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Summary

If concerns about climate change continue to intensify, industry will be expected to
react, and change its activities, in fundamental ways.

For some firms and industrial sectors, this expectation will be a source of commercial
opportunity. Those that develop and adopt technologies that help societies both adapt to
climate change and mitigate it will be well placed competitively in a world of enhanced
concern about climate change. Some of the new technologies most obviously relevant to
adaptation are new crop species with greater tolerance of climatic variation, new flood-
defense techniques, and products and processes that increase the efficiency of water use.
Mitigation techniques are most clearly exemplified by energy-efficiency and renewable
energy technologies. At the firm level, then, climate change presents opportunities as
well as challenges. Even firms in sectors which are highly dependent on fossil fuels
could do well out of concern over climate change, if they lead the way in their sectors in
terms of reducing that dependence through improved energy efficiency, increased use of
renewables and diversification away from energy-intensive activities.

Notwithstanding these differences within sectors, some sectors as a whole will clearly
face greater potential costs from attempts to mitigate climate change than others.
Energy-intensive sectors, in particular, will tend to be adversely affected. Under
pressure from regulation and economic instruments, relative price increases in these
sectors will mean that, even if they improve their environmental performance, these
sectors will tend to become relatively less important as a share of GDP. International
differences in the speed and stringency with which this pressure is applied could
introduce incentives to relocate production to areas with relatively little pressure. An
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important challenge to the international community is not to allow laxity in efforts to
reduce emissions to become a source of international competitive advantage. Not only
would this act as a discouragement for all countries to intensify their emission-reduction
efforts, it would also tend to dissipate the gains from those efforts, as emissions were
shifted from one country to another rather than reduced overall.

For economies nationally, different studies give very different results for the cost of
emission reduction in terms of reduced output, depending on the assumptions they
adopt. This article concludes, on the basis of assumptions which are not unrealistic
about such issues as the pace of development of renewable energy sources, and taking
into account possible gains in energy efficiency, that the evidence suggests that even
deep cuts in carbon emissions in the early decades of this century need not entail heavy
costs. It remains to be seen, however, whether opposition to such cuts from those
energy-intensive sectors which would be adversely affected will prevent the policy
instruments necessary to achieve them from being implemented.

1. Introduction

Industry will be affected by three types of costs as a result of climate change or the
threat of it:

e Costs due to damage from climate change
e Costs due to efforts to adapt to climate change
e Costs due to efforts to mitigate climate change

In this article the nature and various estimates of the magnitude of these three types of
cost will be surveyed. The focus of the article is on the cost implications of potential
global climate change for industry. Several points should be borne in mind throughout
the article:

‘Industry’ is comprised of many different sectors, which will be very differently

affected by climate change and responses to it.

e What is experienced as a cost by one industrial sector, or by society as a whole (for
example, storm damage to buildings, or regulations prescribing increased energy
efficiency), may be experienced as a profit-making opportunity by a different sector
(for example, the construction sector or the manufacturers of energy efficiency
equipment).

e There are clear distinctions between the concept of cost as applied to individual

firms, to industrial sectors or to national economies as a whole.

2. The Costs to Industry of Damage from and Adaptation to Climate Change

The balance of evidence from studies of impacts from global warming suggests that
four statements concerning the impacts of any appreciable global warming and
associated climate change may be made with some confidence. First, the impacts will be
felt in many different ways. Second, the net impacts will be negative from the human
point of view across the world as a whole. Third, the impacts will be different in
different regions of the world. In general, the physical impacts will be greater in tropical
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regions. Given the present global distribution of wealth, this means that, in general,
poorer countries will be harder hit physically, and in terms of relative economic costs,
than richer ones. Fourth, the size of the impacts and their incidence in either time or
place is still subject to great uncertainty.

While there is a clear conceptual distinction between the costs of damage from climate
change, and the costs of adapting to it, they will very often be difficult to distinguish in
practice. For, example, following inundation due to sea-level rise caused by climate
change, as part of the effort to restore the damage, flood defenses may be improved. The
resulting costs figure will include elements of both adaptation and damage costs. The
difference may be important in respect of who pays the costs (for example, insurance
claims would be likely to be valid only for damage costs), but in the various estimates
of possible global damages from climate change, damage and adaptation costs are often
lumped together, as will be seen.

Fankhauser® | Cline | Eyre et al. Cline
(2 x CO, warming) (long term)

Agriculture 8.4 17.5 -31.2 95.0
Forest loss 0.7 3.3 7.0
Species/ecosystem loss 8.4 4,0+ 0 16.0+
Sea level rise 34 35.0
Coastal defenses 0.2 1.2
Wetlands loss 6.4 4.1
Drylands loss 2.4 1.7
Electricity requirements - 11.2 64.1
Non-electric heating - -1.3 -4.0
Human amenity® 7.7 + +
Human life 11.4 5.8 233.9 33.0
Human morbidity + + +
Migration 0.6 0.5 2.8
Hurricanes 0.2 0.8 9.2 6.4
Tourism - 1.7 4.0
Water supply 15.6 7.0 56.0
Urban infrastructure - 0.1 0.6
Air pollution 7.3

Tropospheric 35 19.8
0zone + +

Other
TOTAL (billion $1990) 69.3 61.6 215.3 335.7
TOTAL (% GNP) 1.3 1.1 1.1 6.0

a In the source the figures given are in $1988. They have been scaled up in the column below by the ratio of
1990 to 1988 GDP.

b + means that the source indicates (further) unquantified costs.

¢ This entry in Fankhauser corresponds to the previous two rows in Cline. Cline indicates further unquantified
costs under this heading as shown.

d Includes hurricanes, winter storms, river floods

Table 1: Estimates of annual damage and adaptation costs from global warming
incurred by the US economy and the global economy at 1990 scale

Table 1 reproduces three estimates of damage costs from the 2.5°C global warming, and

the resulting climate change, which is the IPCC best estimate of the effect of a doubling
of CO,-equivalent concentrations of greenhouse gases in the atmosphere, and one
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estimate of much longer-term warming of 10°C. From these figures the lumping
together of the damage and adaptation costs may be clearly discerned: several of the
Fankhauser and Cline entries (e.g. construction of dikes, electricity requirements and
migration) actually represent the costs of adapting to climate change, rather than of the
damages associated with it. It should be noted that the costs of damage and adaptation
are not independent. In particular, incurring costs of adaptation may reduce the costs of
damage. Indeed it should do so by more than the cost of adaptation, if adaptation is
economically rational. Dikes are built to protect land from sea-level rise. Air-
conditioning in hot climates may reduce death and morbidity from heat stress (a
significant item in Cline’s damage costs). With the exception of the figures on sea-level
rise, it is not clear in any of the estimates how far it has been possible to take these
trade-offs into account.

From Table 1 it can be seen that there is relatively close agreement between the overall
totals of damage costs (1.3 and 1.1% of GDP), and these totals also agree quite closely
with the other overall levels of damage in the literature, so that the damage costs of
2XCO, global warming (the warming caused by the doubling of the concentration of
CO; equivalents of greenhouse gases in the atmosphere) are quite often quoted as 1-2%
of GNP.

However, it can be seen from Table 1 that the agreement between the totals comes about
despite entries in individual categories that vary substantially. Many of the entries differ
by more than a factor of 2. The differences between Fankhauser and Cline come about
for three reasons, illustrating the uncertainties involved in calculating the damage costs
of climate change:

1. Use of different scientific predictions of the likely physical impact of climate change
(e.g. for forestry Cline uses a source that suggests a loss of 40% of US forests,
whereas Fankhauser’s source leads him to a figure of 16%).

2. Different interpretations of the same scientific prediction of the likely physical
impact of climate change (e.g. Fankhauser derives 6,642 increased deaths per year
from heat stress, while Cline’s figure using the same source is 9,800).

3. Different valuation of a given impact (e.g. Cline values his loss of life in 2. at $0.6
million per life, while Fankhauser uses a figure of $1.5 million).

The estimates by Eyre et al. are dominated by valuations of the loss of human life and
omit a number of the categories covered by Fankhauser and Cline. Agriculture, on these
estimates, actually benefits from climate change, as northern latitudes become more
productive (because of warmer temperatures and the fertilization effect of higher
atmospheric concentrations of CO,), while the value of species and ecosystem loss is
not given.

In addition to the above uncertainties, climate change also entails a risk, as noted above,
which is incalculable and may be small but cannot be ruled out, of a major disruption to
the biosphere or to human ways of life or both, which could amount to catastrophe.

Table 2 gives an estimate as to how the costs of global warming may be distributed
internationally. It can be seen that low-income countries (China, Rest of the World)

©Encyclopedia of Life Support Systems (EOLSS)



CLIMATE CHANGE, HUMAN SYSTEMS, AND POLICY - Vol. Il - The Cost Implications (Of Potential Global Climate
Change) for Industry - Paul Ekins

have substantially higher proportional costs (Fankhauser & Tol [1996, p.665] quote

these as up to 9% of GDP for some developing countries).
Region % GNP (1988)
European Union 1.4
United States 1.3
Other OECD 1.4
Former USSR 0.7
China 4.7
Rest of the world 2.0
OECD 1.3
Non-OECD 1.6
World 1.4

Table 2: Damage due to doubling of atmospheric CO; equivalents for different regions
(present scale economy)

The figures in Table 1 represent net costs from climate change to society as a whole. As
remarked above, the net costs may conceal considerable differences between impacts on
different economic sectors. Some sectors will experience global warming as a net
benefit. For example the electricity sector will gain if more electricity is used for air-
conditioning to offset higher temperatures. Some sectors will gain in some parts of the
world, but lose in others. For example, tourism may gain from warming in colder
climates, but lose in areas already hot and dry or which become subject to more extreme
weather conditions. Agriculture will lose out in some areas (those already hot and
relatively dry) but gain in others (those that are cold or in higher latitudes). Table 2
shows that poorer parts of the world, and the industry within them, are likely to fare
relatively badly from climate change.

The figures of Table 1 should be regarded as little more than impressions of the possible
costs of damage from climate change, so great are the uncertainties associated with
them. More certain costs, the recent increase in which may be evidence of the actual
onset of climate change due to anthropogenic global warming, are those associated with
weather events. In the ten years of the 1980s, economic losses from weather-related
natural disasters totaled $54 billion. In the 1990s this was surpassed in one year, 1996,
when losses totaled $60 billion. In the eight years up to and including 1997, total losses
were $252 billion (Brown, Renner & Flavin 1999, p.80). Clearly these losses are a
substantial, and seemingly increasing, cost to society at large. For the construction
industry, they undoubtedly represent increased work. For the insurance sector they
could either represent great losses (if insurance premia failed to reflect the rise in
economic damage), or a commercial opportunity for significant expansion, if
appropriate premia for the insurance of these losses can be calculated.

On the one hand, therefore, the potential costs to industry due to damage from or
attempts to adapt to climate change are difficult to separate out from losses to society as
a whole. On the other, some industrial sectors may stand to make particular gains or
losses from climate change. With regard to the costs to industry of attempts to mitigate
climate change, there is less uncertainty. These costs form the subject of the next
section.
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