumed relative energy
prices (gas vs. coal, as illustrated) and the inflow of
emission credits from abroad, the EU ETS could have
been rendered almost impotent for the whole of
phase II, requiring hardly any real abatement.

Faced with this risk, on 29 November 2006 the Com-
mission announced a momentous decision. In evalu-
ating the first 11 NAPs (10, after the French govern-
ment withdrew its plan a few days before), it reject-
ed all but the UK’s as inadequate.

In fact the Commission went further than this. It
clarified its interpretation of the directive in terms of
specific total allocations that would be deemed
acceptable, linking allowed allocations to two main
factors. The first was a requirement that allocations
be consistent with Kyoto targets, after taking account
of other aspects of member state implementation
plans including provisions for purchase of interna-
tional Kyoto credits. The second was an explicit
numerical formula that total allocations could not
exceed 2005 levels multiplied by projected econom-
ic growth, corrected for trends in energy intensity
(energy per unit of economic output). Moreover, the
economic growth projections and energy intensity
corrections were taken from international (EU)
sources, not those that member states themselves
presented.

Under the terms of the directive, member states had
three months to appeal against the Commission
decisions. By announcing decisions on such a big
group of countries simultaneously, the Commission
raised the stakes enormously. Any country that chal-
lenged its ruling – as the German economics minis-
ter initially threatened to do – would be disputing
the underlying interpretation of the directive, which
had been applied consistently across all countries,

and would thereby open the floodgates for all to
appeal. This would have locked up the EU ETS in
legal disputes from which it would probably never
have recovered – certainly not in time to be of much
use to investors wanting to know the rules for phase
II. Faced with rising public debate in the year of its
EU and G8 presidencies, Germany backed down
and others did so too.

In aggregate, the Commission’s decisions cut total
allocations in Europe by 10 percent as compared to
the initial submitted and draft plans – turning a pro-
posed aggregate increase of 5 percent from 2005 lev-
els into confirmed allocations 5 percent below 2005
levels. The final allocations total almost exactly ten
billion tonnes of CO2 over the period – two billion
tonnes annually. CO2 emissions associated with
European industry are firmly capped, for the first
time, anywhere, since concerns about climate change
first emerged on the international political stage
some two decades earlier.

Distribution and Kyoto compliance

Another major impact of the European Commission
decisions was to greatly reduce disparities between the
different NAPs and to bring them much closer to con-
sistency with national Kyoto targets. Figure 2 shows
for each country the percent cutback relative to 2005
levels (vertical axis), against the percent cutback in
national emissions required for a country to meet its
Kyoto target domestically (horizontal axis). The diag-
onal line indicates the “proportional share line”, i.e.,
emission reductions for ETS sectors that would be
proportional to the national total cutback implied by
Kyoto targets. It also compares the final outcome (tri-
angle) with the original national proposal (circle).

Figure 2 reflects two main themes in the battle over
phase II allocation plans in Europe. The first con-
cerned allocation in the EU-15 countries, principally
western and southern European countries that are
mostly falling short of a path towards their Kyoto
targets. The UK, the biggest exception to this pat-
tern, had submitted a relatively ambitious allocation
plan and the draft Spanish plan proposed even big-
ger cutbacks. The German government led the
charge against the Commission’s tightening of the
screws, but as it backed away from its threat to take
legal action, the other EU-15 countries did so too.
The net effect of the Commission winning its politi-
cal struggle – apart from saving the EU ETS as a



credible market – was to align most of the other EU-

15 countries closer to the “proportional share” cut-

back, many with a significant cutback relative to

2005; those that fell short had to demonstrate

stronger offsetting action, in other sectors or through

international purchases.

The effort to strengthen NAPs faced a different issue

in the new member states of eastern Europe. These

were all (except Slovenia) easily on track to comply

with their Kyoto obligations, thanks to the decline in

emissions far below 1990 levels in the aftermath of

economic transition. Here the other element of the

Commission’s formula – the cap relative to verified

2005 emissions adjusted for economic growth and

energy intensity changes – came to the fore. In some

cases (e.g. see Poland, Slovakia and the Czech

Republic), this imposed dramatic cutbacks on their

plans. To some degree, this turned out to be a strug-

gle over the meaning of accession to the EU itself.

The Commission insisted that all EU members had

to abide by common rules and expectations, includ-

ing the provisions to stop surplus allocations forming

an implicit subsidy. The majority of the new member

states continue with legal challenges – but this has

not stopped phase II from proceeding and most chal-

lenges are likely to peter out, perhaps with minor

adjustments. The result all round is to set national

aggregate allocations on a more “level playing field”

across Europe than in phase I.

A pause for reflection: what
makes the EU ETS different? 

As the dust settles on phase II
allocations and attention turns to
the phase beyond, this is an op-
portune time to reflect what makes
carbon and the EU ETS so differ-
ent from trading schemes that have
gone before and the policy implica-
tions of this.

One factor is the sheer scale. The
EU ETS is the biggest such
scheme in the world by an order
of magnitude. At allowances pri-
ces in the range of EUR 10–30/t
CO2, the value of allowances issu-
ed every year is EUR 20–60 bil-
lion, compared with the US’s East
Coast NOx trading programmes
(EUR 1.1 billion) or SO2 trading
schemes (EUR 2.8–8.7 billion).1

The sheer scale of the EU ETS means that it could
affect the costs of key industrial sectors more than
any previous environmental policy – perhaps more
than all the others put together. Yet part of the prob-
lem in the debate over the EU ETS is the tendency to
make sweeping generalisations, not least about costs
and competitiveness impacts. Figure 3 provides some
context, by plotting the potential cost impacts of a
EUR 20/tCO2 price on the most carbon-intensive
manufacturing activities, against the value-added of
these activities, using the UK example. Cement and
steel stand out; for no other significant activity do
such carbon costs amount to much more than 10 per-
cent of value-added even if they had to pay in full.
Free allocation does much to protect cement, steel
and a number of other sectors. Out of 159 activities in
this study, only 20 – amounting to about 1 percent of
value-added in the UK economy – face a full carbon
cost impact exceeding 4 percent of their value-added.

This does not make the costs minor, but in terms of
potential trade impacts with other regions of the world,
it does set them in the context of other international
differentials of raw materials, labour costs, interest rate
impacts and exchange rate variations, for example.
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Note: For each country, the vertical axis shows the percent cutback in NAPs from verified
2005 emission levels in the EU ETS sectors. The horizontal axis shows the national per-
cent difference between 2005 total emissions and national Kyoto targets. Consequently,
the diagonal line shows the “proportional share line” if EU ETS sectors (which typically
make up 40–50 percent of total national emissions) are cut back in proportion to the
Kyoto target. The circle at the bottom of each vertical bar shows allocations proposed as
of November 2006; the triangle at the top shows the final outcome.
Source: Carbon Trust (2007).

1 CO2 – 2.2 billion tonnes annual emissions in phase I at EUR
10–30/tCO2; SO2 10 Mt at USD 270–850/t, NOx East Coast market,
640,000t at USD 2000/t.
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Aside from the scale, many other features stand
out, each of which differentiates the EU ETS from
a “pure” market and raises important policy issues.

Small cutbacks and price instabilities

The economic scale, combined with the relative dif-
ficulty of reducing CO2 emissions compared to
many other pollutants, underlies the relatively
small cutbacks observed. This is problematic par-
ticularly since both evidence and theory suggest
that projection-based targets and allocations tend
to be biased upwards.2 Small cutbacks in the con-
text of intrinsic uncertainty inevitably create price
volatility, which carries a cost. Difficulties in pre-
dicting future allowance prices delay investment
decisions. By waiting, a company can gain more
knowledge about future CO2 prices, and risk aver-
sion may further reduce the inclination to invest,
reflecting classic results of real options theory (e.g.,
Baldursson and von der Fehr 2004). Given rela-
tively modest cutbacks in the face of large uncer-
tainties, policies which can provide a greater
degree of price stability in the EU ETS would be
valuable.3

During the battles over al-
location for phase II, many gov-
ernments moved to increase the
level of auctioning of allowances,
with many now set to issue
5–10 percent of allowances
through auctions during phase II.
This offers a ready means to
improve price stability and in-
vestor confidence, if governments
set a reserve price. This would
then act as a price floor (to the
extent that the market needed
access to the auction). To avoid
competition between member
states, they would have to agree
the minimum price and basic auc-
tion rules. This would not conflict

with the existing terms of the directive, remains an
option available throughout phase II, and there are
several familiar, readily available approaches to con-
ducting such auctions (Hepburn et al. 2006).

The opposite concern is that prices might rise to levels
deemed to pose an unacceptable risk to European
industry (e.g., Bouttes, Leban and Trochet 2006).
Assessment of the phase II supply-demand balance,
and of the economics of competitiveness over the five-
year period, suggests this is unlikely. It is, however, true
that a planned response to any such eventuality would
be better than a panic-based reaction such as occurred
in the California NOx trading system, and a price cap
or “safety valve” could allay such concerns. One
option, should prices rise to levels of serious political
concern, would be to relax current constraints on
imports of emission credits from developing countries
and perhaps expand the scope of emission credits that
could qualify for compliance purposes.

Over-compensation and windfall profits

A related feature is the tendency towards “overcom-
pensation”. CO2 costs raise production costs and the

Assumptions: CO   price = €20/t CO  ; pass throuh in electricity = €10/mwh
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Figure 3

2 This is for three reasons. First, business, like the rest of humanity,
tends towards optimism – no business sets out its store based upon
pessimism, contraction, or projected failure; it is the aggregate mar-
ket that suggests the above interpretation to some participants.
Second, linking allocations to projected needs creates a huge incen-
tive for businesses to inflate forecasts. Third, assumptions that cut-
ting emissions would take time and capital underestimate the scope
for some basic housekeeping measures: companies “don’t know
what they don’t know” about mitigation possibilities until they find
out. For evidence on emission forecast uncertainties and inflation,
see Grubb and Ferrario (2006).

3 Obviously industry is exposed to volatile prices for many other
input factors, but if all producers use similar technologies, then they
can pass on changes in input prices to product prices. In contrast, if
two competing technologies, e.g., with different levels of energy
efficiency, can be used to manufacture the same product, then cost
differences that only affect one technology are more difficult to
pass to the product price. Risk-averse investors then prefer the
solution with lower capital costs – which is usually not the energy-
efficient approach. Reducing uncertainty about post-2012 can thus
accelerate investment in low-carbon technologies, reducing emis-
sions and CO2 allowance prices.



normal response is to raise product prices to com-
pensate. Economically, free allocation amounts to
an alternative way of compensating companies. If
companies in competitive markets maximise profits
by setting prices relative to marginal cost of pro-
duction, these marginal costs now include opportu-
nity costs of CO2 allowances – in which case there is
potential “double compensation”, leading to wind-
fall profits.

This has been most evident for the power sector
(e.g., Sijm, Neuhoff and Chen 2006). In countries
with liberalised power markets, generators have
passed through most of the opportunity costs, as
expected, with aggregate profits totalling billions of
euros. There are notable exceptions, where the
retail price levels are set by government contracts
or regulation.4 However, whilst consumers may
welcome such protection from the real costs of
CO2, all these approaches create distortions that
can undermine the incentives for CO2 reductions.

In other sectors, price responses may be con-
strained by competition from outside Europe. This
is not an “all or nothing” constraint: if firms max-
imise profits, they will still generally pass through
much of the opportunity cost, making profits at the
risk of some loss of market share (Smale et al.
2006). Granting free allocations is thus highly
imperfect as a protection against foreign competi-
tion: companies still face the full costs in their mar-
ginal production decisions. In most products, the
price rise required to recoup the net exposure alone
is trivial (Carbon Trust 2004; Sato et al. 2006); the
marginal cost incentive is to go beyond this, and end
up both making profits from the system and losing
some market share.

The more robust justification for free allocation is
that it compensates existing assets for the impact of
environmental regulation that was not foreseen at
the time of construction. This interpretation would
create clear criteria for the amount and basis for
allocation and indicate that free allocation is part of
a transitional process towards a strategic objective of
fully internalising CO2 costs.

Operational distortions

Free allocation can distort incentives. If installations
cease to receive free allowances when they close, this
creates a perverse incentive to keep inefficient facil-

ities operational. The repeated negotiations of allo-
cations for subsequent periods create additional
challenges. Even beyond 2012, the need for flexibili-
ty to adapt to learning in both climate change sci-
ence and mitigation may make it difficult to commit
credibly to much longer allocation periods. The com-
plications of international negotiations put further
constraints on such commitments.

Many countries have allocated allowances in rela-
tion to historic CO2 emissions. If companies expect
a continuation of this approach, this undermines
the incentive for companies to reduce emissions,
since higher emissions in one period would be
rewarded by greater allocations in the next. This is
the “updating” or “early action” problem (Neuhoff,
Keats and Sato 2006). In fact there is a “hierarchy”
of potential distortions arising from repeated allo-
cations. All distortions can be reduced if govern-
ments credibly commit to reducing in subsequent
rounds the free allowance allocation related to his-
toric data or existence of installation.

Note that these incentives apply to methodologies at
facility level.Where countries separate aggregate emis-
sion allocations from the way they are distributed
between facilities, the incentive effects need to be dis-
tinguished.

Investment distortions

Most governments set aside free “new entrant
reserves”, which economically amount to an invest-
ment subsidy. If the volume were unlimited, such
subsidies might reduce the product price – which
may be part of the aim, but is not actually achieved.5

Governments use NERs to help support new con-
struction, but giving free allowances in proportion to
the carbon intensity of new plants can bias the incen-
tive towards more carbon-intensive investments
(Neuhoff et al. 2006). When projected forwards, such
distortions are amplified by the multi-period nature
of the EU ETS.
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4 In these countries, domestic bills are not affected despite an
increase in wholesale price levels, and the vertically integrated
companies cross-subsidise their retail costs with the profits from
the free allocation. In other countries, dominant power generators
might anticipate government intervention and thus refrain from
passing on CO2 opportunity costs to wholesale price levels.
5 The amounts available in most allocation plans are limited, and
the response of new construction too slow. Moreover once opera-
tional, carbon-intensive new entrants face the same incentive as
incumbents to factor-in opportunity costs of production.
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Unlike existing facilities, where one aim of differen-
tiated free allocation is to avoid stranded assets and
reduce major revenue transfers between companies,
there is no serious rationale for differentiating new
entrant reserves. The ideal would be to abolish them
altogether, so that zero carbon investments received
the full value of their contribution towards decar-
bonisation. Politically the desire to attract new
investment is, however, a strong driver, not only
between EU and other regions, but between EU
countries. Benchmarking new entrant reserves on
the basis of capacity avoids the worst of distortions,
but even this can be difficult unless all do the same.
It is one of the clearest areas in which potential dif-
ficulties in allocation are exacerbated by the lack of
harmonisation – if a sector in one country can plau-
sibly argue that the methodology adopted in anoth-
er is more favourable. We now consider this final
characteristic of the EU ETS.

Devolution of allocation responsibilities

The final way in which the EU ETS differs from
many other trading systems is in the devolution of
allocation responsibilities, in this case to its 27 mem-
ber states (now 30, including the EEA countries).
This was an essential part of the deal that enabled
the adoption of the directive: Member states would
never have ceded to the European Commission the
power to distribute valuable assets to their indus-
tries. Nor is the EU ETS unique in devolving powers
of allocation: it is typical in a number of US systems.
Moreover, there are different degrees of harmonisa-
tion, applicable to different aspects of the EU ETS,
and the Commission can and does seek to increase
the degree of harmonisation through guidance notes
(del Rio Gonzales 2006).

Nevertheless, the devolution of allocation responsi-
bilities does cause significant problems. The most
notable area is with respect to new-entrant rules,
where free allocation offers a de facto subsidy to new
investments, raising the prospect of a “race to the
bottom” as member states compete to attract invest-
ment. In practice, competition on broader aspects of
the allocation method to incumbents is also prob-
lematic. Politics is largely comparative, and claims by
one company or sector that it is being treated more
severely than its neighbour can create powerful pres-
sures to weaken allocations. Greater harmonisation
over time, particularly for new-entrant rules and in
the most heavily traded sectors, is likely.

Prospects for the future 

Considering post-2012 design may appear to be pre-
mature, but is likely to be just as important as getting
phase II right, given the timescales of new invest-
ments and the importance of expectations. Following
a review in the latter half of 2007, early in 2008 the
European Commission will publish proposals for the
design of phase III. It will be the opening salvo in
what is bound to be a major battle over the relation-
ship between environment and industry in Europe,
and between the member states and the EU’s insti-
tutions.

The world will be watching. Negotiations on post-
2012 quantified commitments in the framework of
the Kyoto Protocol were launched by the Montreal
Meeting of Parties in December 2005, but rapid
progress is not expected, not least because of contin-
ued non-participation by the Bush Administration.
Given the complexity of the issues, combined with
the international political situation, a global agree-
ment on post-2012 quantified reduction targets is
unlikely before 2010. This is too late to be of much
use in assisting efficient investment under the EU
ETS: a credible EU commitment and structure to
support EU low-carbon investment needs to be
established well before then.

Credibility on post-2012 targets requires clarity and
commitment to a design that effective, efficient, and
both economically and politically sustainable. This
appears achievable, but not easy. Future design
needs to avoid the perverse economic incentives that
can result from repeated free allowance allocations,
and concerns around competitiveness and leakage
must be addressed to allow the EU ETS to maintain
higher prices over longer periods.

Economic analysis underlines that competitiveness
is primarily a strategic issue, not an immediate one.
Most participating sectors can expect to profit from
the EU ETS: but those for which this involves signif-
icant price rises on internationally traded products
may start to see erosion of exports, and/or import
penetration into domestic markets if product price
impacts are high enough and sustained (Demailly
and Quirion 2006; Smale et al. 2006; Houcarde,
Neuhoff et al. 2007). Similarly, decisions on the loca-
tion of major investments by multinational compa-
nies will be based on strategic evaluation of the costs
and benefits of locating in different regions over
periods of decades (Houcarde, Neuhoff et al. 2007).



Indeed, phase II could be considered as a transition-
al period in which the profits accruing to several sec-
tors as a result of free allocations could be used to
build up investment in low-carbon technologies and
associated expertise, enhancing their position for a
carbon-constrained world.

The drive to reduce windfall profits, to reduce some
of the perverse incentives around grandfathered
allocations and strengthen the incentives for low car-
bon investment all point towards much greater use
of auctioning in phase III. Particularly if this is com-
bined with mechanisms for stabilising the price, the
EU ETS will start to acquire more tax-like proper-
ties over time, moving in an evolutionary way
towards what has always proved politically impossi-
ble in one step.

Conclusions

After five decades of struggle over European energy
and environmental affairs, establishing a binding
emissions cap with a free CO2 trading market across
the EU is no small achievement. It has secured
unprecedented management attention devoted to
cutting CO2 emissions and led to a surge of emission
reduction efforts both within Europe and in devel-
oping countries through its link with Kyoto’s Clean
Development Mechanism. The EU ETS carbon
price is watched, in Europe and around the world, as
perhaps the principal index of how seriously the
world is starting to tackle the problem of climate
change, and of the potential value of low carbon
investments.

Phase I of the EU ETS already shows that carbon
cap-and-trade is feasible and that the EU ETS has a
sound basic market design. Companies traded across
Europe, against a transparent market price reflecting
perceptions about scarcity and the cost of abate-
ment. The traumatic events of 2006 demonstrated
that verification systems are sound and essential;
that companies cut their emissions perhaps more
easily than expected; and that the market could
respond promptly to new information.The big lesson
was on the need for better information and tougher
allocation.

A second lesson is the need for an independent
authority (for the EU ETS, the Commission) that
can act as a “policeman” to ensure that allocations
accord with agreed criteria. Indeed the events of

2006 lead much further than this. The Commission’s
political victory in the allocation struggle, introduc-
ing a formulaic approach to establishing acceptable
volumes, represents a huge de facto step towards
harmonising the allocation process in Europe, at
least at the level of aggregate caps. The member
states have only themselves to blame for this: left to
their own devices they proved collectively unable to
offer allocations that would have delivered a mean-
ingful carbon market, leaving no choice other than to
centralise the cap-setting process.

However the Commission would have been power-
less without the broad criteria agreed in the direc-
tive, the basis upon which it made its interpretive
decisions. In particular, the Kyoto targets were the
essential legal tool that was wielded to ensure mean-
ingful cutbacks. Not only was the Kyoto Protocol’s
existence essential impetus to creating the EU ETS,
but its specific targets proved to be the decisive tool
in the battle to establish meaningful, if still modest,
allocation cutbacks for European industry.

Phase II thus has already benefited from the biggest
lessons in phase I, but it will reveal many more issues
that have yet to be tackled. Whilst a credible carbon
price will change decisions so as to reduce opera-
tional emissions, for example in the dispatch of
power stations, the striking limitation of the EU ETS
as currently implemented is the weakness of its long-
run incentives for lower carbon investments. The
New Entrant Reserves intrinsically weaken this by
subsidising carbon intensive investments, and the
lack of post-2012 clarity further impedes those seek-
ing finance for large, risky investments in low carbon
solutions. These are some of the underlying issues
that will have to be tackled forcefully for phase III.

Finally, managing the future allocation and interna-
tional trade of increasingly valuable emission
allowances will require stronger institutional foun-
dations. Allocations designed to compensate sectors
for average costs need far more sophisticated
approaches than yet considered, which might have to
be differentiated much more according to specific
sectoral characteristics. Long-term credibility is cru-
cial, yet greater sectoral differentiation of approach-
es could make it even harder to resist pressures to
tweak allocations for short-term political conve-
nience. Pressures to harmonise allocation methods
across Europe will be challenged by both domestic
circumstances, and the desire to expand internation-
ally. Faced with these conflicting pressures, govern-
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ments may need to learn from monetary policy, in
which the need for credible commitments to tackle
inflation led to the establishment of independent
central banks with clear mandates, and ultimately
the creation of the European Central Bank.
Establishing a long-term, clear and credible founda-
tion for managing the EU ETS and its diverse inter-
national linkages could require thinking of a similar
order.
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Renewable electricity has increased significantly
in recent years on a global scale and especially

within Europe. A major reason for this development
at the European level is the national support strate-
gies triggered by Directive 2001/77/EC on renewable
energies in the electricity sector (European Par-
liament and Council 2001), which set the renewable
energy sources (RES-E) target of 21 percent at the
EU-25 level for the year 2010 and specified corre-
sponding targets for all 25 member states. All EU
member states have introduced policies to support
the market introduction of RES-E and most of them
have started to improve the corresponding adminis-
trative framework conditions (e.g. planning proce-
dures, grid connection) as well. The market diffusion
of new renewable energy technologies has increased
significantly over the last decade. The existing sup-
port instruments encompass feed-in tariffs (FITs),
quota-based tradable green certificates (TGCs),
investment grants, tender procedures and tax mea-

sures. Up to now, these policies have been imple-

mented exclusively on a national level and aim to

fulfil the national targets as set in the RES-E direc-

tive. However, based on the currently implemented

policies, these targets will most likely not be met in

the majority of countries, which indicates that RES-

E support systems are still not designed in a suit-

able way.

Evaluation of policy instruments for promoting
renewable electricity from a historical perspective

Classification of policy instruments and develop-

ment of RES-E policies in the EU

Within this study, the assessment of direct regulatory

promotion strategies is carried out by focusing on a

comparison between price-driven (e.g. FITs) and

quantity-driven (e.g. quotas based on TGCs) strate-

gies, which can be defined as follows:

Feed-in tariffs (FITs) are generation-based, price-

driven incentives. The price that a utility or supplier

or grid operator is legally obligated to pay for a unit

of electricity from RES-E producers is determined

by the system. Thus, a federal (or regional) govern-

ment regulates the tariff rate. It usually takes the

form of either a fixed amount of money paid for

RES-E production, or an additional premium on top

of the electricity market price paid to RES-E pro-

ducers. Besides the level of the tariff, its guaranteed

duration represents an important parameter when

evaluating the actual financial incentive. FITs allow

technology-specific promotion and acknowledge

future cost-reductions by applying dynamically

decreasing tariffs.

Quota obligations based on Tradable Green Certi-

ficates (TGCs) are generation-based, quantity-driven

instruments. The government defines targets for

RES-E deployment and obliges a particular party of

the electricity supply-chain (e. g. generator, whole-

saler or consumer) with their fulfilment. Once de-

fined, a parallel market for renewable energy certifi-

cates is established and their price is set following
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demand and supply conditions (forced by the obliga-
tion). Hence, for RES-E producers, financial support
may arise from selling certificates in addition to the
revenues from selling electricity on the power mar-
ket. In principle, technology-specific promotion is
also possible in TGC systems. But it should be noted
that separate markets for different technologies will
lead to much smaller and less liquid markets.

Figure 1 shows the evolution of the main support
instrument for each country. Only 8 of the 15 coun-
tries regarded did not experience a major policy shift
during the period 1997–2006. The current discussion
within EU member states focuses on the comparison
of two opposed systems, the FIT system and the
quota regulation in combination with a TGC-mar-
ket. The latter have replaced existing policy instru-
ments in some European countries, such as Belgium,
Italy, Sweden, the UK and Poland. Other policy
instruments, such as tender schemes, are no longer
used in any European country as the dominating
policy scheme. However, there are instruments like
production tax incentives and investment incentives
which are frequently used as supplementary instru-
ments. Only Finland and Malta apply them as their
main support scheme.

Effectiveness of policy instruments

The effectiveness of a policy for renewable electrici-
ty is based on its ability to increase the generation of

electrical power. The definition of effectiveness used
in this analysis is given in the following equation:

This definition of effectiveness has the advantage of
being unbiased with regard to the available potential
for individual technologies in a specific country.
Member states need to deploy RES-E capacities
proportional to the given potential in order to
demonstrate the comparable effectiveness of their
instruments. This appears to be a meaningful
approach since the member state targets, as deter-
mined in Directive 2001/77/EC, are also mainly
based on the realisable generation potential of each
country.

Figure 2 shows the average annual effectiveness indi-
cator for wind onshore electricity generation for
1998–2005 for EU-15 countries. Several findings can
be derived from these figures. Firstly, the three mem-
ber states showing the highest effectiveness during
the considered period – Demark, Germany, and

Spain – applied fixed feed-in tar-
iffs during the entire period
1998–2005 (with a relevant sys-
tem change in Denmark in 2001).
The resulting high investment
security as well as low adminis-
trative barriers stimulated a
strong and continuous growth in
wind energy during the last
decade. It is often claimed that
the high level of the feed-in tar-
iffs is the main driver for in-
vestments in wind energy, espe-
cially in Spain and Germany.
However, as will be shown in the
section below, the tariff level is
not particularly high in these two
countries compared with the
other countries analysed here.
This indicates that a long-term
and stable policy environment is
actually the key criterion for the
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success of developing RES-E markets. As can be
observed in a country like France, high administra-
tive barriers can significantly hamper the develop-
ment of wind energy even under a stable policy envi-
ronment combined with reasonably high feed-in tar-
iffs.

Economic efficiency from society’s point-of-view

In order to analyse the economic efficiency of sup-
port from a historical perspective we compare the
level of support in the case of wind energy onshore
and the corresponding costs of electricity genera-
tion. Based on this definition the analysis shows (see
Figure 3) that for many countries the support level
and the generation costs are very close. Countries
with costly potentials frequently show a higher sup-
port level. A clear deviation from this rule can be
found in the three quota systems in Belgium, Italy
and the UK, where support is presently significantly

higher than the costs of genera-
tion. The reasons for the higher
support level expressed by the
current green certificate prices
include still immature TGC
markets, the non technology-
specific design of the currently
applied TGC-systems as well as
the higher risk premium re-
quested by investors. In the case
of Spain and Germany, the sup-
port level indicated in  Figure 3
appears to be above the average
level of generation costs. How-
ever, the low cost potentials
have already been exploited in
these countries due to recent

success in market growth. Therefore a level of sup-
port that is moderately higher than average costs
seems to be reasonable.

Expected revenues and profits for investors

In order to correlate the effectiveness of an instrument
with the efficiency of support as defined in the previ-
ous section, the levelised profit of potential wind ener-
gy investments was calculated for Austria, Belgium, the
Czech Republic, France, Germany, Ireland, Italy,
Lithuania, Spain, Sweden and the UK for the year
2004. Thus, calculations are based on the effective sup-
port conditions in each country during 2004.

By plotting the effectiveness versus the levelised
profit as shown in Figure 4, the correlation between
the levelised profit for investments and the level of
effectiveness attained by the support instrument in
the respective year is analysed.

In Figure 4, the expected lev-
elised profits as well as the effec-
tiveness show a broad spectrum
for the countries under consider-
ation. It should be pointed out
that the different instruments
have different levels of maturity
and that policy schemes in some
countries – in particular quota
obligation systems – are still in a
transitional phase. It is striking
that Italy, the UK and Belgium,
which transformed their markets
by introducing quota systems as
the main support instrument
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between 1999 and 2002, are characterised by expect-
ed high levelised profits but low effectiveness. The
high levelised profit results in particular from the
extrapolation of the presently observed certificate
prices. The results show that certificate systems lead
to higher producer revenues than FITs, which com-
pensate for high investment risks. Furthermore, the
recent development of certificate prices does not
show any decreasing tendency. On the other hand,
countries with FITs seem to be typically more effec-
tive at generally moderate levelised profits per unit
of electricity generated. The fact that expected prof-
itability from the investor’s perspective is signifi-
cantly lower for FITs is directly linked with a higher
efficiency of this strategy because additional costs
for consumers are lower.

Prospective analysis based on
the model Green-X

In this section we aim to signpost
the way forward by presenting a
prospective analysis of possible
future RES-E support options at
the European level. The effec-
tiveness and efficiency of sup-
port schemes is based on the
results obtained from simulation
runs using the Green-X model
(www.greenx.at). This tool en-
ables us to make a comparative
and quantitative analysis of the
future deployment of RES up to
2020 in all energy sectors (i.e.
electricity, heat and transport)

based on applied energy policy strategies in a
dynamic context. Geographically the assessment
refers to the European Union as of 2006, comprising
25 member states (EU-25).

Figure 5 indicates the investigated scenario paths
and the resulting RES-E deployment – comprising a
business-as-usual (BAU) case based on a continua-
tion of current national support schemes (BAU), a
national improvement and a harmonisation of RES-
E support at the European level based on either
technology-specific support, i.e. a feed-in tariff sys-
tem with technology-specific differentiated tariffs, or
uniform support, i.e. a quota obligation based on
TGCs commonly applied for all RES-E options.

Results with regard to non-har-

monised conditions – BAU &

improved national policies-

scenario

In 2004 the total amount of RES-
E generation within the EU-25
was around 460 TWh, corre-
sponding to a share of about
15 percent of gross electricity
demand. Without any changes to
the current support schemes of
the various member states, RES-
E would achieve a demand share
of 18.2 percent in 2010 at EU-25
level. If RES-E support is accom-
panied by energy efficiency mea-
sures as assumed for a sensitivity
variant to the BAU case, a higher

0

5

10

15

20

0 1 2 3 4 5 6 7

Note: This graph shows a possible levelised profit per unit of electricity generated by an investment in wind 

onshore in 2004.

EFFECTIVENESS INDICATOR VERSUS LEVELISED PROFIT FOR 

WIND ONSHORE
effectiveness indicator in %

Feed-in-tariffs Quota/TGC Tender Tax incentives/Investment grants

expected annuity, EUR Cent/KWh

UKIT

DE

AT

IE

FI

LT

SE FRCZ

ES-

Fixed Price

ES-

Market Option

BE

Wallonia

BE

Flanders

Figure 4

0%

15%

20%

25%

30%

35%

1990 1995 2000 2005 2010 2015 2020

R
E

S
-E

 d
e
p
lo

y
m

e
n
t

Historical development

BAU-forecast

Indicative RES-E Target (2010)

Strengthened national policies

951 TWh

(BAU)

1156 TWh

(improved national
& harmonised policies)

Introduction of harmonised policies (2015)

Technology-specific 

harmonised FIT scheme

Non technology-specific 

harmonised TGC system

Business-as-usual

(Bau)

Continuation of current

national policies

up to 2020

Improved national

policies

Efficient & effective

national policies

No Harmonisation

OVERVIEW OF INVESTIGATED CASES

Technology-specific

support

Feed-in tariffs

-harmonised

Non technology-

specific support

Quota obligation based

on TGCs – harmonised

Harmonisation in 2015

0%

15%

20%

25%

30%

35%

1990 1995 2000 2005 2010 2015 2020

R
E

S
-E

 d
e
p
lo

y
m

e
n
t

Historical development

BAU-forecast

Indicative RES-E Target (2010)

Strengthened national policies

951 TWh

(BAU)

1156 TWh

(improved national
& harmonised policies)

Introduction of harmonised policies (2015)

Technology-specific 

harmonised FIT scheme

Non technology-specific 

harmonised TGC system

0%

15%

20%

25%

30%

35%

1990 1995 2000 2005 2010 2015 2020

R
E

S
-E

 d
e
p
lo

y
m

e
n
t

Historical development

BAU-forecast

Indicative RES-E Target (2010)

Strengthened national policies

951 TWh

(BAU)

1156 TWh

(improved national
& harmonised policies)

Introduction of harmonised policies (2015)

Technology-specific 

harmonised FIT scheme

Non technology-specific 

harmonised TGC system

Business-as-usual

(Bau)

Continuation of current

national policies

up to 2020

Improved national

policies

Efficient & effective

national policies

No Harmonisation

OVERVIEW OF INVESTIGATED CASES

Technology-specific

support

Feed-in tariffs

-harmonised

Non technology-

specific support

Quota obligation based

on TGCs – harmonised

Harmonisation in 2015

Business-as-usual

(Bau)

Continuation of current

national policies

up to 2020

Improved national

policies

Efficient & effective

national policies

No Harmonisation

OVERVIEW OF INVESTIGATED CASES

Technology-specific

support

Feed-in tariffs

-harmonised

Non technology-

specific support

Quota obligation based

on TGCs – harmonised

Harmonisation in 2015

Figure 5



demand share of 18.8 percent is feasible in 2010. By
2020, these differences will become more apparent: a
share of 23.6 percent is projected for the default
BAU case, whilst deployment in relative terms is
27 percent for BAU with accompanying DSM.

In contrast, it would be feasible to meet the Euro-
pean target as set by the RES-E Directive by im-
proving the support conditions for RES-E rigorous-
ly and immediately in all EU countries, including a
removal of non-financial deficiencies and the imple-
mentation of energy efficiency measures. In the
“improved national policies” case, a RES-E share of
20.9 percent is reached in 2010, rising to 34.1 percent
in 2020.

The dynamic development of RES-E generation in
both cases is depicted in absolute terms at the EU-25
level in Figure 6. This graph illustrates the tech-
nology-specific deployment for
new RES-E plants and shows
the total RES-E stock (indicated
by the blue area) comprising all
plants installed up to the end of
2004. If currently implemented
RES-E policies are maintained,
as assumed in the BAU case,
the total amount of RES-E gen-
eration will increase from 460
TWh in 2004 to about 951 TWh
in 2020. This 2020 figure com-
prises almost equal contribu-
tions of new RES-E installations
(from 2005 to 2020) in the order
of 520 TWh (55 percent of total
RES-E) and the stock of exist-

ing RES-E plants installed prior
to 2005, which account for
431 TWh (equal to a share of
45 percent in total RES-E gen-
eration) by 2020 in the BAU
case. “Improved national poli-
cies” will induce a much higher
deployment of new RES-E in
the investigated period: by 2020
this will amount to 725 TWh
from new RES-E plants in-
stalled between 2005 and 2020,
corresponding to 63 percent of
the total RES-E generation of
1156 TWh.

Figure 7 illustrates the required
consumer expenditure for both cases investigated at
the EU-25 level due to the underlying national RES-
E policies and the corresponding induced RES-E
deployment. In this context, the consumer / societal
expenditure due to the support for RES-E repre-
sents a net value  based on the direct costs of apply-
ing a certain support scheme. This figure also illus-
trates both the technology-specific shares of new
RES-E plants and the expenditures associated with
the stock of existing RES-E plants (indicated by the
blue area).

The required consumer expenditures will increase
steadily over the next ten years with BAU. In relative
terms, expressing the expenditures as a premium per
MWh total demand, these are projected to rise from
a level of 2.1 EUR/MWhDEMAND in 2005 up to about
5.0 EUR/MWhDEMAND in the final years 2019 and
2020. Obviously, within the “improved national poli-
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cies” variant, characterised by a
40 percent higher RES-E de-
ployment in the investigated pe-
riod 2005 to 2020, even greater
financial support is required to
achieve the ambitious RES-E tar-
get set for 2010. Accordingly, a
steeper increase in expenditure in
the period up to 2017 occurs, cul-
minating in a peak at 7.7 EUR/
MWhDEMAND in 2017.

Harmonisation: Technology-

specific versus uniform support

Besides the above discussed na-
tional support options (i.e. BAU
and “Improved national poli-
cies”) the following policy options at the European
level are investigated below:

– Harmonisation of support based on a uniform

(non technology-specific) support scheme, i.e. a
quota obligation based on TGCs commonly
applied for all RES-E options.

– Harmonisation of support based on a technology

specific support scheme, i.e. a feed-in tariff system
with technology-specific differentiated tariffs.

In addition, a further variant of each harmonised
RES support case is also taken into consideration.
Thereby, in case of technology-specific support it is
assumed that the support is limited to less novel
RES-E technologies, whilst in the case of non-tech-
nology-specific support the variant refers to the neg-
ligence of the investor’s risk (as commonly associat-
ed with uncertain earnings in the TGC market).

One target is assumed for future RES-E deployment
in 2020 in all cases based on harmonised support in
order to be able to compare the economic efficiency
of the different policy options – i.e. it is assumed that
about 1156 TWh have to be generated by RES-E at
the EU-25 level by 2020, similar to the “improved
national policies” case. Note that regarding har-
monised support options a transition period is taken
into account. Accordingly, new and improved har-
monised policies offering equal financial incentives
throughout Europe are then applied to new RES-E
installations from 2015 onwards.

A comparison of the cumulated consumer expendi-
ture for new RES-E installations – i.e. the total trans-

fer costs due to the promotion of new installations in
the observed period 2005 to 2020 as well as the resid-
ual costs after 2020 – is shown in Figure 8 for the
investigated cases. This figure illustrates both the
cost-efficiency and the effectiveness of RES-E sup-
port options, expressing the cumulated consumer
expenditures in specific terms, i.e. per MWh induced
RES-E generation. The following conclusions are
drawn from this diagram:

– The cumulated transfer costs for consumers are
lowest when applying technology-specific support
harmonised throughout Europe achieved by
applying feed-in tariffs. There are marginal differ-
ences between the two variants, i.e. by considering
or neglecting novel RES-E options.

– Improved national policies with a similar deploy-
ment of new RES-E result in slightly higher spe-
cific costs corresponding to an increase of +18
percent compared to the technology-specific sup-
port provided within a harmonised scheme
(including novel RES-E options).

– Higher specific costs can be expected from con-
tinuing current RES-E support. With BAU, the
specific costs are 49 percent higher compared to
harmonised technology-specific support. It is
worth mentioning that the overall deployment of
new RES-E is 29 percent lower with BAU than
with all other policy options.

– The most inefficient policy option in terms of
costs is harmonised, but non technology-specific
support as provided by a uniform EU-wide TGC
system, which results in much higher consumer
expenditures ranging from + 60 to + 68 per-
cent compared to its technology-specific coun-
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terpart incl. novel RES-E options – depending
whether the investor’s risk is neglected or taken
into account.

Conclusions

The empirical findings presented in this paper show
that instruments which have proven to be effective
also tend to be economically efficient. Feed-in sys-
tems, which are implemented in the majority of EU
member states, have initiated significant growth of
renewable energy generation at moderate costs for
society. The main reason for this observation is the
long-term price security of the system combined
with technology diversification of support. Com-
pared to short-term trading in renewable certificate
markets, the intrinsic stability of feed-in systems
appears to be a key element for success.

The key criterion for achieving an enhanced future
deployment of RES-E in an effective and efficient
manner, besides the continuity and long-term stabil-
ity of any implemented policy, is the technology
specification of the necessary support. Concentrat-
ing on only the currently most cost-competitive tech-
nologies would exclude the more innovative tech-
nologies needed in the long run. Furthermore, it
would not be possible to achieve any moderate to
ambitious RES-E target without considering these
novel RES-E options. In other words technology
neutrality may be cost-efficient in the short term but
is more expensive in the long term.

Even in the short term, the producer profits involved
in the promotion of RES-E as well as observable cost
differences among cheap to moderate RES-E options
suggest a diversification of support. Most of the
European success stories of promoting RES-E over
the past decades in an effective and economically effi-
cient way were driven by feed-in tariffs, which are
implemented in a technology-specific manner.

The results of the modelling exercise clearly indicate
that the major part of possible efficiency gains can
already be exploited by optimising RES-E support
measures at the national level – about two thirds of
the overall cost reduction potential can be attributed
to optimising national support schemes. Further effi-
ciency improvements at a considerably lower level
(about one third of the overall cost reduction poten-
tial) are possible through an EU wide harmonisation
of the support schemes provided that technology-

specific support is implemented. In contrast, if har-
monisation meant putting all the RES-E options in
one basket and giving equal support to all the RES-
E technologies considered, then the accompanying
consumer expenditures would increase significantly
if the RES-E target is ambitious. Consequently, a
harmonised non technology-specific support would
decrease efficiency of support.
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Box

Climate Change: Impacts, Adaptation and Vulnerability

The report from Working Group II of the Intergovernmental Panel on Climate Change (IPCC) is the second of three
working group parts of the Fourth Assessment Report. It describes current scientific understanding of the impacts of
climate change on natural, managed and human systems, the capacity of these systems to adapt and their vulnerability. In
the following a short summary of this report is given.

Climate change today: observed impacts and vulnerabilities

Observations from all continents and in most oceans show that many natural systems are being affected by regional climate
changes, particularly temperature increases:
• Physical systems: Global ice melt leads to enlargement and increased numbers of glacial lakes, with increased risk of

outburst floods. There is increasing ground instability due to thawing in permafrost regions, and a growing risk of rock
avalanches in mountain regions. There is an increased run-off and earlier spring peak discharge in many glacier- and
snow-fed rivers. Lakes and rivers in many regions are warming, with effects on thermal structure and water quality.

• Biological systems: Spring events – such as leaf unfolding, bird migration, egg-laying – are occurring earlier. Ranges of
plant and animal species are shifting polewards at the global level and upwards at local levels. Arctic and Antarctic flora 
and fauna are changing, which leads to far-reaching disruptions of the food chain.

The anthropogenic component of warming over the last three decades has had a discernible influence on many physical and
biological systems. Over 89 percent of the more than 29,000 data series from different locations document changes in the
direction expected as a response to warming.

Evidence of effects from regional increases in temperature on managed and human systems include the following:
• Agriculture and forestry: Effects on management at higher latitudes in the Northern Hemisphere, such as earlier spring

planting of crops, alterations in disturbance regimes of forests due to fires and pests,
• Health: Increased mortality in Europe and Asia during prolonged heat waves, changed distribution and infectious

potential in some regions of infectious disease vectors, such as mosquitoes and ticks, increase of allergenic pollens in
Northern Hemisphere high and mid-latitudes,

• Human activities: Aspects of indigenous livelihoods in the Arctic, such as hunting and travel over snow and ice. Winter
sports in lower-elevation alpine areas are adversely affected.

Future climate change: estimated impacts and vulnerabilities

Assuming that climate change will not be mitigated and that adaptive capacity is not enhanced through resolute action, for 
the 21st century scientists expect far-reaching key impacts for different systems and sectors which will be relevant for
humans and the environment alike. For the first time, the IPCC has evaluated climate impacts in relation to expected
future temperature increases. Examples of the impacts of a further increase in the global mean temperature (as compared
to 1980–99) follow:
• Global mean temperature changes of up to 1.5ºC would exacerbate current key vulnerabilities and cause others, such as

negative health effects caused by heat waves, floods an droughts, as well as malnutrition and infectious diseases, millions
more people exposed to increased water stress, increased damage from storms and floods and increased coral bleaching.

• Global mean temperature changes of 1.5 to 3.5ºC would result in an increasing number of key impacts at all scales, such
as many million more people at risk from coastal flooding, widespread loss of biodiversity, and commitment to
widespread deglaciation of the Greenland and West Antarctic ice sheets with associated sea level rise.

• Global mean temperature changes greater than 3.5ºC would exceed the capacity of all systems – physical, biological and
social, in particular of human societies – to adapt to this extent of warming, especially since it can be even more pronounced
regionally. As examples, about 30 percent loss of global coastal wetlands and widespread mortality of corals.

Some systems will experience particularly severe impacts: Ecosystems such as tundra, boreal forests, alpine and
Mediterranean ecosystems, mangroves, coral reefs; low-lying coasts, water resources in middle and dry low-latitude
countries, agriculture in low-latitude regions, human health.

Regions that will be particularly affected are, for example, the Arctic, Africa, especially southern Africa, small islands and
Asian mega-deltas, such as the Ganges-Brahmaputra and the Zhujiang.

Specifically, scientists expect the following impacts of climate change for individual climate-sensitive systems and sectors:
• Water: There is high confidencea) that runoff and availability will increase at high latitudes and in some wet tropical

areas, whereas they will decrease over some dry regions at mid-latitudes and in dry tropical areas, in some of which 
water is already scarce. Water volumes stored in glaciers and snow cover will decrease and, with them, water availability
in regions that are currently home to more than one billion people (one sixth of the world’s population).

• Ecosystems: There is high confidence that the resilience of many ecosystems will be exceeded in the 21st century due to
an unprecedented combination of climate change and associated disturbances (e.g. flooding, drought, wildfire, insects,
ocean acidification) and other global change drivers, such as land use change, pollution and over-exploitation of resources.
If the global mean temperature increases by more than 2 to 3°C above pre-industrial levels, it is expected that the
functioning of some ecosystems will be impeded to such an extent that negative impacts on the products and services
that they provide, e.g. water and food supply, are to be expected. Roughly 20–30 percent of plant and animal species
(assessed so far) are expected to be at increased risk of extinction if global temperature exceeds 2 to 3°C above pre-
industrial levels. Coral reefs are vulnerable to thermal stress and to progressive acidification of the oceans and have low
adaptive capacity. Coastal wetlands, such as salt marshes and mangroves, will be negatively affected by sea level rise. 

• Food: In temperate regions, increases in local mean temperature of up to 1.5 to 3.5ºC above pre-industrial levels can
have small beneficial impacts on crop yields, which subside in some regions if the temperature increase is greater. At
lower latitudes, even moderate temperature increases are projected to have negative impacts on crop productivity, and
increased droughts and floods will compromise agriculture especially in subsistence sectors.

• Industry, settlement, society: The costs and benefits of climate change will vary widely by location and scale. Some of the 
effects in temperate and polar regions will be positive and others elsewhere will be negative. In the aggregate, however,
net effects will tend to be more negative the larger or more rapid the change in climate. The most vulnerable industries,
settlements and societies are generally those in coastal and river flood plains, i.e. those whose economies are closely
linked to climate-sensitive resources. Poor communities are especially vulnerable, in particular those concentrated in
high-risk areas. They tend to have more limited coping capacities and are more dependent on climate-sensitive resources
such as local water and food supplies. Many million more people are projected to be at risk from coastal flooding due to
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sea-level rise during the 2080s, especially in densely populated and low-lying areas where adaptive capacity is relatively 
low and which already face other challenges such as tropical storms or local coastal subsidence. The numbers affected
will be largest in the mega-deltas of Asia and Africa while small islands are especially vulnerable.

• Health: Researchers consider that the health status of millions of people will be affected by global warming, particularly in
regions with low adaptive capacity. In these regions, malnutrition will increase, leading to negative impacts on the growth
and development of children. Generally, more deaths, diseases and injuries are expected due to heat waves, floods, storms,
fires and droughts. Cardio-respiratory diseases will increase due to higher concentrations of ground level ozone but some 
mixed effects are also expected, for example, the decrease or increase of the range and transmission potential of malaria in
Africa.

Global warming: impacts on Europe

For the first time, wide ranging impacts of changes in current climate have been documented: retreating glaciers, longer
growing seasons, shift of species’ ranges, and health impacts due to a heat wave of unprecedented magnitude. The observed
changes are consistent with those projected for future climate change.

In an overall balance for Europe, nearly all regions will be negatively affected by some future impacts of climate change
and these will pose challenges to many economic sectors. Climate change is expected to magnify regional differences in
Europe’s natural resources, e.g. water availability.

• In Northern Europe, climate change is initially projected to bring mixed effects including some benefits for small changes
in temperature: Reduced demand for heating, increased crop yields, increased forest growth. However, as climate
change continues, its negative impacts (more frequent winter floods, endangered ecosystems, increasing ground
instability) will outweigh any benefits.

• In Central and Eastern Europe, summer precipitation is projected to decrease causing higher water stress. Health risks
due to heat waves are projected to increase. Forest productivity will decline and the frequency of peatland fires will
increase.

• In Southern Europe, climate change is projected to worsen conditions (high temperatures and drought) in a region already
vulnerable to climate variability: increased risk to health due to heat waves, more wildfires, reduced water availability
and hydropower potential and lower crop yields.

Further impacts:
• Flooding will increase as a result of increased ice and snow melt, flash floods will become more frequent throughout

Europe, winter floods and flooding will become more frequent in coastal areas and erosion will increase. 
• Health risks (heat waves, flooding, diseases) will increase without adaptation measures.
• Biological diversity will change dramatically, especially in alpine communities, as the great majority of organisms and

ecosystems will have difficulties adapting.
• The challenges for many sectors of industry (agriculture and forestry, tourism, energy production) will grow.
• The region has substantial adaptive capacity but there are considerable constraints to implementation and major 

challenges from changes in extreme events.

Responses: Adaptation and climate protection measures

The IPCC scientists expect the impacts of climate change to intensify in line with the rise in the average global
temperature. As the temperature rises, the adaptive capacity decreases and adaptation costs increase. The limits of
adaptation and its concrete costs remain unclear because effective instruments are highly dependent on specific
geographical climate risk factors as well as on the policy environment. Researchers consider the following fundamental
assumptions to be likely:
• Unmitigated climate change is, in the long term, likely to exceed the adaptive capacity of natural, managed and human

systems. The impacts will vary from region to region. Calculated globally they will cause high costs, and these costs will
increase more and more over time as global temperatures increase, outweighing possible benefits of climate change. Net
effects are more likely to be strongly negative with greater or more rapid warming.

• A number of impacts, in particular those projected beyond 2020, can be delayed or reduced by decreasing the release of
climate-damaging gases. The earlier and more ambitious emission reductions are the higher the probability that the
impacts of climate change will be milder.

• Adaptation will be necessary to address impacts resulting from the warming that is already unavoidable due to past
emissions.

• Further adaptation measures are crucial in order to reduce the vulnerability of physical, biological and human systems to
future climate change, but there are barriers, limits and costs involved. The risk-reducing potential is either very limited
or very costly for some key vulnerabilities, such as loss of biodiversity, melting of mountain glaciers or disintegration of
major ice sheets.

• Vulnerability to climate change is exacerbated by environmental pollution and poverty. It is also dependent on the
development path of a society.

• Sustainable development can reduce vulnerability to climate change by strengthening the adaptive and regenerative
capacity of ecosystems.

The IPCC scientists point out that the array of potential adaptive responses available is very large, ranging from purely
technological (e.g., sea defences), through behavioural (e.g., altered food and recreational choices) to managerial (e.g.,
altered farming practices) and policy decisions (e.g., planning regulations, emission reduction targets). Yet there remain
formidable environmental, economic, informational, social, attitudinal and behavioural barriers to the implementation of
adaptation measures.

a) The following terms have been used to express confidence in a statement: Very high confidence: At least a 9 out of 10 
chance of being correct. High confidence: About an 8 out of 10 chance. Medium confidence: About a 5 out of 10 chance.
Low confidence: About a 2 out of 10 chance. Very low confidence: Less than a 1 out of 10 chance.
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SECTOR-SPECIFIC

REGULATION: TRANSITORY

OR AD INFINITUM? AN

INTERNATIONAL STATUS

REPORT ON REGULATORY

INSTITUTIONS*

HANS SCHEDL**

Initial needs of sector specific regulation

In the process of privatising public monopolies, the
EU Commission is pursuing policy reforms that are
advancing both the standardisation of institutional
and regulatory frameworks and the creation of com-
petition-oriented European utility markets. Existing
monopolies have to be dissolved as a precondition to
opening up the markets. From the 1980s onwards
numerous reforms have been instigated in the con-
viction that competition would lead to an improve-
ment in service offerings in terms of both price and
technology. The international telecommunications
industry has been affected by these reforms from the
very beginning.

The transition from a monopoly market to a com-
petitive market in telecommunications has been
fraught with problems:

• The former monopolist (incumbent) owned all
essential rights – e.g., the access to the customer
through the local loop. The introduction of com-
petition was thus connected with interventions in
property rights.

• The dominance of the incumbent would have
allowed for various abuses of market power – be
it through pricing strategies or the specification of
technical requirements.

• Investments in this market are asset specific, i.e.,
they cannot be used otherwise. New competitors

will only consider the risk of sunk cost if frame-
work conditions for an investment are promising.

• Networks are characterised by significant exter-
nalities. The utility of a communication network
depends on the number of accessible subscribers.
At the moment of liberalisation all subscribers
were still in the incumbent’s network. Compe-
titors only had a chance if they were granted
access to this network.

• Significant asymmetries existed regarding the
information of market participants. Bilateral con-
tracts would probably have been incomplete, pric-
ing agreements problematic.

• Telecommunication services imply non-economic
objectives like universal service and the consider-
ation of social interest.

These initial problems could not be solved by the
application of general competition law, which is typ-
ically applied after a detection of abuse (ex post);
they require sector specific “ex ante” regulation.

To solve these problems, independent regulatory
authorities with the power to enact sector-specific
regulations were set up in most countries for the pur-
pose of overseeing the transition. In the Inter-
connection Directive, European authorities specified
that sector-specific regulation would be a transition-
al measure: “When effective competition is achieved
in the market the competition rules of the Treaty will
in principle be sufficient to monitor fair competition
ex-post.”1 In response to repeated allegations of
excessive bureaucracy, the European Commission
stressed in 1999 that they were working to create a
regulatory regime “which can be rolled back as com-
petition strengthens, with the ultimate objective of
controlling market power through the application of
Community competition law.”2 The current 2006
review of the telecommunications regulatory frame-
work also adheres to the transitory character of reg-
ulation: “The regulatory regime is designed to phase
out regulation progressively as effective competition
is established.”3

New developments and problems

In the meantime, general economic conditions have
changed drastically from the initial situation at the
end of the 1990s: intense competition in all telecom-

* In a prior study at the beginning of the European liberalisation
process, the Ifo Institute analysed the organisation of selected reg-
ulatory authorities: The Ifo Institute and the Centre for European
Integration Research published an initial study comparing the legal
framework of regulation of telecommunications markets (Libera-
lisierung der Telekommunikationsordnungen – Ein Rechtsvergleich
2000). This report continues the earlier work and includes an inter-
national comparison of regulatory institutions. The complete study
is available in German. The Ifo Institute is grateful to Deutsche
Telekom AG for providing initial financing for this study.
** Hans Schedl is senior economist at the Ifo Institute for
Economic Research at the University of Munich.

1 97/33/EC, Recital 25.
2 COM (1999) 539 final, Section 4.7 (Specific Competition Issues).
3 See COM (2006).



munication markets, rapid technological develop-
ment with ever-shorter innovation cycles and
amended laws now characterise the decision-making
environment of national regulatory authorities.
International markets have been marked by falling
prices, an increasing number of competitors and the
loss of market share by the former monopolist
(incumbent; Figure 1).

New technologies (e.g., Next Generation Networks,
IP, VDSL) are providing additional fuel for far-
reaching changes in electronic communications.
International analysts and market observers like
Goldman Sachs predict that this trend will continue
undiminished over the next few years, leading to
additional business losses for the incumbents
(Figure 2).

The influence of changing markets and increasing
competition in telecommunications on the institu-
tional structure of these authori-
ties4 are analysed in this article.
The question arises as to whether
these extremely dynamic and
innovative processes in the
telecommunications sector were
accompanied by institutional
adjustments of national regulato-
ry authorities – adjustments that
will eventually lead to market
supervision by general competi-
tion authorities. The underlying
study (Schedl and Sülzle 2007)

explored that question empiri-
cally as part of a review of insti-
tutions in eleven countries (Aus-
tralia, Germany, Finland, France,
the UK, Italy, the Netherlands,
Sweden, Switzerland, Spain and
Hungary). It provides an over-
view of the current state of struc-
tures of international regulatory
institutions for telecommunica-
tions markets against the back-
ground of competitive situation.
The study examines the charac-
ter of regulation and observable
successes, e.g. the increasing
number of competitors, market
shares and falling prices. At the

same time, it identifies new problem areas apparent
in the regulated telecommunications sector: falling
investment and lagging innovation in network infra-
structure.

More than eighty annual reports were analysed for the
study. Regulation experts were interviewed by tele-
phone: employees of the regulatory authorities and
ministries, as well as independent researchers well
versed in matters of regulation. The interviews were
based on a guideline developed by the Ifo Institute.

National regulatory agencies

Regulatory tasks

Among the eleven selected countries five different
structures regarding regulatory tasks can be dis-
cerned (Table 1):
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4 These authorities often have other, sta-
tistically inseparable, tasks.
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• Telecommunication and broadcasting regulation
exists in Australia, Italy, Switzerland and the UK.

• Telecommunication and postal regulation is prac-
tised in France, Sweden and Hungary.

• Finland and the Netherlands have a mixed form
of these models with reduced regulation of broad-
casting.

• In Germany energy and rail regulation have been
added to the tasks of telecommunication and
postal regulation.

• Regulation in Spain is limited to the fixed network.

During the last ten years there have been several
task extensions: the merger of broadcasting and
radio communication with telecommunication regu-
lation in the UK (2003) and Australia (2005), the
inclusion of postal regulation in France (2005) and of
energy and rail regulation in Germany (2006).

Modifications were made as a
result of increasing obligations
for the review of EU member
states regarding market analysis
and the examination of signifi-
cant market power. Organisatio-
nal modifications and extensions
make it difficult to compare
telecommunication regulations.
They have led to significant in-
creases in employment.

Employment

The size and development of
employment in national regula-

tory agencies differ considerably. Roughly three
types of size can be discerned (Table 2):

• Agencies with very high employment in Germany
and the UK.

• Those with employment figures between 300 and
500 (Switzerland, Netherlands, Australia and
Hungary) and

• Agencies with comparably low employment
(Sweden, Italy, Finland, France and Spain).

These figures may, in several cases, be misleading as
some employees with regulatory influence have
remained in ministries (e.g. in France, Italy or Spain).

The growth rates indicate a largely increasing trend
in employment. A clear decrease was only evident
for Germany, which, in our opinion, is linked to posts
marked for no replacement due to the size of the

Table 1 

Regulatory tasks 

Telecommunication Broadcasting

Fixed Mobile
Post

Frequencies Competition Content
Energy Rail

Australia (X)* (X)* X X X 

UK X X X X X 

Switzerland X X X X X 

Italy X X X X X 

Finland X X X X X 

Netherlands X X X X 

France X X X 

Sweden X X X 

Hungary X X X 

Germany X X X X X 

Spain X (X)**

(X)* = Price- and access regulation in the competency of the competition authority; (X)** = not yet founded.

 Source: Country reports of the NRAs.

Table 2 

Number of employees (2005) and their growth (1999–2005)

Employment

100–250 300–500 >500 >2,000

Growth
 in per cent

Germany 2,358 –9.4

UK 776 +297.9

Switzerland 441 +6.5

Netherlands 433 +7.2

Australia 417 n.a.

Hungary 311 n.a.

Sweden 250 n.a.

Italy 240 +238.0

Finland 232 +20.2

France 168 +20.0

Spain 142 +25.7

 Source: Country reports and OECD DSTI/ICCP/TISP(2005)6/FINAL.



agency. For three countries growth rates could not be
calculated.

Advisory boards

Organisation charts reflect, as expected, flat struc-
tures for most of the smaller agencies – an exception
is the French agency. Typically, mid-sized and large
agencies additionally resort to institutionalised
external advisory boards.These boards provide addi-
tional expert knowledge and contribute to stabilising
the institution (Table 3).

Financing

With respect to financing, the agencies can be
grouped into roughly three categories.Agencies with

• Nearly complete funding provided by contribu-
tions and charges passed on to the industry:
Finland, Germany, Hungary, Netherlands
(OPTA) and Spain.

• Mixed funding provided by industry fees and
appropriation: Italy, Netherlands (AT), Sweden,
Switzerland and UK.

• Nearly complete funding provided by appropria-
tion: Australia and France.

Measurement problems

The data collection revealed several problems in mea-
suring telecommunication regulation. Observable were

• Imprecise  measurements: The merger of parts of
the Federal Post Ministry and the Agency of Post

and Telecommunication as the national regulator
in Germany resulted, compared internationally,
in the creation of a large institution (about 2,500
employees). Only about 300 persons are actually
involved in telecommunication regulation.

• Other organisations that influence regulation: In
several countries ministerial departments with an
influence on regulation continue to exist (e.g.
France, Italy, Netherlands, Spain). In Australia the
tasks of price and access control are under the
competency of the competition authority. It was
only possible to include in our data the figures for
the Netherlands from the department of radio-
communication.

• Missing information or missing details: This
applies to employment and budget information in
several countries.

• Conflicting information in different sources:

Information on price and market share showed
significant differences between OECD and EU
sources.

This underlines the necessity for further research.

Institutional theory is used to analyse the changes
that have taken place. They impute a generally high
level of inertia for public institutions and postulate
that state institutions use increasingly detailed inter-
pretations of their mission or additional areas of com-
petence they have acquired as evidence of their
necessity to exist. The objective of this long-term pro-
ject is the description of the institutional character of
regulatory authorities and their introduction into the
debate on European regulatory requirements.

Working hypotheses

Institutional theory led us to the formulation of the
following hypotheses:

• Persistency: Regulatory authorities are not differ-
ent from other public institutions. Once estab-
lished, they are not easily dismantled. The aboli-
tion of tasks is compensated by an expansion of
remaining tasks or the creation of new ones.

• Low adaptability: Regulatory authorities are cha-
racterised by an inbuilt moment of inertia. The
assimilation of changing general conditions (e.g.,
technology, innovations) occurs, if at all, with sig-
nificant delay. Changing tasks lead to enlarge-
ment in the case of new tasks and limited trans-
fers in the case of expanded ones. The develop-
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Table 3 
Institutionalised advisory boards

Policy Other User
Orientation

1 2 3 4 4 3 2 1

Australia X X X X
UK X X X X
Italy X X
France X X X X
Germany X X
Spain X
Switzerland
Finland
Netherlands
Sweden
Hungary

1, 2, 3, 4 = Number of boards. – X = Institutional
ised boards.

 Source: Country reports and NRA reports.
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ment of competition or a
changing market environment
has no repercussions on the
development of personnel in
regulation.

• Limited influence on organi-

sation: The possibilities for
influencing cutbacks or the
organisational change of in-
dependent regulatory author-
ities are limited.

Results

Despite a strong increase in the
intensity of competition in tele-
communications markets after
ten years of complete liberalisation, sector-specific
regulation has  not been phased out in favour of gen-
eral competition law in any of the European coun-
tries studied. Falling prices, an increasing number of
competitors, and the incumbents’ loss of market
share have led to reduced regulation in some areas,
but any definite renunciation of regulation tied to
success factors remains to be seen. On the contrary,
ten years after the “transitory” introduction of regu-
lation, structure-preserving behaviour, e.g., an
expansion in regulatory scope and responsibility, a
boost in personnel, and higher budgets for the
authorities in question (Figure 3), can be observed.

Current analysis in selected countries shows that
new, increasingly sophisticated regulation mecha-
nisms, e.g., the procedures for the determination of
significant market power (SMP, Article 14) and mar-
ket analysis (Article 16), have been introduced.5

Both increasing specialisation and an increasing ten-
dency for regulatory authorities to take their place
next to existing supervisory organisations as equals
with their own distinct identities were observed.
These findings are consistent with institutional theo-
ry. Further observations are:

• Current trends show that personnel expansion at
regulatory authorities predominates internation-
ally. Measured by the number of employees,
employment increased by an average of more
than 60 percent between 1999 and 2005. This

increase is largely due to the establishment and
strengthening of the regulatory authorities in
their institutional environments.

• On average, the selected European regulatory
authorities employed about 518 employees in
2005. Although Germany authorities lost employ-
ees against the overall trend (– 9.4 percent), total
employment was at 2,358 (2005) employees, more
than 600 percent above the average employment
level of the regulatory authorities in the other ten
countries. Given this order of magnitude, it seems
unlikely that the reduction in workforce is a result
of a shrinking scope of regulatory duties.6 It
should be noted, however, that the employment
figures may not reflect total employment in regu-
lation.7 It can be assumed that the figures would
be modified if the authorities were to provide
information on the number and qualifications of
the employees who work specifically on telecom
market regulation issues.8

• The theory of persistent institutions is equally
supported by the development of the scope of
activity of regulatory authorities.

• The analysis of eleven regulatory institutions
leads us to the conclusion that the goal of a tran-
sitional, sector-specific regulation, which would
be reassigned to general competition law, is not
fixed in the objectives and/or the corresponding
legal basis of regulatory institutions. There are no
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5 Directive 2002/21/EG of the European Parliament and of the
Council dated 7 March 2002 on a common regulatory framework
for electronic communications networks and services (Framework
Directive).

6 A much more likely scenario: this is an isolated effect of “limited-
duration positions”.
7 In some countries, there are still ministry departments that have
complete regulatory power (such as AT in the Netherlands) or
affect regulation (such as STSI and MEN in France).
8 E.g. at Germany’s Federal Network Agency (Bundesnetzagen-
tur), about 300 employees are estimated to be directly involved
with telecommunications regulation.



concrete specifications for phasing out regulation
de lege lata in the individual member states.

• The increased workload resulting from the EU
regulatory framework has led to organisational
adaptation on the part of the authorities, but there
is still no sign that work is being shifted inside the
regulatory authorities to new assignments.9

• In the face of a significant increase in competition,
employment trends indicate that regulatory au-
thorities have a low ability to adapt with respect to
the gradual phasing out of regulation. However,
one should keep in mind that different national
regulatory institutions have varying amounts of
freedom to act as they wish. The state’s ability to
shape and guide these institutions differs due to
factors such as differing financing models for var-
ious authorities as well as differing civil service
regulations and levels of protection from dis-
missal. The growing requirements of the EU
Commission are probably a major factor as well.

• Generally it can be observed that regulatory insti-
tutions with a stronger element of self-financing
(through fee revenue, etc.) have more leeway in
their decision-making on organisational matters
than authorities that depend predominantly on
appropriation. Institutional theory would give the
former authorities a better chance of breaking
free and establishing themselves as separate enti-
ties over the long term than the latter group,
which is more tightly controlled by government.

• Marked cross-relationships with institutionalised
advisory bodies (as in Germany and France) or
consumer organisations (as in Australia and the
UK) support the regulators’ ability to influence
economic and competition-related policy. This
creates an ever larger and closely-knit network of
co-operation between the state and regulatory
authorities, where network members sound the
alarm for each other when structural intervention
(e.g., in the form of budget cuts) threatens.

Undoubtedly, the competition sparked by regula-
tion has created significant benefits for consumers.
The initial goal of competing infrastructure pro-
viders was replaced by price competition within the
existing telecommunications infrastructure. New
broadband and next-generation network (NGN)
technologies will further change the conditions of
competition.10

Against this backdrop, the initial objective of self-
supporting competition and supervisory agencies
that restrict themselves to control and remedy abuse
should not be abandoned. The currently observable
degree of differentiation and the increasing scope of
regulation, as well as the increasingly labour-inten-
sive design of regulatory processes do not serve this
objective. Given the results of this study, the latest
call for centralisation of important regulatory func-
tions at the European Commission is equally uncon-
vincing, all the more so as competition and prices are
pointing in the desired direction in the member
states. It would be far better to focus again on the
politically mandated transitory character of sector-
specific regulation within a market economy regime.

This study was conceived as the first step towards a
systematic status report. In the course of collecting
and analysing the data, it became clear that more
information is needed. In the hope that regulatory
authorities will be willing to provide information, we
will strive to describe more precisely their missions
and structures in the future. With this pilot project,
the Ifo Institute seeks to contribute to the discussion
and provide an impetus for research papers that
could, for example, empirically investigate the con-
nection between market development and institu-
tional change.
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THE SEVERANCE PAY

REFORM IN AUSTRIA

(“ABFERTIGUNG NEU”)*

HELMUT HOFER**

Introduction 

Various studies have examined the impact of labour
market institutions, such as unemployment benefits,
employment protection legislation (EPL), active
labour market policy, labour union density, and taxa-
tion of labour income on unemployment in Europe
(e.g., OECD 2006; Nickell and Layard 1999). The
OECD Job Strategy has suggested reforming rigid
labour market institutions to tackle the unemploy-
ment problem (OECD 1994). The European Com-
mission recommends the “flexicurity” approach,
more flexible labour markets combined with a satis-
factory level of security for employees, to adapt to
the challenges of globalisation and increased struc-
tural change. Denmark, Finland, and the Nether-
lands have been identified as successful countries,
which have carried out consistent and comprehen-
sive reform programs in the last few years (Brandt,
Burniaux and Duval 2005).

Austria is a country with a comparatively favourable
labour market performance. While fundamental
reforms of the labour market have not taken place,
smaller steps (intensified activation of the unem-
ployed, efforts to raise the retirement age, tightening
of the conditions under which job offers must be
accepted, etc.) have been the hallmark of the
Austrian policy. When compared to other countries,
Austria distinguishes itself with its high-quality
industrial relations. The strong involvement of the
social partners, which is reflected particularly in
wage policy as well as in labour market policy, is typ-
ical for Austria.

In 2002 Austria reformed its EPL regulations. The
reform replaced a conventional severance payments
system with a system of individual saving accounts.
The system is funded by employers via a monthly
untaxed payment of 1.53 percent of gross wages. In

the event of dismissal, workers have the option of
receiving severance payment drawn from their sav-
ings accounts or taking their accumulated balance to
the next job. Upon retirement, employees can claim
a cash payment or convert their entitlements into an
annuity. This reform of the severance pay law has
received international attention as an example for a
labour law measure supportive for employment
transitions (OECD 2006 and the European Commis-
sion 2006a).

The Austrian labour market 

In international comparison the Austrian labour
market situation is favourable, although a gradual
deterioration has occurred over the last 25 years.
Unemployment is traditionally low, the unemploy-
ment rate amounted to 4.7 percent in 2006. The em-
ployment rate is 70 percent and above the EU aver-
age. The Austrian labour market, at first glance,
exhibits a high rate of job turnover. In 2006 a total of
1,538 million dependent jobs were taken up and
1,469 million terminated (BMWA 2007). The aver-
age total dependent employment amounted to
3,161 million. This dynamic can be explained in large
part by the comparatively high seasonality of employ-
ment in Austria (Del Bono and Weber 2006). The two
dominating industries are construction and tourism,
which also experience the most dramatic seasonal
fluctuation in demand. This seasonal dynamic is
strengthened even more by the design of the unem-
ployment insurance system. In the absence of experi-
ence rating, unemployment insurance premiums are
the same for every sector of the Austrian labour mar-
ket. As a result seasonal industries are heavily subsi-
dized with a corresponding increase in seasonal fluc-
tuations and a higher job turnover. 35 percent
(557,000) of all positions taken up in 2006 were rein-
statements within the same company.Aggregate num-
bers also suggest that job turnover in Austria parallels
American rates. If, however, the sectoral composition
and the small establishment size are taken into
account, the figures for Austria are much lower
(Stiglbauer, Stahl, Winter-Ebmer and Zweimüller
2003). Measures of worker reallocations that do not
consider short-term flows indicate that the Austrian
labour market exhibits rather low dynamics in inter-
national comparison (Stiglbauer 2006).

EPL considers legal and administrative constraints
on worker dismissals, as well as severance payments
paid to dismissed employees. Figure 1 suggests that

Bei figure 3 stimmt die Farbe nicht. Kann erst geändert werden,
wenn Fr. Kunz wieder da ist.

* This paper draws heavily on Hofer (2006).
** Dr. Helmut Hofer is senior economist at the Institute for
Advanced Studies, Vienna.



Austria is ranked in the middle of the OECD mem-
ber countries with respect to the overall strictness of
employment protection.1 Open-ended employment
contracts are the norm in Austria. Dismissals can
only be contested when the cause is either discrimi-
natory (e.g., gender-specific terminations or because
of union membership) or socially unfair, e.g., when
the dismissed employee would be more negatively
affected than a colleague in a similar position. The
partial indicator for regular employment relation-
ships measures the relevant notice periods, the
amount of possible severance pay, the estimated
court costs and indemnity expenses in the event of
an unjustifiable termination, as well as any possible
legal difficulties that would accompany the imple-
mentation of the termination. Due to the relatively
long notice period for white-collar workers, Austria
ranks in the middle of OECD members with respect
to this indicator. Notice periods differ between blue-
and white-collar workers. White-collar workers can
be given notice at the end of every quarter, at which
point the notice period can range from six weeks to
five months, depending upon the length of job
tenure. The notice period for blue-collar workers is
regulated by collective contracts. If the period is not
defined in the contract, it is 14 days by default. While
employment protection regulations seem relatively
strict on paper, actual practice is a different story

(Hofer and Winter-Ebmer 2006).
Only a relatively small number
of cases are brought before a la-
bour court – most of which end
in a settlement consisting of sev-
erance pay. These kinds of ap-
peals mainly occur when older
employees at a firm with a works
council are given notice of termi-
nation – besides these cases,
appeals are very uncommon. La-
bour regulations seem flexible
enough to keep the necessary
processes of reallocation from
being burdened with prohibi-
tively high costs.

The OECD 2006 advocated ma-
king EPL regulations more predictable and minimis-
ing the extent to which EPL results in inefficient
labour turnover. Severance payment can be a barri-
er to efficiency-enhancing labour reallocation by dis-
couraging workers from quitting their current jobs to
move to better jobs. The reform of severance pay in
Austria has been addressing this problem by reduc-
ing obstacles for worker mobility.

Severance pay law in Austria

Severance pay was introduced in Austria for white-
collar workers in 1921 and extended to all workers in
1979. Austria’s previous employment legislation stip-
ulated that employees in the private sector were
entitled to severance pay if their employment spell
lasted for at least three years without interruption
and was not terminated by the employee.2 Since the
1970s severance pay had to be paid to an employee
who left the company voluntarily – after having
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COMPONENTS, 2003scale 0–6

EPL: Employment protection legislation.

Countries are ranked from left to right in ascending order of the overall summary index. 

Figure 1

Table 1 

Amount of severance pay in the old system

Years of continuous ser-
vice in one company

Amount of severance 
pay (calculated from

final salary) 

Less than 3 years No entitlement

From 3 to 5 years 2 months’ pay 

5 to 10 years 3 months’ pay 

10 to 15 years 4 months’ pay 

15 to 20 years 6 months’ pay 

20 to 25 years 9 months’ pay 

25 years and more 12 months’ pay 

  Source: Compilation of the author.

1 The OECD summary indicator of the overall stance of employ-
ment protection legislation is a weighted average of three sub-indi-
cators on dismissal regulations, covering (1) regular employees, (2)
temporary employees and (3) collective dismissals. The summary
indicator ranges from 0 to 6 and increases with the strictness of
EPL (OECD 2004).
2 An exemption was made for construction workers. In order to
qualify they had to be employed for only 92 weeks during the pre-
vious three years, and not necessarily with only one employer.
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worked for at least ten years – to enter retirement.
The payment amount was based on the last gross
monthly salary and the length of job tenure. Starting
with two monthly wages after three years of job
tenure, payments increased with the duration of the
job up to a maximum value of one year’s income
after 25 years (Table 1). It was taxed at a low rate
(6 percent).

The payment had to be made as a lump sum directly
out of the employer’s cash flow. Within the book
accounting system of the enterprises, severance pay-
ments were recorded as regular wage increases.
Employers had to make provisions in their accounts
(book reserve schemes) for at least half of the sever-
ance pay entitlements that could fall due. The yearly
allocations to the position in the balance sheet
reduced the taxable income of the company. Overall,
the expenditures for severance payment in 1997
amounted to approximately 2.5 percent of the total
wage bill (BMWA 2000).

Reforming the system of severance pay in Austria
had been the focus of controversy for a long time
(e.g., EIRO 2001; Klec 2007). The previous system
was called into question for two main reasons. It was
criticised because of its impact in terms of inhibiting
mobility in the labour market and the restrictions on
entitlement to severance pay. For employees the pre-
vious system of severance pay law reduced incen-
tives to change employers as the employee lost the
entitlement to severance pay in the case of self-ter-
mination of the employment contract. The second
major problem of the old severance pay law was the
distribution of the entitlements among employees.
The Austrian Trade Union Federation has been
demanding the extension of severance pay entitle-
ment to cover not only dismissals but also voluntary
resignations and seasonal employment.According to
Kristen, Pinggera and Schön (2002) only one third of
all workers became entitled to severance payments.

The previous system also involved some drawbacks
for businesses, especially for small and medium-sized
enterprises (Kristen et al. 2002). Liquidity problems
could occur if the firms had to make simultaneous
severance payments.

Certain policy makers were in favour of turning
severance pay into occupational pensions. In the
coalition program 2000 the federal government
stated its intention to develop a three- pillar pen-
sion system in Austria. The government’s intension

was that the severance payment reform should con-
tribute to the expansion of the underdeveloped sec-
ond pension pillar.

A considerable amount of research has been carried
out to evaluate the impact of EPL on aggregate
labour market variables. EPL reduces the layoff rate
and unemployment incidence by making firing more
costly to employers and increases unemployment
duration because higher labour costs tend to weaken
job creation, the overall effect on unemployment is
ambiguous and apparently minimal in practice.
However, strict EPL tends to compromise the em-
ployment prospects for young workers, women and
the long-term unemployed (e.g., OECD 2006; Young
2003; European Commission 2006b). High procedur-
al costs as well as the associated higher insecurity
among companies can have a negative effect on em-
ployment. Provisions for severance pay can, howev-
er, already be made for in the terms of wage negoti-
ations (e.g., Leonardi and Pica 2007).

Most studies on the impact of the Austrian severance
pay system are based on theoretical arguments (e.g.,
Walther 1999) or anecdotal evidence. For low-quali-
fied jobs the system created incentives for employers
to terminate employment spells early to avoid accu-
mulating severance pay claims that are not matched
by productivity gains. According to OECD (2001),
the propensity of employers to terminate employ-
ment peaks prior to employment durations associat-
ed with discretionary hikes in accumulated claims
for severance pay. Moreover, the system was biased
against labour supply in industries with over-propor-
tionate employment fluctuations due to structural
change or seasonality as in tourism. Card, Chetty and
Weber (2006) provide a profound empirical analysis
of the impact of eligibility for severance payment on
unemployment duration and subsequent job out-
comes. They use a regression discontinuity design,
comparing the search behaviour of individuals who
were laid off just before and just after the 36-month
cut-off for eligibility.

According to this study the hazard rate of finding a
new job during the first 20 weeks of the unemploy-
ment spell is 8 to 12 percent lower for individuals eli-
gible for severance pay. This longer unemployment
spell is not compensated via the quality of the subse-
quent job. Mean wages, job duration and other mea-
sures of job quality are unaffected by entitlement to
severance pay. Card et al. (2006) use a theoretical job
search model to derive the welfare consequences of



severance pay. According to the model, a pure
wealth effect causes the reduced search intensity
without any efficiency costs. Furthermore, Card et al.
(2006) find no evidence for selective firing prior to
the 36-month-cutoff.

The reform of severance pay law

In mid-2001 Austria’s government announced its
intention to reform the country’s system of statutory
severance pay law. The aim was to extend entitle-
ment to a wider range of situations and to introduce
an option of using payments to fund occupational
pensions. Important details like required minimum
length of service for entitlement had already been
discussed at length. Finally, the government decided
to delegate the drafting of a new severance scheme
to the social partners. In October 2001, the social
partners reached a compromise and in June 2002 the
new severance pay law was adopted.

The severance pay system was changed by the
Betriebliches Mitarbeitervorsorgegesetz, also known
as the new severance pay law (“Abfertigung Neu”).
The new system became effective in January 2003. It
covers all employment contracts concluded after
December 2002. Employment contracts already in
place on the date remain, in principle, unaffected
until the end of the employment relationship.
However, the possibility of a transfer from the old to
the new severance payment law is provided.
Severance pay claims are shifted to and enforceable
by the so-called employee provision funds (“Mit-
arbeitervorsorgekassen”), which are legally inde-
pendent from the employers.
The employer is obliged to pay
a contribution amounting to
1.53 percent of gross wages
every month. The contributions
start in the second month of an
employment relationship and
end with its termination. Accu-
mulated entitlements rest in the
employee’s account until retire-
ment, unless the work contract
has been terminated by the
employer, which makes cash
payments admissible. Emplo-
yees may draw severance pay
only under the same entitlement
conditions as under the previous
scheme, and provided money

has been paid into the fund for three years. The con-
tribution periods of different employers will be
aggregated. Upon becoming eligible for payment,
the employee can choose between cash, further
investment at the same employee provision funds or
at the employee provision funds of the new employ-
er, or transferring the respective amount as a one-
time payment to a pension insurance fund. Upon
retirement, employees can either claim a cash pay-
ment or convert their entitlements into an annuity.
While the former is taxed at a rate of 6 percent,
annuities remain untaxed.

The reform extends the entitlement to severance pay
considerably. Entitlement starts after one month and
does not depend on how the contract was terminat-
ed or on job tenure. Instead of losing claim to sever-
ance pay in cases of self-termination, employees can
carry over the balance to the new employment rela-
tionship.

While in the old system the maximum level of sev-
erance payment is reached after 25 years of
employment with the same employer, under the
new system the claim increases progressively. The
employee provision funds invest the employers’
contributions in the capital market, therefore the
level of severance payment depends on the annual
net yield. Figure 2 shows the evolution of severance
pay claims in terms of the individual’s last monthly
wage in the old vs. the new scheme (Koman, Schuh
and Weber 2005). While in the old system severance
payments increased in stages and reached the max-
imum level after 25 years of employment with the
same employer, in the new system the severance
pay will rise continuously and reach the maximum
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value of the old system after 37 years of contribu-
tion. Note, however, these calculations assume a
rather high and unrealistic rate of net-return of
6 percent per annum.

For employment contracts concluded before Ja-
nuary 2003 the possibility of arranging a transfer
from the old to the new severance pay system has
been provided for. Figure 3 illustrates that only
27,000 persons have changed into the new sever-
ance pay system.

Up to now 2.3 million persons acquired claims in the
new severance pay system (Figure 3). Figure 4 shows
the share of all employees in the new system by
month. In August 2007 46 percent of the workers
were already linked to the new severance pay sys-
tem. 361,000 enterprises have concluded contracts
with the employee provision funds.

Employee provision funds

Nine privately managed compa-
nies were established to collect
the monthly contributions, in-
vest them on the capital market
and make severance payments
to employees who become eligi-
ble. The funds work on a for-
profit base and are allowed to
charge operating fees. Employee
provision funds are entitled to
retain an administrative fee of
1 percent up to 3.5 percent of
annual severance pay contri-

butions. Currently, actual fees
charged are mainly in the range
of 1.8 percent to 2.9 percent
(GPA 2006). Additionally the
employee provision funds can
charge up to 0.8 percent of the
invested capital as asset manage-
ment fee.

The employer concludes a con-
tract with one employee provi-
sion fund for all workers who
are in the new severance pay
system. The choice of the em-
ployee provision fund is decid-
ed via an employer/works coun-
cil agreement. In enterprises

without works council the employer decides in gen-
eral. Changing the employee provision fund is pos-
sible. Between 2004 and 2006 the assets managed by
employee provision funds increased from 365 mil-
lion EUR to 1.13 billion EUR.

In the new system the level of severance payment
depends on the performance of the employee provi-
sion funds on the capital market. Only the nominal
contribution paid by the employer is guaranteed by
law. The ministry of finance expected an average
annual net yield of 6 percent on the investment of
severance pay. In 2003 the employee provision funds
did not promise an investment yield higher than
between 3 percent and 4 percent. In order to com-
pete, they promoted their investment capacities. In
2004, 2005, and 2006 the employee provision funds
achieved an average annual net yield of 5 percent,
5.5 percent and 3.6 percent, respectively. The
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employee provision funds can invest in bank assets
(at most 25 percent at the same group of credit insti-
tutes), loans and credits, bonds, equities (at most
40 percent) and share certificates of investment
funds. In principle at most 50 percent can be invest-
ed in foreign currency and at most 10 percent in
bonds and equities of the same company. Table 2
shows the asset allocation of the employee provision
funds. In 2006 only 15 percent of the assets were
invested in equities. The employee provision funds
argue that a high return is only possible if the port-
folio contains more equities. Due to the possibility of
payouts, the investment horizon is relatively short.
Almost every second employee eligible for payment
opts currently for disbursement. Overall it is to be
expected that the amount of severance payment will
be lower compared to the old system.

Discussion

2.3 million employees have acquired entitlements in
the new severance pay system. The reform extended
the number of workers entitled to severance pay
considerably. However, the average severance pay
will be lower in the new system. Starting with 2008
the number of persons entitled to severance pay-
ment will further increase as the so-called Freie
Dienstnehmer, a hybrid status between employed
and self-employed, and the self-employed engaged
in trade will be included. Farmers will also have the
possibility to opt in the system.

The new severance pay system offers advantages for
employers and employees. For employers liquidity
problems due to simultaneous severance payments
are prevented and there is no uncertainty related to
the costs of severance pay at the time of hiring. For
the workers, job mobility costs are reduced because
they do not lose their entitlement to severance pay-
ment when quitting a job. The former severance pay
system was heavily criticised for reducing labour

mobility. The loss of entitlement to severance pay
created a strong incentive for workers with long job
tenures not to quit. The new severance pay system
eliminates this disincentive with respect to labour
mobility. Currently no study exists, which quantifies
the impact on actual labour mobility. It is very likely
that the impact is currently modest as almost all
workers with long tenure are still covered by the old
legislation. Furthermore, reducing labour mobility
may be justified if it supports investment in firm spe-
cific human capital. However, it is questionable if the
old system was an efficient tool for increasing the
qualifications of the workers, given that there was no
link between entitlement to severance pay and the
costs and the degree of optimal company-based
training.

Originally, the government did not wish to provide
for the possibility of paying severance pay directly to
employees on the termination of their employment
relationship, but favoured a model in which sever-
ance pay entitlement went purely to fund occupa-
tional pensions. In the end, the social partners and
the government agreed on a compromise where sev-
erance pay paid directly to employees on termina-
tion of their employment will be taxed at a flat rate
of 6 percent, whereas severance payments saved
towards a private pension will be tax-free. It was an
explicit hope of the government that the severance
payments reform would also contribute to the
expansion of the underdeveloped second pension
pillar in Austria. The reform replaces the former
defined-benefit, final-salary severance payments
scheme by a defined-contribution, fully funded sys-
tem. According to Koman et al. (2005) the severance
pay law reform is a first step toward the expansion of
the underdeveloped second pension pillar in Austria.
The contribution rate of 1.53 percent is, however, too
low to generate a significant second pillar retirement
income that could help to maintain current replace-
ment rates. Based on retirement income projections
and simulations of the pension reform for the blue
and white collar workers’ pension system, Koman et
al. (2005) concluded that an increase of the contribu-
tion rate up to 5 percent could already be a major
step toward a sufficient second pillar retirement
income.

The reform improves the role of the capital market
in Austria and helps to strengthen the funded pillar
of the pension system. However, the possibility of
claiming cash payments after job termination, which
decreases the expected return on the capital market,
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Table 2 

Asset allocation

Assets in %

Bonds/EUR 82.1
Bonds/Non-EUR 1.2
Equities/EUR 9.4
Equities/Non-EUR 5.6
Real estate 1.7

 Source: OeKB.
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and the relative low contribution rate imply that the
new system may not generate a sufficient second pil-
lar retirement income. One should note, that the
available evidence indicates that disbursement is
preferred to acquiring pension claims by a consider-
able number of workers.

As a result of the new provisions, many more
employees are now eligible for severance pay, in par-
ticular employees with short-term employment. One
explicit aim of the Austrian reform was to create
more fairness in the distribution of severance pay-
ments among employees. In order to evaluate the
distributional effects of the Austrian reform Koman
et al. (2005) performed an empirical analysis on a
cross section of completed job spells of different
durations for which they compared severance pay in
the two schemes.

According to the simulations, severance payments
will be 35 percent lower in the new system compared
to the old scheme in the sample mean. Due to the
more pronounced effects of the new scheme those
groups who were disadvantaged in the old scheme
will be even more so in the new (Koman et al. 2005).
Mean payment according to both schemes differs
mostly for women, young, and blue-collar workers.
Note that Koman et al. (2005) had to make two cru-
cial assumptions. First, they did not observe com-
plete individual employment careers and hence can-
not say anything about the accumulation of sever-
ance payments during an individual’s working life-
time. Second, as Koman et al. (2005) had no infor-
mation on the reason for ending the employment
spell, they assumed no voluntary job terminations.
Overall, there are clear hints that the level of sever-
ance payments in the new system will be lower than
in the old system. This is, of course, only true for
workers who did receive severance payments based
the previous legislation. The reform unquestionably
extends to a considerable degree the number of
workers entitled to severance pay.

Conclusions

Overall, the reform of the severance pay system in
Austria was successful. The new system provides
advantages for employees and employers. From the
viewpoint of the employers, the (expected) costs of
dismissal – which are lower than with the previous
regulations – are already known from the start of
employment. For employees, the mobility-hamper-

ing loss of severance pay in cases of resignation is no
longer relevant. The new severance pay system will
enhance external flexibility. One can, however, criti-
cize the fact that the manner in which the employ-
ment contract is ended has no influence on the
amount and form of the employees’ right to sever-
ance pay – in other words, the new severance pay
system in Austria contains no elements of a layoff
tax. The aim of a layoff tax is to make firms inter-
nalise the costs of excessive job turnover. Moreover,
the possibility of early payouts implies that employ-
ee provision funds cannot place a high percentage of
the capital in long-term investment schemes, there-
fore limiting potential yields.
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GOALS ON CLIMATE CHANGE

The international response to climate change dates
back to 1979 when the first World Climate Con-
ference highlighted concerns arising from the
increased carbon dioxide in the atmosphere. In
recognition of the global nature of the problem, the
United Nations Framework Convention on Climate
Change (UNFCCC) was agreed at the Earth Sum-
mit in Rio de Janeiro in 1992. 189 countries, includ-
ing all major developed and developing countries,
have ratified the Convention. The UNFCCC sets
the overarching objective for multilateral action: to
stabilise greenhouse gas (GHG) concentrations in
the atmosphere at a level that avoids dangerous
anthropogenic climate change. The Kyoto Protocol,
agreed in December 1997, set out an approach for
binding international action and agreed specific

commitments up to 2012. It entered into force in
February 2005 and has been ratified by 162 coun-
tries as of October 2006. However, the US and
Australia have declined to join the Protocol, and
the Canadian administration has signalled that it
is likely to be unable to meet its commitments.
Kyoto Protocol commitments of some large
economies are documented in the Table. Climate
change is now a regular part of the agenda for G8
Summits. G8 declarations are non-binding, but they
have provided strong direction to a range of other
international bodies.

National initiatives and policy measures designed to
foster national and international co-operation in sup-
port of global environment issues are numerous, and
rising in numbers. They can be found in countries at
all stages of development. More than half of these
policy measures flow from national policy choices.

Goals on climate change and clean energy adopted by 10 largest economies

Brazil • National objective to increase the share of alternative renewable energy sources (biomass,
wind and small hydro) to 10% by 2030

• Programmes to protect public forests from deforestation by designating some areas
that must remain unaltered and others only for sustainable use

China • The 11th Five Year Plan contains stringent national objectives including
– 20% reduction in energy intensity of GDP from 2005 to 2010 
– 10% reduction in emission of air pollutants
– 15% of energy from renewables within the next ten years

France • Kyoto Protocol commitment to cap GHG emissions at 1990 levels by the period 2008–12
• National objective for 25% reduction from 1990 levels of GHGs by 2020 and four fold

reduction (75–80%) by 2050 

Germany • Kyoto Protocol commitment to reduce GHG emissions by 21% on 1990 levels by the period
2008–12 

• Offered to set a target of 40% reduction below 1990 levels by 2020 if EU accepts a 30%
reduction target

• National objective to supply 20% of electricity from renewable sources by 2020

India • The 11th Five Year Plan contains mandatory and voluntary measures to increase efficiency 
in power generation and distribution, increase the use of nuclear power and renewable en-
ergy, and encourage mass transit programmes.

• The Integrated Energy Policy estimates that these initiatives could reduce the GHG inten-
sity of the economy by as much as one third 

Italy • Kyoto Protocol commitment to reduce GHG emissions by 6.5% on 1990 levels by the
period 2008–12 

• National objective to increase share of electricity from renewable resources to 20% by 2010 

Japan • Kyoto Protocol commitment to reduce GHG emissions by 6% on 1990 levels by the
 period 2008–12 
• National objective for 30% reduction in energy intensity of GDP from 2003 to 2030 

Russian Federation • Kyoto Protocol commitment to cap GHG emissions at 1990 levels by the period 2008–12

United Kingdom • Kyoto Protocol commitment to reduce GHG emissions by 12.5% on 1990 levels by
the period 2008–12 

• National objectives to reduce CO2 emissions by 20% on 1990 levels by 2010 and by 60% on
2000 levels by 2050 

United States • Voluntary federal objective to reduce GHG intensity level by 18% on 2002 levels by 2012
• California, the largest state, in the US, has an objective to reduce CO2 emissions by 80% on

1990 levels by 2050 
• States in the north-east and mid-Atlantic have set up the Regional Greenhouse Gas

Initiative to cut emissions to 2005 levels between 2009 and 2015, and by a further 10% be-
tween 2015 and 2018 

 Source: Stern, N. (2006), The Economics of Climate Change: The Stern Review, Cambridge University Press, Cambridge.



The majority of the world’s largest economies now
have goals in place to reduce carbon emissions, or to
decrease energy intensity, increase renewable energy
and decrease deforestation. Countries have adopted
a range of goals; if they can successfully deliver
these, emissions will be reduced significantly below
their “business as usual” path. The Table summarises
some of the relevant goals adopted by countries that
account for around two thirds of the global economy
and emissions.

W.O.
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Stern, N. (2006), The Economics of Climate Change: The Stern
Review, Cambridge University Press, Cambridge, chapter 21.
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PROGRESSIVITY OF PENSION

ENTITLEMENTS

Pension systems around the world differ in their gen-
erosity and the way pension benefits are related to
the income history of pensioners.The former charac-
teristic refers to the size of the social security budget
relative to the GDP of a country and is informative
as to how important pension benefits are on average
for financing old-age consumption. The latter char-
acteristic describes how pension benefits are linked
to pre-retirement income. Theoretically, when pen-
sions are a fixed amount, independent of income his-
tory, the pension system is referred to as a pure flat-
rate pension system. The polar system is one in
which pension payments are proportional to the pre-
retirement income. Such a system is called a pure
earnings-related system. The latter system exists
when pension contributions are proportional to
income and the pension payment is proportional to
contributions collected during the working career.
The earnings-relatedness of a pension system has
important implications for the size of the disincen-
tive effects the pension system exerts on labour sup-
ply behaviour; an issue which has received attention
in recent policy discussions. The reason is that the
tighter pensions are linked to pre-retirement income
the smaller the tax component of the social security
contribution rate. As such, it is informative for poli-
cy discussion to quantify how strongly income histo-
ry is tied to pension payments through existing pen-
sion formulas.

One approach to measure the earnings-relatedness
of the pension system is to compute a Progressivity
Index as suggested by the OECD. The index is con-
structed as follows: in a first step the Gini coeffi-
cient of pension income and of general earnings is
computed. In the OECD calculations, pension
income only includes the public pension system.
Private occupational systems and personal pension
provisions are excluded. In a second step, the
Progressivity Index is calculated as 100 minus the
ratio of the Gini coefficient of pension income
divided by the Gini coefficient of earnings. The
index is constructed so that a pure flat-rate system
scores 100 percent and a pure earnings-related sys-
tem scores 0 percent.

The Table shows the Pension Gini coefficient and the
Progressivity Index for OECD countries. For coun-
tries with a pure flat-rate system such as New

Zealand and Ireland the Progressivity Index is 100
percent. Countries with a pronounced flat-rate com-
ponent include Canada, United Kingdom and
Australia. Countries with a highly earnings-related
pension system are, e.g., Finland, Italy, Netherlands,
and Hungary. Their Progressivity Index is below
10 percent.

Although the index is helpful in gauging the disin-
centive effects which are generated by the public
pension system, it does not fully capture differences
in the earnings-relatedness of the pension system for
different income groups. For instance, a pension for-
mula may well entail that at the bottom of the
income distribution the system is highly income
related, but is a pure flat-rate system for high income
earners. As such, labour supply disincentives vary
significantly across the income distribution. A more
in-depth analysis along this line is provided in

Gini coefficients on pension entitlements and earnings
OECD average distribution data

Pension Gini
Progressive

index

Australia 7.3 73.1

Austria 18.9 30.4

Belgium 11.2 58.8

Canada 3.7 86.6

Czech Republic 8.7 68.0

Denmark 11.1 59.3

Finland 25.1 7.6

France 20.5 24.6

Germany 20.0 26.7

Greece 26.5 2.6

Hungary 26.9 1.3

Iceland 18.0 33.9

Ireland 0.0 100.0

Italy 26.4 3.1

Japan 14.4 46.9

Korea 12.3 54.8

Luxembourg 22.2 18.6

Mexico 19.0 30.3

Netherlands 26.9 0.0

New Zealand 0.0 100.0

Norway 17.1 37.4

Poland 25.4 6.5

Portugal 22.1 18.8

Slovak Republic 26.5 2.7

Spain 22.1 18.8

Sweden 23.7 12.9

Switzerland 12.7 53.3

Turkey 25.1 7.8

United Kingdom 5.1 81.1

United States 16.1 40.9

OECD average 17.2 36.9

OECD 18 17.0 37.5

Note: OECD 18 refers to the 18 countries for which
national earnings-distribution data are available.

 Source: OECD.



OECD (2007). Also, the data in the Table does not
include other public welfare programmes. Even in a
pure earnings-related system, low income earners
may receive a complementary transfer income which
is financed out of general tax revenues. Including
these welfare programmes would yield an even more
comprehensive measure of how progressive old-age
social security policies are.

M.K.
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JOB-SEARCH REQUIREMENTS

Job-search assistance and monitoring of jobseekers
may be required to ensure that they search actively
for work. This feature is definitely on the rise in
OECD member countries, and a clear majority now
seem to have explicit regulations for job-search
reporting and monitoring. Such a policy can have a
considerable impact on re-employment rates. How-
ever, there remains a risk that too-rigid requirements
may generate perverse effects, such as employer cyn-
icism about too many solicitations or pressure on job-
seekers to quickly accept job matches that do not
maximise their individual productivity.

As shown in the Table, column 1, half of OECD
countries require reporting of job search (in most

cases) every two weeks or at least monthly: these are
Australia, Austria, the Czech Republic, Finland,
Hungary, Japan, Korea, the Netherlands, the Slovak
Republic, Switzerland, the United Kingdom and the
United States. Most of these countries use relatively
standardised procedures for reporting and verifica-
tion: for example, requiring employer confirmation
of applications, or handing out standard forms where
individual job applications should be listed.

Other countries verify job search within the context
of intensive interviews: France once a month (starting
at the fourth month of an unemployment spell), New
Zealand every six weeks, Spain on average six times a
year, Denmark and Norway every three months.

The placement agencies in Belgium, Canada,
Germany, Ireland and Sweden describe procedures

Job-search requirements

Frequency at which unemployed have to report
their job-search activities

Number of actions to be reported
in a month 

Australia Every two weeks From 8 to 20 

Austria Once a month Not specified 

Belgium Variable requirements at placement agencies; after
15/21 months at ONEM (benefit agency)

Not specified

Canada Variable requirements “Reasonable” efforts expected

Czech Republic Every two weeks Not specified

Denmark At least once every three months Variable requirements (depending on IAP)

Finland From one week to one month Variable requirements (depending on IAP)

France Once a month (after fourth month) Variable requirements

Germany Depends on profiling category: on average six times
per year

Not specified

Greece No specific requirements Not specified

Hungary Monthly for regular benefit recipients Variable requirements (depending on IAP)

Ireland Variable requirements Not specified

Italy Job-search monitoring is rare, despite a legal re-
quirement

Not specified

Japan Once every four weeks Two

Korea Variable, from once a week to once every four weeks Two

Luxembourg No specific requirements up to 2006; variable re-
quirements starting in 2007 

Not specified

Netherlands Every four weeks Four

New Zealand Every six weeks Variable requirements (depending on IAP)

Norway Every three months Not specified

Poland No requirements No requirements

Portugal No specific requirements up to 2006; variable re-
quirements starting in 2007 

Variable requirements (depending on IAP)

Slovak Republic Variable, from once a week to once every four weeks One action per contact

Spain Every two months (estimated average) Not specified

Sweden Every six weeks on average (adults six to eight
weeks; youth two to three weeks)

Not specified

Switzerland Once a month From four to ten 

Turkey No requirements No requirements 

United Kingdom Every two weeks Ten

United States Every two weeks Ten

IAP = individual action plan.

Source: Compendium of national replies to the OECD Secretariat questionnaire on “Interventions in the Unemployment Spell”. 



for reporting or verification of job search, but do not
state how frequently such reporting takes place.

Greece, Poland and Turkey do not require reporting
of job-search activities, while Italy in principle
requires active job search, but does not currently
monitor it in a concrete way. Finally, Luxembourg and
Portugal which did not require job search in the past,
have introduced respective requirements in 2007.

As to the minimum number of job-search actions to
be undertaken by the registered unemployed (Table,
column 2), many countries report that this is deter-
mined in an individual action plan or by a placement
officer on the basis of client characteristics and the
local labour market. In Austria, Belgium, Canada,
the Czech Republic, Denmark, Finland, France,
Germany, Hungary, Ireland, New Zealand, Norway,
Sweden and Spain usually no information about a
typical or average required number of actions is
available.

Typical numbers of required job-search actions per
month are between eight and twenty in Australia, ten
in the United States and the United Kingdom,
between four and ten in Switzerland, four in the
Netherlands, and about two in Japan, Korea and the
Slovak Republic. At the other end of the scale, the
number of actions that have to be reported is or
approaches zero in countries with no reporting
requirements or little monitoring, i.e. Greece, Italy,
Poland and Turkey, as well as (up to 2007) Luxem-
bourg and Portugal.

W.O.
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OECD Employment Outlook 2007, Paris, chapter 5.
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POPULATION

AGING

Following different baby-boom
episodes many developed coun-
tries face a severe change in the
age structure of the population.
Population aging poses econom-
ic problems. Social security sys-
tems depend on a well-balanced
ratio of the working-age popula-
tion over pensioners. In order to
cope with population aging,
changes in the level of pension
payments and entitlement age
are inevitable. Even with these counteracting mea-
sures, overall pension payment will still rise and limit
the fiscal capacity available for other items, such as
education and innovation policies. Given the fiscal
problems inherent in population aging, it is vital to
quantify the extent to which population aging
occurs, to quantify the economic consequences of
this development and to develop appropriate policy
responses.

The OECD’s International Migration Outlook
reports these changes. The Figure lists the change in
the age structure of the population as a percent of
the 2005 population for three different time spans,
making it possible to infer how acute population
aging is in different countries and how it will change
over time. For the period 2005–10 population aging
does not appear to be a problem in most countries. It
is only in Germany, Italy and, most notably, in Japan
that the working-age population is declining in size.
In other countries it will stay constant or even
increase. Countries that are facing an increase
include Finland, Poland, the Netherlands, France and
the US. However, in some of these countries the
problem of population aging is only being post-
poned. For the period 2010–15 countries like
Finland, Poland, the Netherlands, and France will
likewise experience a drop in the size of the work-
ing-age population relative to the size in 2005, which
will become even larger between 2015 and 2020. For
the latter period, the only European countries
included in the Figure which will have a growing
working-age population relative to 2005 are Ireland
and Iceland. Interestingly, the US still faces a rise in
the working-age population over the period
2015–20, again in relation to the figure in 2005.

The implicit assumption underlying the data is that
net migration is zero so that the data only reflect
population aging due to changes in fertility rates.The
question of utmost policy relevance is whether
migration can neutralise the change in the age struc-
ture of the population. Nevertheless, many countries
have imposed tight immigration restrictions which,
however, have already been relaxed in some coun-
tries, possibly in response to the anticipated aging
process. The OECD’s International Migration
Outlook provides a more in-depth discussion of pol-
icy options. However, immigration is not the only
instrument to cope with population aging. Unutilised
sources of labour supply may be mobilised and pro-
duction outsourcing can be helpful in counteracting
the drop in the labour force in response to popula-
tion aging. It is likely that most countries will adopt
a mix of these responses to population aging.

M.K.
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OECD (2007), International Migration Outlook, Paris, 30–33.
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TUITION FEES

IN EUROPE 2007/2008

Two years ago, when this issue was first discussed
in CESifo DICE Report (2005/2, 55–57), of the
27 selected countries (the then EU countries plus
Norway and Switzerland) 15 had tuition fees. Now
this number has increased to 18 out of 29 (present
EU countries plus Norway and Switzerland). In the
meantime Cyprus has eliminated tuition fees for
Cypriots and EU citizens, but universities in some
German federal states and in Luxembourg have
introduced tuition fees. In the new member coun-

tries, Bulgaria and Romania are also charging tuition
fees. As in the past there are no fees in the
Scandinavian countries and for state universities in
France, Ireland, Poland, the Czech Republic,
Slovakia and Malta. In Slovenia there are no fees for
undergraduate studies. Denmark (since August
2006), Ireland, Malta, Sweden, Slovakia and Cyprus
charge tuition fees for foreign students. In the Czech
Republic students taking courses held in English
have to pay fees.

The regulations for tuition fees in Europe vary con-
siderably. While students pay the same countrywide
fee in Luxembourg, the Netherlands, Austria and
Portugal, in Belgium, Switzerland, Greece and Italy

CESifo DICE Report 4/2007 56

Database

Tuition fees in Europe 2007/08 

Tuition fees Remarks/exemptions

Austria EUR 363 per semester for home students and

citizens of the EU, the EEAa) and Switzerland 
(for foreigners: EUR 726 per semester).
Higher fees for some private universities.

Grants are offered. Dependent on social
factors. Students who qualify for public
scholarship (Studienbeihilfe) also receive the
grant. The grant only has to be paid back if
the course of studies is not completed.

Belgium EUR 500–800 p.a. (dependent on university and
course of studies).

Flanders: Scholarships offered by govern-
ment, scholarships and loans offered by
universities.
Walloon: Scholarships and low-interest loans
are offered by government.

Bulgaria Public universities: Every year the government sets
a maximum number of students’ places. A portion 
of them are allocated to the students who do not 
pay fees (“state quota“). For the remaining places
tuition fees range between EUR 50–200 p.a.
Foreigners: EUR 2,200–5,500 p.a. (depending on
university and course of studies).
Private universities set their own fees.

The government determines who and how
many students will receive scholarships or
student loans for public universities.
The government does not offer student loans 
for private universities.

Cyprus None (foreigners max. EUR 6,850).

Czech Republic None (for foreigners in courses in English
USD 3,000–10,000 p.a.).

Denmark None (non-EU foreigners: EUR 9,000–16,000 p.a.)

Estonia b) EUR 420–1,200 per semester (non-EU foreigners:
EUR 960–1,500 per semester).

A student loan of EUR 960 guaranteed by
the government is offered. 

Finland None.

France Public universities: None.
Private universities: Up to EUR 7,500 p.a.

Enrolment fees between EUR 150 and 420 
p.a.

Germany None in some Länder, in others between EUR 100 
and 500 per semester.

In Länder with tuition fees a low-interest loan
offered that is paid back after completion of
the course of studies. Tuition fees have no ef-
fect on Bafög (federally funded scholarship).

Greece  Universities set the fees. Grants offered.

Hungary EUR 16–48 per month (foreigners pay more). Students who are particularly gifted or par–
ticularly needy do not have to pay the fees.

Ireland None (non-EU foreigners: Up to EUR 36,000 p.a.).

Italy Minimum EUR 750 p.a., universities set the fees. Students who receive a public loan based on
need or a performance-related scholarship
are exempt from the fees.

Latvia EUR 700–5,811 p.a. (foreigners pay EUR 750–
5,000 p.a.).

Loans and scholarships are available.
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(Table continued)

 Tuition fees Remarks/exemptions

Lithuania EUR 0–3,475 p.a. (foreigners: EUR 1,000–5,000
per semester).

Grants offered by the government.

Luxembourg EUR 100 per semester.

Malta None (foreigners: EUR 1,250–1,500 per semester) .

Netherlands EUR 1,538 p.a. (less for part-time students). The payment of the fee is either at start of
the academic year or in instalments during
the year. Loan to pay for tuition fees is of-
fered. Payments based on earnings after
completion of studies.

Norway None.

Poland Public universities: None.

Private universities: EUR 4,000–10,000 p.a.

Portugal EUR 500 p.a.
Private universities: EUR 150 per month.

Romania USD 350–650 p.a. for public and private universities.
Foreigners: Depending on course of studies between
USD 3,200 and 8,000 p.a.

Government scholarships for students with
good academic performance and in cases of
need.

Slovak Republic None (foreigners without a scholarship from Slova-
kian government: USD 2,000–8,000 p.a.).

Slovenia Undergraduates: No.
Graduates: Up to EUR 1,500 p.a.

Scholarships and grants available.

Spain Public universities: Dependent on region and course
of studies between EUR 550 and 900 p.a.
Private universities: Up to EUR 6,000 p.a.

Fees are reduced for students from large 
families.

Sweden None (fees for foreigners at some universities).

Switzerland EUR 1,230–2,900 p.a. The universities set the fees. Some universi-
ties require fees of foreigners.
The cantons set the requirements for grants.

United Kingdom Public universities in England/Wales: Up to

GBP 3,070 p.a. (Up to GDP 3,145 p.a. 2008/2009).
Private universities and graduate programmes: Up
to GBP 16,000 p.a.
Scotland: No.

England/Wales: Universities set fees. The
government initially pays the tuition fees for
every student. After completing the course of
studies and taking up work the graduate pays
the fees back to the government (HMRCc)).
This is done only after earning an income of
GBP 15,000 p.a. The amount paid monthly 
depends on the income of the graduate.
Scotland: Tuition fees are paid by the Student
Awards Agency. For Scottish students and
EU-foreigners the fees are paid in full (de-
pending on income) and in part (depending on
income) in the other parts of the United
Kingdom.

Russia 15% of students at public universities pay fees
(those who are working towards a second degree or
did not quite fulfil the entry requirements). The
amount is geared to the market value of a program
and the prestige of the institution rather than to the
actual costs. Fees vary depending on university and
course of studies between USD 2,500 and 8,000 p.a.

Government scholarships and student loans 
are available.

United States Universities and colleges set the fees. These vary
from USD 2,000 p.a. (community college) to over

USD 37,000 p.a. (graduate programmes in Har-
vard). The average amount is between USD 12,000 
and 16,000 p.a.

A broad range of loans and scholarships are
available.

a) EEA: European Economic Area (EU-25 and Norway, Iceland, Liechtenstein). – b) Academic year 2001/2002.
c) Her Majesty's Revenue and Customs.

Sources: www.studieren-in-holland.de/index.php?idcat=25&idlang=1. – www.daad.de. – www.bmbwk.gv.at. – Depart-
ment for Education and Skills. – Student Awards Agency of Scotland. – EBS, Estonian Business School (www.ebs.ee/
index.php?id=3167). –  Latvijas Universitate. – Schweizerische Rektorenkonferenz (CRUS) (www.crus.ch/ navig/d/
pulldown_frameset/studinfos_schweiz/). – Eurydice (www.eurydice.org). – www.educationireland.ie/htm/ why_ ireland/
main.htm. – www.harvard.edu. – www.studyindenmark.dk. – CIRIUS (www.ciriusonline.dk/). – www.study-in-romania.
ro/annualbudg.htm. – www.college-contact.com/wissen/studienfuehrer/bulgarien.htm. –Education in Russia (www.russia.
org.my/education/).



the universities set the fees themselves. In Spain the
fees are regional and in some cases staggered
according to subject. In Britain students in England
and Wales are required to pay up to GBP 3,070 p.a.
in tuition fees. Scottish students on the other hand
can study free of charge – only if they study in
Scotland, however. In Hungary the government has
eliminated the regulation according to which it pro-
scribed the number of students who were able to
study a certain subject at a specific university with-
out paying tuition fees. If there were more students
who wanted to study this subject, they had to pay
tuition fees that the universities set. As of 2006 all
students are required to pay tuition fees.The fees are
between EUR 16 and 48 per month.

Tuition fees in Europe are considerably lower than
in the U.S. In the Netherlands, for example, fees
amount to EUR 1,538 (2005: EUR 1,476) and for
private universities in France around EUR 7,500 per
year, the tuition fees in the U.S. average between
USD 12,000 and 16,000 p.a. In Harvard graduate
studies cost USD 37,000 p.a. The range in Europe is,
however, also very large from just under EUR 200
per study year for some subjects in Hungary to more
than GBP 16,000 (EUR 23,000) for graduate pro-
grammes at Britain’s top universities, Oxford and
Cambridge. A course of studies in the new EU mem-
ber countries is not necessarily more reasonable
than in the old. In Latvia tuition fees range from at
least EUR 700 p.a. to a maximum of EUR 5,811 p.a.,
the highest in the new member states of the EU. The
tuition fees for students who are not from EU mem-
ber states are considerably higher than those for
nationals and EU citizens. Thus in Austria twice the
normal fee (EUR 363, the same amount as in 2005)
must be paid (EUR 726) by non-EU foreigners.
Ireland, which as of 1996 no longer charges tuition
fees, requires non-EU students to pay up to EUR
36,000 p.a., the highest fees in Europe.

As a rule countries offer loans to help finance tuition
fees, which are generally paid back after the course
of studies has been completed. In the United
Kingdom, for example, the graduate is required to
pay back the loan once his/her income has reached a
certain level. The Netherlands no longer provide
scholarships for needy students. Instead all students
can receive a student loan to pay for tuition fees (see
the Table).

N.H.
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FINANCIAL

RESOURCES

INVESTED IN

EDUCATION

Education is one of the major
determinants of the economic
performance of countries. Poli-
cy makers and academics alike
are intensively searching for
improvements in the education
system, not least because of the
increased competition for well-
educated workers and because
of the latest comparison of edu-
cation policies based on various student perfor-
mance tests. The search for effective policies
requires evaluating a country’s education system in

the light of other countries’ policies.The comparison
should include publicly and privately provided edu-
cation systems which co-exist in most countries. The

OECD project “Education at a
Glance” has contributed signifi-
cantly to this objective. As part
of the project, Figure 1 shows
the expenditure on primary, sec-
ondary and tertiary education in
relation to the number of full-
time equivalent students, all ex-
pressed in US dollars. Most
notably of importance for ter-
tiary education, the data does
not include subsidies for student
living expenditures as includ-
ing expenditures on these pro-
grammes would undermine the
comparability of the expendi-
ture data. As shown in Figure 1,
OECD countries spend on aver-
age USD 7,572 per student as of
2004. Country expenditure lev-
els differ remarkably. Per-stu-
dent expenditure is highest in
the US while being lowest in
Brazil. More specifically, coun-
tries like the US, Switzerland,
Norway, Denmark, Austria, and
Sweden spend more than the
average amount per student,
while countries like Italy, France,
Japan, the UK, and Germany
spend only slightly more or less
on education than the average
OECD expenditure level.
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ANNUAL EXPENDITURE ON EDUCATIONAL INSTITUTIONS PER STUDENT 

IN PRIMARY THROUGH TERTIARY EDUCATION, 2004
in equivalent US dollars converted using PPPs, based on full-time equivalents

OECD average

in 1 000

Figure 1
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OECD average

ANNUAL EXPENDITURE ON EDUCATIONAL INSTITUTIONS PER 

STUDENT FOR ALL SERVICES

by level of education, 2004

in equivalent US dollars converted using PPPs, based on full-time 

equivalents

Tertiary educationin 1 000

Figure 2

Source: OECD.



A partial break-down of the data according to the
type of education (primary and tertiary) is provided
in Figure 2. The upper panel depicts the per-student
expenditure on primary education. Expenditures are
above average in most countries which have above
average total per-student expenditures such as the
US, Switzerland, Norway, and Denmark. The most
notable exception is Iceland which also belongs to
the “top” group for primary education. Turning to
tertiary education (see the lower panel in Figure 2),
Iceland, however, drops sharply below the average
value. A similar pattern can be observed for Italy,
which spends above average on primary education,
but below average on tertiary education. The OECD
data for Italy only includes public institutions for ter-
tiary education which, given the dominant role of the
public sector for tertiary education in Italy, should
not undermine the comparison significantly. A com-
mon conclusion which can be drawn from both pan-
els in Figure 2 is that per-student expenditure on ter-
tiary education exceeds that of primary education in
all OECD countries. The finding may not be too sur-
prising since “input factors” used in primary educa-
tion are mostly teachers, who typically have lower
wages than university professors or researchers.

One should note that the expenditure data in Figures
1 and 2 have their limitations. No inferences can be
drawn about the working conditions of school teach-
ers and university professors, nor do they provide
insight into the structure of spending, i.e. whether
resources are spent on salaries, buildings or on re-
search and development. Also, the data are uninfor-
mative as to how the educational spending relates to
the wealth of a country. For instance, education
expenditure as a percentage of GDP is above the
OECD average of 6.2 percent (as of 2004), e.g., in
Israel, Iceland, the US and Denmark. Below average
values can be found in Italy, Japan, Spain and
Greece. A more disaggregated view on the financial
resources invested in education is provided in
OECD (2007).

M.K.

Reference

OECD (2007), Education at a Glance, Paris, 167–254.

CESifo DICE Report 4/2007 60

Database



CESifo DICE Report 4/200761

News

NEW AT DICE DATABASE

In the fourth quarter of 2007 the DICE Database
() received about 140 new entries, consisting partly
of updates of existing entries and partly of new
topics. One special point was the enlargement of
our topic “Natural Environment” with new sub-
folders and further tables and graphs on the regu-
lation of environmentally related topics and the
state of the natural environment. Some further
topics are mentioned below:

• Anti-discrimination Regulation
• Characteristics of International Corporate Go-

vernance Systems
• Fiscal Rules
• Mandatory Public Old-age Pension Schemes
• Migration Programmes for Health Workers
• Monetary Unions
• Pension Contribution Rates
• Public Procurement Structures in EU Member

Countries
• The Economic Weight of Nations (1–3)
• Vocational Education and Training Systems:

Role of the Social Partners 
• Wage Replacement in Case of Sickness

FORTHCOMING CONFERENCES

Global Economy
25–26 January 2008, in Munich

CESifo will hold the fourth area meeting for the
Global Economy group. The focus of this group
will be to explore how the gains from globalisation
differ from the gains from trade (accelerated tech-
nical progress, global tournaments, increased speed
of transactions), the effects of marginalisation and
how it operates, the role of culture and local iden-
tity, new forms of global institutions and arrange-
ments, and other matters under the globalisation
label.
Scientific organiser: John Whalley

Delphi conference
30–31 May 2008, in Munich

CESifo and the Department of International and
European Economic Studies (DIEES) at the
Athens University of Economics and Business
(AUEB) will organise a conference on the ques-

tion of “Government, Institutions, and Macroeco-
nomic Performance”. Relevant topics include
issues such as: measures of institutional quality;
bureaucracy, property rights, corruption and politi-
cal stability; institutions, investment and growth;
economic policy and institutions; sclerosis and
reforms; the role of economic integration; global-
ization and institutional choice; determinants of
institutions; and other topics along these lines.
Scientific organisers: Thomas Moutos, George
Economides and Peter Egger

European Economic Association
27–31 August 2008, in Milan

Deadline for paper submission: 15 February 2008

International Institute of Public Finance (IIPF)
22–25 August 2008, in Maastricht

Deadline for paper submission: 31 January 2008 

American Economic Association Meetings
3–5 January 2009, in San Francisco

Deadline for paper submission: 1 February 2008

NEW BOOKS ON INSTITUTIONS

Handbook of European Financial Markets and
Institutions
Xavier Freixas, Philipp Hartmann and Colin Mayer
Oxford University Press, 2008

Institutions and Organizations: Ideas and Interests
W. Richard Scott 
Sage Publications, 2008

Controlling Governments: Voters, Institutions, and
Accountability
José Maria Maravall and Ignacio Sanchez-Cuenca
(eds.)
Cambridge University Press, 2008

How Institutions Evolve: The Political Economy of
Skills in Germany, Britain, the United States, and
Japan
Kathleen Thelen 
Cambridge University Press, 2007





Online information services of the CESifo Group, Munich

The Ifo Newsletter is a free service of the Ifo Institute and is sent by e-mail every month. It in-

forms you (in German) about new research results, important publications, selected events, per-

sonal news, upcoming dates and many more items from the Ifo Institute.

If you wish to subscribe to the Ifo Newsletter, please e-mail us at: newsletter@ifo.de.

CESifo publishes about 20 working papers monthly with research results of its worldwide aca-

demic network. The CESifo Newsletter presents selected working papers (in English) in an easily

understandable style with the goal of making its research output accessible to a broader public.

If you wish to subscribe to the CESifo Newsletter, please e-mail us at: saavedra@cesifo.de.

If you wish to receive our current press releases, please e-mail us at: presseabteilung@ifo.de.

You can also request these services by fax:

Ifo Institute for Economic Research, fax: (089) 9224-1267 

Please include me in your mailing list for:

�  Ifo Newsletter �  CESifo Newsletter �  Ifo Press Releases

Name:  ………..........................................................................................................

Institution:  .....................................................................................................................

Street: .....................................................................................................................

City:   .....................................................................................................................

Telephone: ...................................................................................................................

Fax:  ..................................................................................................................... 

E-mail: …………………..............................................................................................





DICE
Database for Institutional Comparisons in Europe

www.cesifo.de/DICE

The database DICE was created to stimulate the political and academic
discussion on institutional and economic policy reforms. For this purpo-
se, DICE provides country-comparative information on institutions, re-
gulations and the conduct of economic policy.

To date, the following main topics are covered: Labour Market, Public
Finances, Social Policy, Pensions, Health, Business Environment, Natu-
ral Environment, Capital Market and Education. Recently chapters on
Experts’ Assessments of Governance Characteristics and on Social Va-
lues have been added. Information about Basic Macro Indicators is pro-
vided for the convenience of the user.

The information of the database comes mainly in the form of tables 
– with countries as the first column – but DICE contains also several 
graphs and short reports. In most tables, all 27 EU and some important
non-EU countries are covered. 

DICE consists primarily of information which is – in principle – also
available elsewhere but often not easily attainable. We provide a very
convenient access for the user, the presentation is systematic and the
main focus is truly on institutions, regulations and economic policy con-
duct. Some tables are based on empirical institutional research by Ifo
and CESifo colleagues as well as the DICE staff.

DICE is a free access database.

Critical remarks and recommendations are always welcome. 
Please address them to 
ochel@ifo.de
or 
hoffmann@ifo.de
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