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International Response to Greenhouse
Gas Abatement

B. Stephen Labson

by the United Nations Framework Convention on Climate Change (FCCC),

which came into force on 21 March 1994. It was signed by 154 countries and
the European Economic Community (including all OECD countries except Tur-
key} at the United Nations Conference on the Environment and Development held
in Brazil in June 1992.

The FCCC'’s overall objective is the ‘stabilisation of greenhouse gas concentra-
tions in the atmosphere at a level that would prevent dangerous anthropogenic inter-
ference with the climate system’ (United Nations, 1992:Article 9). Specifically, the
Convention calls for the conditional reduction of greenhouse gas emissions to 1990
levels by 2000. This is to be achieved primarily through measures to be undertaken
by developed countries: the so called ‘Annex 1” countries. At the first Conference
of the Parties held recently in Berlin, it was agreed that the commitment to this ob-
Jective should be strengthened by requiring Annex I countries to set quantified limi-
tation and reduction objectives, taking into account regional characteristics, the need
to mamtain strong and sustainable economic growth, and the need for equitable
contributions by each of the relevant parties.

Such prescriptive action based on targeted levels of emissions forms an mtegral
part of Australia’s National Greenhouse Response Strategy (NGRS), under which
an interim planning target has been adopted

INTERNATIONAL response to the enhanced greenhouse effect is underpinned

to stabilise greenhouse gas emissions {(not controlled by the Montreal Pro-
tocol on Substances that Deplete the Ozone Layer) based on 1988 levels,
by the year 2000, and to reduce these emissions by 20 per cent by the year
2005 . . . subject to Australia not implementing response measures that
would have net adverse economic impacts nationally or on Australia’s trade
competitiveness, in the absence of similar action by major greenhouse gas
producing countries. (Commonwealth of Australia, 1992:8)

While these targets are cast in terms of ‘objectives’ under the FCCC, and ‘as a yard-
stick against which the implementation of greenhouse response measures can be
assessed’ under the NGRS, the question remains: do these relatively arbitrary targets
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provide a useful metric in which to benchmark emissions? That is to say, are such
targets based on a rigorous assessment of the science of climate change, its impact
on society, and the costs and benefits stemming from emission reduction policies?

The Enhanced Greenhouse Effect: The Basis For Action

At its most basic level, the greenhouse effect is a reasonably well understood proc-
ess whereby the earth’s atmosphere is warmed through the entrapment of energy by
gases, including water vapour, carbon dioxide, methane, nitrous oxide and chloro-
fluorocarbons. It is also known that the concentration of such ‘greenhouse gases’
has been gradually increasing since the beginning of the industrial revolution.

What is not currently well understood is the extent to which the concentration
of such gases is expected to increase in the future; the effect this will have on the
carth’s climate and the well-being of its inhabitants; and the extent to which human
mtervention cnhances the greenhouse gas effect. While a great deal has been
learned about these matters, a comprehensive understanding of the enhanced
greenhouse effect is likely to require a significant leap in our understanding of the
dynamics of climatic systems.

In its 1990 report, the Intergovernmental Panel on Climate Change (IPCC)
(Houghton et al., 1990) concluded that the global mean surface-air temperature has
increased by 0.39C-0.69C over the past 100 years. Evidence provided from more
recent research (summarised in IPCC, 1995) suggests that human activity has had a
discernible influence, although the data are insufficient to quantify the impact on
climate that is directly attributable to human activity,

Atmospheric scientists regard computer-driven climate-change models as the
only feasible means of assessing the impact of increased greenhouse concentrations.
The IPCC (1995) has reported a projection based on a mid-range of assumptions
regarding population and economic growth, land use, technological change, energy
availability and a ‘best estimate’ of the expected change in global mean surface tem-
perature for a given increase in greenhouse gas concentrations. Under this mid-
range scenario, it is projected that global temperatures rise by 2°0C by 2100. Under
this same scenario, the sea level is projected to rise as a result of thermal expansion
of the oceans and glacial melting by 50cm from the present to 2100,

Best estimates notwithstanding, projected increases in global warming are still
subject to a great deal of uncertainty.! The IPCC (1995) has commented that fur-
ther work needs to be done: to form more accurate estimates of future emissions
and biochemical cycling (the effect of sources and sinks); to represent climate proc-
esses in models, especially feedbacks associated with clouds, sea ice and vegetation; -
and to systematically collect data by which to test modelling results against observa-
tion and aid in the quantification of the impact of human activity on climate.

! The IPCC mid-range ‘best estimate’ projections for mean surface temperature increase and sea level
rise are roughly one-third and one-quarter respectively, lower than the same projections formed in
1990. This may offer some information regarding the level of scientific uncertainty that policy-makers
are faced with. '
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More troubling is the fact that it is extremely difficult to quantify the impact of,
or to place a cost on, the disruption to physical, social and economic systems for a
given level of global warming (see, for example, Schmalensee, 1993). But prelimi-
nary estimates surveyed by Nordhaus (1993) suggest that, for the US, an increase in
atmospheric temperatures would cause domestic output to fall by between 1 and 1.3
per cent. Nordhaus stresses that the results from the study of a single region in iso-
lation cannot be applied to the world as a whole. Moreover, such studies are likely
to overestimate considerably the costs of climate change because they ignore the
many ways in which economies, especially their climate-sensitive agricultural sectors,
adapt to climatic change through mechanisms such as trade. For example, Ro-
senzwelg and Parry (1994), using a model that links climate, crop yield and trade,
found that a doubling of global concentrations of carbon dioxide would cause global
output of basic cereals to fall by between zero and 5 per cent under their assumed
baseline level of producer adaptation, with the possibility of a slight increase in
global production under a more substantial level of adaptation in farming methods.

Carbon Emission Levels in Different Countries

Carbon dioxide has so far received more attention than other sources of green-
house gas emissions, principally because of its relative importance (it accounts for
roughly 75 per cent of total greenhouse gas emissions stemming from human activ-
ity), and partly because emissions of other greenhouse gases are more difficult to
estimate. The US is by far the greatest emitter of carbon dioxide, accounting for an
estimated 20 per cent of global emissions. Brazl! and China also are significant
emitters, being responsible respectively for 18.8 and 10.5 per cent of global carbon
dioxide emissions. Australia ranks relatively low in terms of the total level of carbon
dioxide emissions, contributing an estimated 1.4 per cent, but relatively high in
terms of per capita emissions.

Carbon emissions stem primarily from the buring of fossil fuels for energy
consumption. For any given level of energy use, a country’s emission of carbon
from fossil is determined by fuel resource endowment and policy choices. For ex-
ample, countries which have access to zero or low-emission fuel sources such as
hydro and natural gas have an advantage over countries such as Australia, which
relies heavily on low-cost, high-quality coal. Policy choice comes into play with re-
spect to the use of zero-emitting nuclear power. For example, nuclear power con-
tributes 34 per cent to total clectricity production in the European Union, 25 per
cent in Japan, and 20 per cent in the US. Ausiralia, in contrast, has no nuclear-
powered generating capability.

The differences in energy consumption levels among countries stem from sev-
eral underlying factors, above all a region’s stage of economic development and the
combination of resources and technology unique to individual regions. Economists
have observed that energy use closely follows the level of industrialisation within a
region. Typically, a developing country’s economic activity is based on a relatively
larger proportion of energy-intensive industrial processes such as manufacturing and
metals smelting. Thus, the rapidly expanding economies of Southeast Asia could
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be expected to increase energy use far above the level expected for the mature
economies of the US or European Union. The availability of resources, combined
with access to advanced technologies, also has an important bearing on energy use
within a region. For example, Japan, which faces relatively high energy prices due to
a lack of domestic resources but has access to advanced technologies, has one of the
world’s lowest energy-GDP ratios. However, it is important to note that this techno-
logical efficiency is not a criterion of general economic efficiency. In response to
the relative prices it faces, Japan has chosen an efficient set of production plans that
use less energy per unit of total output. But it would probably make no economic
sense for high-energy-intensity countries such as China or Australia, which are en-
dowed with inexpensive energy resources, to seek to match the energy-GDP ratios
of countries such as Japan.

The Cost of Meeting Stabilisation Targets

Mecting emission targets will have three general effects on a region. First, the fuel
mix of the energy sector will change. Coal will tend to be displaced by greater use of
low-carbon fuel sources such as oil, natural gas, hydro, nuclear and renewables.
Second, an international agreement to stabilise emissions will lead to a decrease in
global demand for carbon-intensive energy sources, thereby limiting trade and ex-
port revenue from such commodities. Thirdly, the de facto tax implicit in most
stabilisation options will serve to reallocate resources away from energy-intensive
industries. This change in the sectoral balance of the economy would ultimately
have an indirect effect on the level of output throughout the entire economy.

McKibbin et al. (1994) have estimated the cost of meeting several stabilisation
scenarios under a phased carbon-tax regime. To return to 1990 emission levels by
2005, Australia would need to decrease emissions by 34 per cent of the level that
would have obtained without the policy intervention. The estimated cost to Austra-
lia acting in tandem with other OECD countries to stabilise emissions would
amount to a loss in GNP of A$56 billion by 2005. As a proportion of total GNP,
that cost would be considerably greater than that required of the OECD as a whole
(and particularly the US, the world's biggest carbon emitter), primarily because Aus-
tralia’s relatively high rate of growth in both population and general economic activ-
ity results in a correspondingly higher business-as-usual increase in emissions that
would need to be curtailed to meet a stabilisation target. Other factors include Aus-
tralia’s ability to source low-cost energy alternatives and the general ability of the
overall economy to adjust to changing relative prices.

It is important to understand that these results are defined in terms of meeting
mternal stabilisation targets, Developing countries not currently subject to targets
are expected to account for by far the largest share of global emissions of green-
house gases into the 21st century, rendering regionally based programs largely inef-
fective in terms of global outcome (ABARE & Department of Foreign Affairs and
Trade, 1995).
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Reducing Greenhouse Gas Emissions: Policy Choices

Optimal policies to deal with an environmental externality such as the enhanced
greenhouse cffect are those in which the marginal benefits of the policies are equal
to the marginal costs. Nordhaus (1991) has pointed out that the appropriate level of
abatemnent of greenhouse gas emissions depends explicitly on the cost of controlling
greenhouse gas emissions, the cost of the damage brought about by the enhanced
greenhouse gas effect, and the dynamic interplay of these two factors.

The current scientific and economic literature gives us a preliminary view of
some very relevant costs of abatement and damage. Moreover, a new generation of
integrated models is being developed to study the interactions between the economy
and the environment. But such current modelling efforts should be viewed as a way
of focusing attention on proper frameworks for evaluating greenhouse policies, not
as a way of quantitatively assessing the appropriate level of emissions and abatement
measures,

It seems reasonable to presumc that the rclatively arbitrary emissions (argets
that have been endorsed both nationally and mternationally are a direct response to
scientific and economic uncertainty. But it is hardly comforting to know that the
targets correspond to some emission levels found in the latter part of the 20th cen-
tury. Depending on how one judges the significance of the enhanced greenhouse
effect, its cost to society and the cost of abatement, optimal emission levels would
probably be either greater or smaller than those observed in the recent past. The
issue is further complicated by the relationship between emissions and atmospheric
concentration of greenhouse gases. Presumably, our primary concern should be
global concentration; but this is seldom directly addressed in policy analysis and
development. For example, even if emissions were stabilised, global concentrations
of greenhouse gases would continue to increase well into the future. So an arbitrary
emission target would seem to be a very crude — indeed useless — yardstick on
which to base policy, regardless of the significance of the enhanced greenhouse ef-
fect.?

For a given global target, uniform abatement requirements offer a relatively
transparent means by which to achieve global abatement. But it is becoming in-
creasingly well understood that uniform largets are excessively ineflicient, mainly
because they offer a region little flexibility in allocating its resources vis-i-vis other
regions. For example, it might pay Australia, which employs coal-intensive tech-
nologies in relatively high-value-added sectors, to encourage other regions to use
correspondingly less coal-intensive processes, to the benefit of both.

"The FCCC allows parties to the convention to undertake joint action to reduce
greenhouse gases. Operationally, this would take the form of measures such as the
transfer of energy-efficient technology, equipment and services from developed to
developing countries. Such joint implementation” measures would mitigate global

2 Feasibility would seem to be an obvious precondition of policy choice. However, Tucker (1994)
argues that there has been a “decoupling of Greenhouse policy and science’, whereby governments
have endorsed emission reduction targets that are clearly unattainable,
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emissions more effectively and economically than would unilateral action by devel-
oped countries, since the fairly simple and relatively low-cost technologies that the
developing countries could utilise would have a far greater impact on global emis-
sions per dollar spent than would a comparable investment in emission reduction in
the developed countries.

Uniform targets are not likely to promote equitable outcomes either. Countries
with high levels of growth in population and general economic activity require a
continuous increase in energy consumption. Uniform standards, particularly those
based on historic emission levels, would impose a relatively costly burden on these
high-growth countries. Furthermore, regions have vastly differing resource bases
from which to substitute among fuel types. For example, a country such as the US,
which has access to a wide range of energy sources including coal, oil, natural gas,
hydro and nuclear, will be able to move away from carbon-intensive sources such as
coal much more cheaply than a country like Australia, which is more constrained in
its fuel choice.

Recognising the problems of efficiency and equity posed by uniform targets, the
FCCC states that implementation measures should take into consideration the

situation of Parties, particularly developing country Parties, with economies
that are vulnerable to the adverse effects of the implementation of measures
to respond to climate change. This applies notably to Parties with econo-
mies that are highly dependent on income generated from the production,
processing and export, and/or consumption of {ossil fuels and associated
energy intensive products and/or fossil fuels for which such Parties have
serious difficulties switching to alternatives. (United Nations, 1992:Article
4.10)

To balance issues of equity and efficiency, economists have proposed burden-
sharing mechanisms that apportion abatement costs. among countries. For example,
the Tasman Institute (1994) has suggested that country targets be developed that
give each OECD country the same proportional loss in national income. Alterna-
tives might include targets based on equal per capita reductions in emissions, or
equal percentage reductions in emissions from baseline levels.

Alternative Measures

Given the great uncertainty about the costs and benetfits of reducing greenhouse gas
cmissions, ‘no regrets’ policies have formed a major component of Australia’s Na-
tional Greenhouse Response Strategy. No-regrets policies are typically defined as

3Itis commonly suggested that jeint implementation could be developed as a first step toward estab-
lishing an internationa] tradable emissions scheme (see, for example, Bureau of Industry Economics,
1995). This type of scheme is potentially much more efficient than joint implementation. But distri-
butional concerns would probably be significant in view of the quite transparent manner in which
wealth would be reallocated under this system.
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having no net costs; they arise because the absence of well-functioning markets
(whether because of government failure or market failure) makes possible actions
that can be implemented at zero net cost to society.

Probably the greatest international scope for such policies lies in the reform of
policies that distort energy prices through implicit and explicit taxes and subsidies.
Burniaux et al. (1992) find the total value of global energy subsidies {net taxes) to be
US$235 billion (in 1985 dollars), which is equivalent to US$45 per tonne of carbon.
They find that the removal of existing distortions in energy markets would lead to a
global carbon emissions to be 18 per cent less than otherwise by 2050. Moreover,
liberalisation of energy markets would increase GDP (particularly in the non-OECD
countries) by promoting the eflicient allocation of resources within the broader
economy.

Australia’s Strategy also develops some first-phase ‘insurance’ measures to re-
duce the uncertainty about the impacts of climate change as well as about the viabil-
ity of responses. These measures involve research and review stuclies, giving par-
ticular attention to energy production, distribution and end use. The objective is to
provide a clearer understanding of the emissions mechanisms involved in cnergy
use, the scope for taking no-regrets actions, and our ability to measure emissions
and emission reductions. This phased approach reinforces the insurance mecha-
nism by assessing first-phase measures before second-phase measures are formu-
lated and implemented.

Concluding Remarks

Lack of scientific and economic certainty does not Justify policy paralysis: if certainty
were a necessary condition for action, it is difficult to imagine how policy-makers
could act at all. The point is that the uncertainty inherent in climate-change issues
must be factored into the decision-making process in which the risks and associated
costs of global warming are balanced against the costs of mitigation strategies, Badly
devised strategies present a danger as well. Greenhouse-induced climate change is a
global phenomenon and is well addressed only as such. Numerous studies have
demonstrated that policies will be largely ineffective if not carried out with the coop-
eration of developing economies, which are expected to substantially increase emis-
sions well into the 21st century.

Embracing arbitrary targets that have little apparent relation to these factors
would seem to militate against the development of an optimal greenhouse response
strategy. It may well be that our current ‘yardstick’ based on a metric of stabilisation
is so imprecise that we would be better off casting it aside for the time being. An
international response similar to Australia’s phased approach, based on no-regrets
measures and well-understood actions such as continued investment in research
mto climate change, could well be the most appropriate policy.
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