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Abstract
The law and economics analysis of the climate
change remedies has been focused on the ques-
tion of which would be the policy instrument
most suited to provide incentives to reduce
greenhouse gas emissions. The literature
focuses mainly on the comparison of carbon
taxes and emission trading scheme. But a rele-
vant role can be played by financial and insur-
ance instruments, especially considering the
adaptation and mitigation strategies. Finally,
another instrument is considered, largely used
to internalize other environmental externalities
but still not so much analysed for climate
change, the liability system.

Definition

Over the last centuries, climate change has
become a very important issue all over the
world. The change in climate corresponds to an
increase in the earth’s average atmospheric tem-
perature, which is usually referred to as global
warming.

In response to scientific evidence that human
activities are contributing significantly to global
climate change, and particularly the emissions of
greenhouse gas (GHG) emissions, decision-
makers are devoting considerable attention to
find remedies to reduce the consequences in
terms of climate change.

The Concept of “Economic Global Public
Goods”

Dealing with climate change implies the concept
of “economic global public goods” that can be
defined as goods with economic benefits that
extend to all countries, people, and generations
(Kaul et al. 2003).

First of all, the emissions of GHG have effects
on global warming independently of their loca-
tion, and local climatic changes are completely
linked with the world climate system.

In addition, the effects of GHG concentration
in the atmosphere on climate are intergenerational
and persistent across time.

The fact that climate change is clearly “global”
in both causes and consequences implies that, on
one side, we cannot determine with certainty both
the dimension and the timing of climate change
and the costs of the abatement of emissions, on the
other side, it emerges a relevant equity issue
among countries because industrialized countries
have produced the majority of GHG emissions,
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but the effects of global warming will be much
more severe on developing countries.

About this last point, the countries that have
more responsibilities will face less consequence in
the future and vice versa. So it is a global issue to
decide the distribution of emission reductions
among countries and how the costs should be
allocated, taking into account the differences
among countries characterized by high- or low-
income, high- or low- emissions level, and high
and low vulnerability.

Climate change is going to generate natural
disasters, meaning events caused by natural forces
that become “man-made” disasters, meaning
events associated with human activities, given the
role of greenhouse gases emitters. More precisely,
we can speak of “unintended man-made” disasters
originated by global warming (Posner 2004, p. 43).

The rising costs associated with climate change
effects pose serious challenges to governments to
adopt efficient strategies to manage the increasing
economic consequences, and governments are
facing the issue to introduce policies to tackle
the causes and combat all the effects of green-
house gas emissions.

Dealing with global public goods, the choice of
environmental policies requires a global coordi-
nation (Nordhaus 2007). But, in any case, it is
difficult to determine and reach agreement on
efficient policies because economic public goods
involve estimating and balancing costs and bene-
fits where neither is easy to measure and both
involve major distributional concerns. As a con-
sequence, it is necessary to reach through govern-
ments to the multitude of firms and consumers
who make the vast number of decisions that affect
the ultimate outcomes.

Carbon Tax and Emission Trading
Scheme

The policy instruments that are mainly
implemented as remedies against climate change
are carbon tax and emission trading scheme (ETS).

A carbon tax is a particular levy on GHG
emissions generated by burning fuels and
biofuels, such as coal, oil, and natural gas. It is

generally introduced with the main goal to level
the gap between carbon-intensive (i.e., firms
based on fossil fuels) and low carbon-intensive
(i.e., firms that adopt renewable energies) sectors.

A carbon tax provides a strong incentive for
individuals and firms to adjust their conduct,
resulting in a reduction of the emissions them-
selves because the relative price of goods and
services changes. Hence, by decreasing fuel emis-
sions and adopting new technologies, both con-
sumers and businesses can reduce the entire
amount they pay in carbon tax.

An emission trading scheme (ETS) is an instru-
ment based on an agreement that sets quantitative
limits of emissions and the allocation of emission,
allowing the trade in order to minimize abatement
costs. At the beginning the allocation of permits
can be set through either an auction or a grandfa-
ther allocation. Under an auction, government
sells the emission permits, whereas under the
grandfather rule, the allocation of emission per-
mits is based on historical records.

An ETS is defined as a quantity-based environ-
mental policy instrument. It is also called cap and
trade because it is characterized by the allowable
total amount of emissions (cap) and the right to
emit that becomes a tradable commodity. Under
an ETS system, prices are allowed to fluctuate
according to market forces.

On the other hand, carbon taxes are defined as
price-based policy instruments for the correlated
effects to increase the price of certain goods and
services, thereby decreasing the quantity
demanded.

An emission trading system may efficiently
give the incentive to decrease the emissions wher-
ever abatement costs are lowest with positive
effects beyond the national borders. As costs asso-
ciated with climate change have no correlation
with the origin of carbon emissions, the rationale
for this policy approach is that an emission trading
system allows to fix a certain environmental out-
come and the companies are called to pay amarket
price for the rights to pollute regardless of where
there will be the benefits. This is the reason why
an emission trading system is suitable for interna-
tional environmental agreements, such as the
Kyoto Protocol, and also for the characteristic
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that a defined emission reduction level can be
easily agreed between states.

Emission trading can be an advantage for pri-
vate industry because, by decreasing emissions,
firms can actually profit by selling their excess
GHG allowances, in a way that such a market of
permits could potentially drive emission reduc-
tions below targets.

A system of ETS entails significant transaction
costs, which include search costs, such as fees paid
to brokers or exchange institutions to find trading
partners, negotiating costs, approval costs, and
insurance costs. Conversely, taxes involve little
transaction cost over all stages of their lifetime.

Carbon taxes are economic instruments that
works dynamically offering a continuum incentive
to reduce emissions. In fact, technological and
procedural improvements and their subsequent
efficient diffusion lead to decreasing tax payment.
On the other hand, trading systems will adjust
when the emission goals are easier to meet, so
that in this case a decreasing demand of permits
causes a reduction in their price but not as rapidly
as taxes.

The law and economics literature describes as
alternative instruments carbon tax and tradable
permit system, the former as a price control instru-
ment and the latter as a quantity control one.

Many contributions compare the relative per-
formance of price and quantity instruments under
uncertainty, starting with the seminal contribution
of Weitzman (1974). For example, Kaplow and
Shavell (2002) deal with the standard context of a
single firm producing externality; moreover, they
consider the case of multiple firms that jointly
create an externality, concluding with the superi-
ority of taxes to permits.

In the case of climate change, there are argu-
ments for price controls. The first point is that
climate change consequences are uncertain
because it is not the level of annual emissions
that matters, but rather the total amount of GHG
that have accumulated in the atmosphere. The
second point is that “while scientists continue to
argue over a wide range of climate change conse-
quences, few advocate an immediate halt to fur-
ther emission” (Pizer 1999, p. 7).

Even if a carbon tax is preferable to an ETS
scheme in terms of social costs and benefits, this
policy obviously faces political opposition. Pri-
vate industry opposes carbon taxes because of the
transfer of revenue to the government; environ-
mental groups oppose carbon taxes for an entirely
different reason: they are unsatisfied with the
prospect that a carbon tax, unlike a permit system,
fails to guarantee a particular emission level.

The Role of Financial and Insurance
Instruments

To face climate change economic consequences, a
role can be assigned also to private sector to
stimulate the reduction of the probability of cata-
strophic losses and to manage economically large-
scale disaster risks. In this sense a relevant part
can be played by the financial and insurance prod-
ucts that are based on mechanisms to manage the
economic consequences of risk, including the
threat posed by natural hazards.

With the typical insurance contract, for exam-
ple, individuals and companies protect themselves
against an uncertain loss by paying an annual
premium toward the pool’s expected losses. The
insurer holds premiums in a fund that, along with
investment income and supplementary capital
(where necessary), compensates those that expe-
rience losses.

First of all, climate change consequences are
insured through the coverage of the risks that
insurance companies accept from their customers,
since policies already include the provision of the
economic consequences of changes in the inten-
sity and distribution of extreme weather events
and of the resulting risk of catastrophic property
claims (Porrini 2011).

The supply of this kind of products, that are the
core business of the insurance industry, experi-
ences some problems.

First, climate change’s relationship to global
weather patterns increases the potential for losses
so large that they threaten the solvency of the
insurance companies.

Second, uncertainties in assessing climate
change’s impacts are high, affecting property
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and casualty, business interruption, health, and
liability insurance, among others. As a result,
insurers could charge a significantly higher pre-
mium or, in certain cases, avoid to supply this kind
of policies.

Third, many climate change-related risks may
be correlated, creating a skewed risk pool and
exacerbating the risk of extremely large losses,
and that some of these risks are not well distrib-
uted across existing insureds.

Beyond the problems of insurability, financial
and insurance market provide for other kind of
products. Examples are “compensation funds,”
such as special government disaster funds, to pro-
mote framework of contingency measures to
tackle climate change consequences. These
funds, created in connection with a regulatory
system mainly to cover environmental damage
and victims’ compensation, can be financed by a
taxation system or by a firm’s contribution sys-
tem. The main example is the Superfund in the
United States, connected with the regulatory sys-
tem by Environmental Protection Agency (EPA).

Other examples are products characterized by
ex ante commitment of financial resources, such
as the so-called “financial responsibility” instru-
ments. This term defines all the tools that require
polluters to demonstrate ex ante sufficient finan-
cial resources to correct and compensate for envi-
ronmental damage that may arise through their
activities.

In its common application, financial responsi-
bility implies that the operation of hazardous
plants and other business is authorized only if
companies can prove that future claims will be
financially covered, for example, through letters
of credit and surety bonds, cash accounts and
certificates of deposit, self-insurance, and corpo-
rate guarantees.

Generally, financial responsibility may be
complementary, sometimes mandatory, to the leg-
islation on environmental accidents. In its differ-
ent applications, it has a common motivation: to
ensure the future internalization of the costs in
order to indemnify the victims and discourage
different forms of environmental deterioration.

On a law and economics point of view, finan-
cial responsibility can be defined as (potentially)

efficient instruments to correct the asymmetric
information issue. First of all, there is an incentive
for the financial institutions to check that the com-
panies are taking adequate preventive measures.
Secondly, the companies are motivated to take
precautions because financial responsibility guar-
antees that the expected costs of environmental
risks appear on their balance sheet and business
calculation (Feess and Hege 2000).

There are also alternative risk transfer prod-
ucts. A first kind of products is catastrophe
bonds, consisting in securitizing some of the risk
in bonds, which could be sold to high-yield inves-
tors. The cat bonds transfer risk to investors that
receive coupons that are normally a reference rate
plus an appropriate risk premium. By these prod-
ucts, financial institutions may limit risk exposure
transferring natural catastrophe risk into the capi-
tal markets.

Weather derivatives are another kind of finan-
cial instrument used to hedge against the risk of
weather-related losses. Weather derivatives pay
out on a specific trigger, e.g., temperature over a
determined period rather than proof of loss. The
investor providing a weather derivative charges
the buyer a premium for access to capital, but if
nothing happens, then the investor makes a profit.

With all this kind of insurance and financial
products, it is possible to reach some efficiency
goals. First of all, they give the possibility to
stimulate ex ante preventive measure and to eco-
nomically compensate ex post the victims. The
second goal is the availability of extra capital for
recovery that comes from financial markets.
Finally, the accuracy and the resolution of hazard
data and the likely impacts on climate change may
improve with the involvement of financial market
forecast ability.

The Mitigation and Adaptation
Strategies

The challenge of reducing in the future the conse-
quences of climate change is often framed in
terms of two potential strategies: adaptation and
mitigation. Mitigation involves lessening the
magnitude of climate change itself; adaptation,
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by contrast, involves efforts to limit the vulnera-
bility to climate change impacts through various
measures, while not necessarily dealing with the
underlying cause of those impacts.

“Mitigation” indicates any action taken to per-
manently eliminate or reduce the long-term risk
and hazards of climate change to human life.
A definition can be “An anthropogenic interven-
tion to reduce the sources or enhance the sinks of
greenhouse gases” (IPCC 2001).

“Adaptation” refers to the ability of a system to
adjust to climate change to moderate potential
damage, to take advantage of opportunities, or to
cope with the consequences. A definition can be
“Adjustment in natural or human systems to a new
or changing environment” (IPCC 2001).

Mitchell and Tanner (2006) defined adaptation
as an understanding of how individuals, groups,
and natural systems can prepare for and respond to
changes in climate. According to them, it is cru-
cial to reduce the vulnerability to climate change.
While mitigation tackles the causes of climate
change, adaptation tackles the effects of the phe-
nomenon. The potential to adjust in order to min-
imize negative impact and maximize any benefits
from changes in climate is known as adaptive
capacity. A successful adaptation can reduce vul-
nerability by building on and strengthening
existing coping strategies.

In general, the more mitigation there is, the less
will be the impacts to which we will have to adjust
and the less the risks for which we will have to
prepare. Conversely, the greater the degree of
preparatory adaptation, the less may be the
impacts associated with any given degree of cli-
mate change.

The idea is that less mitigation means greater
climate change effects, and consequently more
adaptation is the basis for the urgency surrounding
reductions in greenhouse gases. The two strate-
gies are implemented on the same local or
regional scale and may be motivated by local
and regional priorities and interests, as well as
global concerns. Mitigation has global benefits,
although effective mitigation needs to involve a
sufficient number of major GHG emitters to fore-
close leakage. Adaptation typically works on the
scale of an impacted system, which is regional at

best, but mostly local, although some adaptation
might result in spillovers across national
boundaries.

Climate mitigation and adaptation should not
be seen as alternatives to each other, as they are
not discrete activities but rather a combined set of
actions in an overall strategy to reduce GHG
emissions. The challenge is to define an efficient
mix of government policy interventions to pro-
vide the right incentives to invest in cost-effective
preventive measures to reduce the final cost of
disasters. The target is to tackle the consequences
of climate change by mitigation, through the pro-
motion of ways to reduce greenhouse gas emis-
sions and make society to adapt to the impacts of
climate change, by promoting the effective limi-
tation and management of risks from extreme
weather-related hazards.

On a law and economics perspective, gener-
ally, private contracting has been recognized as a
significant and potentially effective means of
influencing private actors’ behavior and even as
a form of environmental policy instrument. So the
financial and insurance products, that we have
above analyzed, have significant potential to
influence the behavior of individuals through its
contracting contents, and this implies that the
financial markets can play a role within the miti-
gation and adaptation policies.

For example, insurance companies may offer
differential premiums to customers depending on
the customers’ level of protection from loss
caused by weather-related disasters with an
opportunity for insurers to reduce their own over-
all and maximum possible loss exposure while
promoting communities’ overall resilience in the
face of climate change’s impacts. Moreover,
financial products can include arrangements
intended to bring needed capital that will reduce
the risk posed by future climate-related hazards to
those who are most likely to be in peril.

Financial and insurance products could affect
incentives for individuals to address climate
change seeking mechanism to facilitate mitigation
of GHG and adaptation to the inevitable impacts
of climate change. Additionally, financial institu-
tions are motivated to take significant actions
aimed at mitigating overall societal greenhouse
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gas emissions and increasing adaptive capacity
because these actions would reduce overall uncer-
tainty and decrease people and business’ potential
exposure to catastrophic risks in excess of their
capacity.

Conclusive Remarks on a Future Climate
Change Liability System

The law and economics analysis of the climate
change remedies has been focused on the question
of which would be the policy instrument most
suited to provide incentives to industry and other
sources to reduce greenhouse gas emissions. And
the literature is still giving attention mainly to the
comparison of carbon taxes and emission trading
scheme (Nordhaus 2006).

Not so much attention has been addressed to
another instrument to provide incentives to pol-
luters to reduce emissions, largely used to inter-
nalize other environmental externalities, the
liability system. With “liability” we intend the
possibility of applying national tort law to the
damage caused by climate change and the possi-
bility for holding states liable under international
law if emissions originating from a country were
to cause damage to the citizens of other nations.

Even if it seems that the application of a liabil-
ity system to climate change is merely a theoret-
ical issue, in reality more and more public
authorities or individuals have tried to sue large
emitters of GHG, and, in some cases, claims were
directed against governmental authorities for fail-
ure to take measures to reduce emissions of green-
house gases.

As an example, in 2002, the small island state
Tuvalu threatened to take the United States and
Australia to the International Court of Justice as a
result of their failure to stabilize GHG emissions,
thus causing the melting of ice caps which conse-
quently leads to a rise in sea levels which threat-
ened its territory. Although for a change in
government the application was never made, this
example demonstrates the way in which interna-
tional law could be used to impose liability for
climate change-related harm.

Beyond this specific case, most of these claims
would probably not qualify as liability suits in the
strict sense, since it is usually not compensation
for damage suffered that is asked by the plaintiffs,
but rather injunctive relief in order to obtain a
reduction of greenhouse gasses. Moreover, most
of the claims brought so far, mainly in the United
States, were either not successful, were with-
drawn, or have not yet led to a specific result.

On a law and economics point of view liability
is not only an instrument “to obtain compensation
for damages resulting from climate change (the
more traditional liability setting) but equally are
looking at the question to what extent civil liabil-
ity and the courts in general may be useful to force
potential polluters (or governmental authorities)
to take measures to reduce (the effects of) climate
change” (Faure and Peeters 2011, p. 10).

A liability system could also play a role in
mitigating climate change, and a question is
open to what extent it is useful to use the civil
liability system to strive for a mitigation of green-
house gas emissions in addition to the existing
framework which largely relies on carbon tax
and emission trading systems.
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