JOHN BYRNE, CONSTANTINE HADJILAMBRINOS, & SUBODH WAGLE

Distributin
Costs 0

Global

(limate
han

he problem of global climate change links

the issues of energy utilization, cconomic
mmmmiovelopment, environmental degradation,
and cquity on a planetary scale. While questions
concerning the scale and timing of the impact of
continuously increasing emissions of greenhouse
cases remain, 1he outcome of the Rarth Sumimit
conlerence in the sumimer ot 1992 was that coor-
dingted international wction is necessary 1o beein
addressing the problem [ 1], While the debate over
the type and cxient of such actions continues and
while some proposals based on principles of eq-
aity wnd fairness have heen put forth | 2], [3], asat
ol approuches has emerged which claim to objec-
tvely demonstrate that nothing or very Iitle
should be done o address this problem,
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Desertification in Mali.

These approaches rely on standard economic
theory and analytical methods to reach their con-
clusion that significant wortdwide action is un-
necessary. I our view, however, these
approaches contain biases which place an excep-
tionally high value on maintaining the status quo
of global patierns of resource consumption and
distribntion of wealth. When uilized to analyze
various policy options. this bias results in i de-
termination that equity considerations are 100
costly and may impede technological and cco-
nomic progress (4]0 As uan allernative, we pro-
pose an approach based on 4 principle of equity
in atnospheric resource utilization.

Economic Approaches
to Policy Formulation

Policy formulations to address the problem of
clobal climate change based on cconomic theory
can be placed in three broad categories: the "no
regeets,” insurance,” and Upollutamt market ap-
proaches. While each of these approuaches is
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CLIMATE CHANGE

distinguished by a particular combimation of val-
ues, buste assumptions and arguments, several
clements which are common to all three can be
identificed.

Perhaps their most important shared charae-
teristics are that they have been developed by
cconomists from industrialized nations, primar-
iy the US,, and were orginally designed to
evaluale response options of these nations in the
event that intemational action was demanded.
These charactenstics are reflected in the basic
vitlues which shape the arguments and conclu-
sions of these approaches.

¥ NoO Regrets Approach

Several economists who figure prominently in
the globul climme change policy debate, includ-
ing Cristofaro [3], Nordhaus [6], and Shelling
[41.17], offer analyses which are typicul of the
“no regrets” approach. Two arguments distin-
guish this approach; the high value pluaced on
cconomic growth and the great faith invesied in
the ability of as-yet-undeveloped technology to
address humanity s major problems.

The “no regrets™ approach proposes that socic-
ties respond to global climate change by con-
paring the costs and benelits which their
economies will incur in responding to this prob-
lem with the costs and benelits of doing nothing.
According (o its proponents, only actions which
resull in benefitfeost ratio 10 a society that is
greater than or equal to one are justilied.

No restrictions are placed on the level of green-
house gas (GHG) emissions so tong as the net
economic benefits outweigh the expected envi-
ronmental costs. The latter are determined by
assigning probabilities 1o the risks ol global
wurtming and multiplying them by dinage esti-
mates expressed ncconomic erms, Also, the
scenarios used 1o evaluate different policy op-
tions include measures designed 1o mitigate, as
well as to prevent, the possible negative effects
ol global climake change [3]. [ 7] This is signifi-
cunt because it places the burden of the urgument
on nunimizing cconomic costs. Specitically,
prevention can be justified uader this approach
only iUt is cheaper than mitgation,

Not surprisingly, proponents of this approach
aenerally conclude that no action to chiminate
the possibility of global climate change should
be taken unless it is justificd by considerations
that are extrancous 1o the issue of global climate
change (such as productivity gains lrom ad-
vanced technologies tha, incidentally. result in
lower GHG emissions), The use ol present val-
ues' in the cost-benefit analysis places greater

"The present value methed discounts Tutire costs and bene-
[igs e rellect their value i the prosent. The fuiher cost or
benefin is 40 be incurred in the future, e smaller a5 value n
the present s, everything else bewng equal.

cmphasis on the costs of action, which will have
1o be undentaken carly on, than on the benefits.
which occur mostly in the distant {uture. Thus,
the patential cost ot adverse enviconmental ef-
fects, when combined with (he uncertainty of
whether and when they may occur, and then
discounted into a present value, appears insig-
niticant compared to the cost of prevention.

Adaptanion to the effects of global climae
change, rather than any concerted efforts ut pre-
vention, then, appeirs in this approach 1o be the
most economically sound option. In an interview
in the New York Times |8], Schelling cogently
argues the "no regrets” position:

While climate has not changed rapidly in the
last cenmtury, botlr the will and techmaological
albility 1o adapt to vadically different weather
obviousty s, While changes in rainfall, rem-
pevatwe and sea level condd he dramatic, there
[x yef o reason to beliove thar the process wondd
he completed too guickly 1o allow evolutionary
responses — expanding lrigation, for example,
ar huwilding dikes. The cost of growing food
might conceivably rise by 20 perceni. Mr,
Scheiling speculates. But this loss, e argres, is
almost certain to e overwhelmed by a centiry’s
worth ofimprovements inseed strainy and grow-
ing techniques.. The guality of life in 100 years,
he suspects, will depend as wiecl or move on e
endowment of techmology and capital as on the

percentage of carbon dioxide in e aiv. And i

money to conlain carbon emissions comes ol of
ather nvestiment. fuiire eivilizations condd be
the fosers.

Conducting similaranalyses, and following the
same reasoning. economists of the U.S, Depan-
ment of Agricolture i a 1989 study concluded
thit the costs of decreased grain yields inindus-
trialized countries would be less that one-tenth
ot one percent of GDT (8], Thix is because loxses
in yields would be largely offset by higher world
prices. Econometric models used by the U.S.
Environmental Protection Agency indicate that
clobal wamuing could actually increase agricul-
tural iwcome in the U.S., while technologies to
protect coastal citics against sea-level rise — it
siich a phenomenon should occur — would
probably cost fur less than curtailments of green-
house gas crmussions (81.19]. In a basic sense, the
results of all of these analyses are the foregone
conclusion of a method that assigns inherent
value to cconomic growth and assumes that any
serious environmental obstacle 10 growih can
and will be overcome by new technology.

The "no regrets” approach, i its assumprions
and its method of evaluation, anticipates but fails
(o justity the intemational distribution of costs
and benefits that accompany a no regrets” re-
sponse. Global increases in food prices may
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have little impact on the citizens of 1the U.S, and
other industrialized nations but could have dev-
astatmg effects on the citizens of developing
nations. These nations may find it difficult or
impossible 1o muster the resources necessary 1o
protect themselves Irom o sea level rise, espe-
cially as some of them, particularly the small
island and low-lying nations, Lace the possibility
ol complete inundation. The distributive perver-
sity of "no regrets” is not accidental, The costs
and benelils it assumes as data are the facts of a
highly uncven global cconomy. It 1s logically
inexcapible that this data. when introduced into
the “no regrets” method, will yield results that
favor the interests of the industrialized nations
over the developing countries,

v Insurance Approach

A second economic model, the “mmsorance”
approuch, sceks to determine the shaves of re-
sources which should be diverted from cco-
nomic growth in order 10 “purchase™ some
measure of insurance (o forestall catastrophic
clobal climate change. This approach places
great value in the scientific analysis of global
change which, it assumes, can eventually deter-
mine with considerable certainty what the effects
of increasing GHG concentrations will he on
climate, oceans, species, cte. The aim of this
“insurance policy™ is 1o buy societies time until
science can inform its actions [10]. Devoting
resources to the scientitic study of global warm-
ing. thus, constitutes 4 form ot insurance against
iuiure nisks, Such insurance can also be “pur-
chased™ through the expenditure of some re-
sources o limit GIIG emissions, The amount of
resources (o be spent on slowing the rate of GHG
accumulation in the atmosphere is 1o be deter-
mimed by an estimate ol the time at which “ade-
guate” information will become availahle and
the likely severity of the environmental eftects
(10]. It is imporant to recognize that this ap-
proach assumes a first-order commitment o
mingation only. Prevention of global climate
change s not justitiable at this tme under the
“insurance” reasoning ol the problem,

The “insurance™ approach shares with its "no
regrets” counterpart the beliet that economic
costs and benefits should be the determuining
tuctors of social action. But its proponents are
willing to concede that environmental conse-
quences could go heyond what our economic
systems are currently organized to evaluate. To
grapple wilh this problem, science is summoned
to predict the course of events accompanying
glohal climate change. The “purchase™ of
“ereenhouse insurance,” Le. some immediate
action 10 lessen the effects of global chimate
change, 1s justified beeause saentific knowledge
indicates that the process of global warming may
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have already stanted [11], hut science does not
yet possess the means to predict its course |14,
[12].

According to proponerts ot this approach such
as Munne and Richels [10] and Cline [12], any
policy course designed 1o address this problem
should he based on scientific knowledge and
should be cost-elfective. Manne and Richels
spell our the reasoning behind this approach (6]

fris strarehiforvward 1o calerlate tie henefits
from reducing scientific wncertainey. Beter -
Sormation feads to beter decisions. Global 2100
allows us to calcidate the aggregate ccanomic
impacts. The analvsis leaves linle doubt that
there can be abig pavaolf o reducing climate-re-
lated uncertainties — something of the order of
SEO0 billion for the U.S. alone.. The uear-term
inplications are clear. Theve s less need for
precatdionary emission cuthacks i we wndertake
d sustained conmitnient o reducing climate wi-
certainty and o developing new supply and con-
servation options. Betier climate information
rediwces the need to Tedge against a polentially
hostite futwre. Tniproved supphy and conservation
rechnelogies will enhanee o ability 1 deal wir
stch a fieture if it shonld occur,

The “insurance™ and “no regrets” approaches
consider global warming of any magnitude as
acceptable if it makes “cconomic sense.” Both
propose analytical methods which center around
the evaluation of the aggregate monetary bene-
f1ts and costs of various policy alternatives while
virtually 1gnoring distributive effects, Neither
approach considers the distritbution of costs and
benefits among social classes, nations, and re-
eions of the earth. Indeed. the most fundamental
ditference between the two approaches s that
"no regrels” propenents show a moderately
greater reluctance to espouse immediate action
1o counter the threat of global climate change.
thus placing complele faith in technological pro-
aress, The only other arca of difference concerns
the estimates of damage [rom global climate
change. Insurance proponents usc less conserva-
live dssumplions in estimating potential dam-
ages and also entertain the possibility that a
technological fix may not be forthceming [ 2],
However, these differences pule in comparison
to their agreement on the core 1ssues of economiv
primicy in valuanon and the absence of any
consideration of distriburive elfects.

v Pollutant Market Approach

Advocates of the third approach — “pollutant
markets” — do not atlempl to address the gues-
tion of global climate change directly, Instead.
they focus on the method ol societal response.
There is really no contest tor cconomists on this
yueston. They uniformly hold that market
mechanisms are the most ctficient way for
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achieving any reduction in greenhouse 2is emis-
sions. Onee agreement has been reached on the
permissible levels of such emissions, a free mar-
ket is udvacated o allocate emission rights, This
is generally contemplated as taking the form of
cither a global carbon tax, or an intermnational
emissions trading regime [13]. [14]. The ration-
ale for these metheds is illustrated by the {follow-
img discussion by Cline 112]:

I the internationad conmunity moves (o Linii
global warning, it will he fmportant 1o limit
costs by applving efficient instriments. Most
coonomists favor carbon taxes as the meost offi-
cient mechanism for reducing emiissions... Most
analyses show that o physical guota regime
could approximate the efficiency advantages of
a carbon tax if vadeable permits are aliowed.

The pollutant market approach advocules that,
it any action ix warranted, il should be based on
tirm cconomie foundations. This approach is an
articulation of the principle of maximization of
cconomic cfliciency and, us far as method s
concerned, it is complementary with the no
regrets” and “insurance” approaches. Markets
are advanced as simply an instrument {for achiev-
ing an objective which is decided by some other
method. This cconomic instrument, however, is
not devoid ot values. Like "no regreis™ and “'in-
suranes,” “pollutam markets™ recognize no in-
trinsic value for the patural environment. The
price of environmental stability is determined by
the actors in the pollutant market. the “huyers”
and “sellers” of pollution. The outcome of this
appreach is not ditTicult o guess. The “sellers™
will he the industrialized nations of the world.
As they alveady own most of the world’s ceo-
nomic wealth, they possess the means for influ-
eneiny prices o their advantage,

When no provision is made for addressing
issues of equily, adherence to the principle of
maximizing economic cfficiency can previde
the means for industrialized nations to dictate the
terms of greenhouse policy to the developing
nations, A more detailed analysis of the impact
ot the cconomic approuches on the on-going
international policy debate illustrates their inher-
et problems.

Problems Inhefent in
Economic Approaches

The cconontie approaches reviewed here de-
pend exclusively on the quantification ol costs
and benelits of various policy altemnatives to
select the most appropriate policy response.
There are ne overarching cthical principles upon
which outright rejection of some costs can be
based. Instead, the test of cconomic ctlicicney
rules. The blindness ol cconomic analysis 1o
cthically objectionable positions is amply illus-

trated I proposuls recently made by Lawrence
H., Summers, chiel ccoomist of the World
Bink, on the issue of the international trade and
disposal of hazardous wastes | 15]:

The measurement of the costs of healtli-impair-
ing pollution depends on the forcsone carnings
fram inereased morbidity aud maortalisy. From
this poine of view a given amowns of flealil-in-
pairing pollution should be done in the conntry
with the fowest cost. whicl will be the conntry
with the lowest wages, Llink the econoniic fogic
of dunipring a load of toxie waste T tire fowest-
wage cotttiry Iy impeccable and we shondd faee
up o that.. ve abways thowght that wnder-
populated couniries I Africa are vastly wider-
pothwied: their air guality is profbably vastly
fnefficientiy fow..

There are o host of values and ideological
predispositions in cconomic approaches 1o the
global warming questiou. Four are highlizhted
helow as among the most salient:

1) Human life is valued differentially, on the
Basis of wage-earning cupacity, In pragmatic
lerms this means that people are valued on the
basis of class, sex, ethnicity and country of resi-
dence,

2} The natural coviromment has no intrinsic
value. Any antount of environmental degrada-
tion (for example, any level of global warming)
s aceeplable il the economic cost of avoiding
such degradation 1x outweighed by the net hene-
fits of cconomic growth that would have o be
{oregone.

3) CO2 sinks such as the forests are devalued,
their only inherent value being as lumber, The
CO2 absorption capacily of the hiosphere is in-
cidental from an cconomic point of view until
and unless cconomic value is assigned 1o this
capacity on the busis of, for example, a carbon
Lax.

43 Economic aclivity is intrimsically valued for
its casily and dircctly measurable income-pro-
ducing capacity.

Together, these predispositions of cconomic
analysis determine a policy preference that
prizes ceonomic growth and sacrifices eaviron-
mental capacity unless it can be monetized,
Again, Lawrence Summiers suceinetly states the
ceonowic viewpoint | 16];

LS here Iy o dntellectaliy legitimate case
for abandoning accepred techiques of cosi-
benefit analvsis i evaluating environmental in-
vestiments... The argwnient that o moral
obligation to futre generations demands spe-
cial rreannent of envivommental vestiments iy
Satnons. We can help onr descendants as mneb
by improving infrastructure as by preserving rain
foresis.oas mieelh by enfaraging omr scientific ksl
edge as by reducing carben dioxide in the air.
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By their nature, economic appreaches 1o pol-
icy-making highly value the cconomic processes
of mdustrialization and capial accumulation
which have hmpressively served the needs and
mterests ol the industnialized nations, On the
other land, these sanme processes have tended to
recognize little of value in the natural environ-
ment per se.and have led to few — and some
argue no — improvements in living conditions
for the people of developing nations [17], [ 18]

The cconomic models under imernational dis-
cussion lail o take nto account the fact that
while the weulth “benefuts”™ of environmental
degradation are concentrated in a few nations of
the world, 1ts costs are widespread. In fact, the
adverse effects of globul climate change are
likely 10 be borne disproportionately by devel-
oping nations because of their geographic loca-
tion, ax well as their poverty and lack of
technelogical development, which make them
especially vulnerable.

Yet, the market mechanisms which these mod-
¢ls indicate as the most appropriate means {or
limmting the ¢ffects of this environmental threa
may actually shift a disproportionate amount of
the burden for environmental protection o de-
veloping nations. A carbon tax strategy, tor ex-
ample. in which only present or future enissions
are taxed, would result in writing of{ the cost of
arcenhouse gases already concentrated in the
atmospliere by the industrialized nations. Addi-
tonally, because €Oz emission rates ol indus-
ral countries are declining, while those of
developing nations ure and will be increasing,
the burden of tux pavments could quickly (all
upon developing nations. Without equity safe-
cuards written into a policy, a carbon tax regime
will require the developing nations to pay dearly
for the opportunity to develop. while the indus-
trialized countries, which thus tar have been
entirely responsible Tor the build-up of green-
house gases in the aimosphere, will have re-
ceived the opportunity 1o develop virtually
cost-[ree in environmental terms,

A tradeable ernission-permil regime for green-
house gases could be designed on an cquitable
hasis. Equity. however, would have o be de-
manded by some extemnal foree, as tradeable per-
mits inherently promote only efliciency and not
cquity. Proponents of tradeable permits concede
as much when they argue for a distribution of
permits on the basis of “realism.” This, of course,
means that the status quo (with the industrialized
nations emitting far greater amounts of green-
house gases per capita) will not be disturbed, at
least not tor a significant period of time [ 12},

The principles, assumptions, arguments, and
micthods promoted by the ceconomic approaches
to policy making are also ill equipped to take into
account the fuct that “the enviromment may de-
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hver nasty and irreversible surprises™ [19].
While cconomic principles may deem that anv
degree of global climate change may be accept-
able. 1t may be that a global average temperature
ris¢ of more than 47C (7917}, which would create
wowarmer carth than at any tme in the list 40
million years, may bring about the downfall of
human civilizauon [20]. What ncaning could
there possibly be, i this wstanee, o Cling's
calculanons of the cost of a 10710 [8°C (187 1o
329F) global meun 1emiperature rise as 284 of
GDP “under the worsl assumptions™ [12]7

The favored position given to ecconomic prin-
ciples and analysis in the policy-making debate
15 justified by its proponents on the arounds that
it oflers an objective means lor chinosing among
policy options. As has been shown, however,
ceonomic approachics promole i specific set of
values, The use of cconomic analysis and mcth-
ods 1o the exclusion ot other social considera-
nons can lead 1o the adoption of inequitable
policies in the name of a (alse ohjectivity and
rationality.

Equity-Based Approach

An equity-based approach 1o policy making s
necessary, not only because 1t could produce
more just policy options, but because, in all
probability, it would produce the only tenable
husix tor policy adoption al the internitional
level. It is dikely that developing countries will
simply refuse to panticipate in & policy-making
process which they perceive to be biused against
them. Only a policy which is perceived to be fair
would have a reasonable chance to chicit the
cooperition necessary foran international agree-
ment on actions to avert the threat ol global
chimate change.

The development of an equily-based approach
was called Tor by the World Comnussion on
Environment and Development [21], and agiin
advocated during the 1992 Rio Conference on
Environment and Development. In order. how-
ever, Tor a methad o be developed which allows
for the evaluation of various policy options on the
hasis of equity. it is necessary that an cquity prin-
ciple, us it applics 10 sustainable development in
general, and the problem of global elimale change
in particular, be stated 1 coneree terms.

v Equity Proposals for Reductions in
Greenhouse Gas Emissions

A variety ol equity-bused approaches o policy
making at the international level have heen pro-
posed. Although these differ in the way in which
the principle of equity is operationalized, they
are 1 bhasic agreement thal those who benefit
from GHG-generating activities should bear a
greater burden under policies 1o reduce the emis-
sion rates of these gases. Current equity-based
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approaches can be divided into four broad cate-
gories.

The first category proposes that GHG emission
rights or quotas be allocated on the basis of the
land area ol countries |22]. The justification for
this is that greater land area necessilales grealer
energy expenditures for movement of goods,
peeple, ete. This distribution of emission rights,
however, would discriminale against small nu-
tions and would reward those with large lund
masses and with sizable natural resource endow-
ments,

The second category proposes a distribution of
emission rights or guoias that is, at least to some
cxtent, proportional to current emission levels
[23]. Such a distribution would present the few-
est problems of acceptance by industrialized na-
tions and would cause few dislocations in the
international cconomic system, but can hardly
be justified on the basis of equitable treutment of
developing country interests,

The third group of approaches proposes a dis-
tribution of emissionrights or quotas on the busis
of national populations (3], [24]. These ap-
proaches adhere 1o a principle of equality in the
assignment of current and future emission rights.
However, such equality will not reflect the dis-
proportionate contrtbutions of industriatized
countries 1o the elevation ot GHG concentra-
uons over the last two cenluries.

Finally. the fourth set of upproaches proposes
that GG emission rights be allocated on 4 per
capiti basis, while taking into account the his-
torical per capita emissions of difterent nations,
Thus, nations which fuve, historicully, produced
more GLUGs will be allocuted lower per capita
quotas [23]-[27]. This approuch distributes the
burden of GHG emission reductions in a way
which reflects the responsibility for creating the
problent of GHG accumulation in the atmios-
phere in the firss place.

All of these approaches add some mcasure ol
cquity over the econonue models reviewed
above, However, cach of these approaches locus
on cmissions and emphasizc actions 10 reduce
current levels, Missing trom these upproaches is
a consideration ol a sustainable It 1o anthro-
pogenic emission rates. In fact, current cquity
proposals can lead to a significant increase in the
amount of carbon in the atmosphere. Several
anlicipale a doubling of CO2 concentrations as
inevitable [27].

v Sustainability-Based Equity Principle

A truly equitable policy approach would need
10 include a principle of CO2 sustwinability, de-
fined as the worldwide organization of human
activitics such that emissions of this gas do not
exceed 1ts biospheric absorption. This is because
solutions that ignore sustainability would inher-

ently contain environmental threats thal would
pose disproportionie dangers for developing
countries. Additionally, such an approach would
need to adjust for the historical contributions ot
socicties 10 the buildup of greenhouse gases.

One possible way of stating a sustawiability-
based equity principle in the context of olobal
climate change is as [olows: No human being is
entitled 1o use the biosphere’s carbon absorption
capacity more intensively than another and.
equivalently, no human being 15 entitled 1o store
greater amounts of greenhouse gases than another.
Operationalizing this statement requires that the
biosphere's carbon absorption capacity be deter-
mined and allocated in an equitable manner. Sev-
eral researchers such as Agarwal and Narain | 28],
and Mukherjee |29] have attempted this calcula-
non. But coosiderable disagreement exists on
whether and how such a calculation can be per-
formed because of uncertainties concerning the
relative effects of various preenhouse gases, their
longevity in the almosphere, nonlinear effects of
natural absorption processes, ete, [ 291,

While we do not deny the complexities n-
volved mthns caleulation, there are scientilically
accepted estimales of the biosphere's current
level of COz absorption. The ULS. Environ-
niental Protection Agency |30] and the World
Resources Institute [31] indicate, wih some
confidence, that the biosphere s currently capa-
ble of absorbing between 14 and 17 billion tons
of carbon dioxide per yvear. Dividing 1his number
by the world population {about 3.2 hillion in
1989 yields what we term a sustainable €Oz
cmission rale ol approximately 2.7 10 3.3 1008 of
CO2 per person per year. A rough estimate of the
inequity present in the status quo can be made
on the basts of these numbers,”

v Inequity of the Status Quo

Fig. | shows that the industrialized countries
of the world {including countries with centrally
planmed cconomies) have historically been re-
sponsible [or most of the carbon dioxide emis-
sions into the atmosphere (carbon dioxide is
eenerated primarily from fossil fuel use). While
in recent years developing countries have heen
contribuling an increusig amount of these cmis-
stons {as a resultof their econonne development
process). their contribution te the historical total
amount of emissions remains minor,

* The CC J'! absorplion capacity of the biasphere depends. w0
soame extent, on the amoum of s [ih present in the atmos
phere. As the amoant of COz in e imesphers increases, the
atmorplicn capacily of the biosphere will also increase. This,
owever, is a dynamically snsiable sintion, for il is sed
on ever-incseasing levels of atmaospheric CCh, For this e
sod1, The present discussion = Based on the estimation of a
stable, sustainable absorpion re
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Fig. 3. COz emissions for selected nations, 1989,

The sustainable CO emission rate can be used
10 allocate a sustainable cmission guota 1o each
country of the world. The principle of equity
would demand that allocations be based on cach
country’s population. Such an equitable alloca-
tion ndieites la almost none of the developing
countries has yet exceeded their per capita quota,
while all industrialized nations have exceeded
theirs by large amounts. Asan example, one U.S.
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citizen produces as much carbon dioxide annu-
ally as 49 residents of Sub-Saharun Africa (FFig.
2). Clearly. aindustrialized nations have appropri-
ated more than their “fair share™ of the bio-
sphere’s absorplion capacily and use ot the
atmosphere to store their excess emissions and
continue 1o do so.

As a basis for addressing this inequitable situ-
ation, the amount of the sustainable CO2 emis-
ston quota which is not used by a nation can be
thought of as “credit™ which can be purchased
by nations exceeding their own quota (Fig. 3). If
mdustnialized countries could be induced to pay
developing countries for the right to emit CO2
beyond their sustainable quota, a system of
tradeable emission permits would be estah-
lished. If it is assumed that the price of a ton ol
COz emissions would reflect the cost ot avoiding
a ton of such emissions {utilizing the avoided
cost method for estabhshing value or price. rou-
tinely used in cconomic analysis), the 1otal price
tag for industrialized nations would range he-
tween S0.3 and S1.9 willion per year, Such an
amount woutd be adequate o retire the entre
developing-nation debt within 44 weeks.” While
it s improbable that the enviconmental debt of
industrialized nations could actually be collected
inthis manner. ws cotparison with tiw ceonomic
debt of developing countries demonsirates 1wo
points:

v 1o terms of CO2 emissions in exeess of the
sustainable emissions rate, the industrialized na-
tions are heavy borrowers {rom the developing
nations, They are debtors 10 a much greaer
extent than developing nations are deblors in the
strictly tinancial sense (see Fig. 3). Unlike
ndustrialized nations, however, developing na-
tions have almost no means at their disposal o
collect en s debt.

v The comparison of CO2 debt with (inancial
debt sugzests a means wherehy the mulidi-
mensional nature of the equity problem may be
addressed. The two types ol debt could be traded,
and the tinancial debt of developing o industri-
alized nations could be eliminated over some
reasonable time periad (probably several years),
lifting « signilicant weight off the economies of
these nations,

Perhaps as important, the calenlation of the
CO2 debt ot industriaiized countries demon-
strates the extraordinary level ol dependence on

The caleulation of environmenial debi is based on the cest
of CO2 emissioms of QECD counirtes aver their susbiinable
quata, The cost of COz avoidance is based on exlimales by
Flavn | 2] using encrgy edliciency technologics Coe the lower
limit and combined-cycle combustion echnologies as he
upper limit, Excess C0y emissions were alealated by sub-
tracting the product of 1he Sustainable CO2 Emission Rale
and the popalation af the OBECD counimies fron Thewr achual
emission levels i 1959,
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atmospheric inequality for the standard of living
ol these natons to be maintained. The depend-
ence of industrialized cconomies on CO2 cmis-
sions tor the creation of wealth 15 so great that
attaching almost any cost 1o these emissions
would inpose a significant burden on iheir
ceonomies, This is one reason why many cco-
nomic analyses ([41-]7]) suggest that very little
should be done to address this prohltem. This
poinis 1o 4 special challenge to an equity-based
approach: any effort to develop reulistic policies
for addressing both the issue of global climate
change and the inequity of the status quo would
have to address the fundamental problem of
transtorming CO2 emission-intensive industrial
societies, Thus. both the analysis and the policy
outcomes mdicated by an equity-based approach
st be guite different than those indicated by
the cconomic approaches reviewed abowve,

The inequity of the status gquo and the depend-
ence of industnialized economies on carbon
cmissions for the creation ol economic wealth
should serve as motives for action rather than
delay, Actions that beein to address these proh-
lems would clearly be better than no action at all
[26].

v Elemenis of an Equity-Based Approach

One option for an equity-bused policy is 1o
adopt a regime of tradeable greenhouse-gas-
emission permits as one of the means for man-
aging the reduction of these gases. Such asystem
would ensure a high level of ¢conomic effi-
cicney, The fundamental ditterence from similar
methods proposed by existing cconomic ap-
proaches is that the nitial allocation of “cmis-
sion rights” under this regime must be based on
the equitable distribution of the biosphere's CO2
absorption capacily,

This difference has important ethical implica-
tions, First, 1t reflects and guarantees the equal
rights of people regardless of where they live,
Second. by being based on the biosphere’s ab-
sorption capacity {the evaluation of which must
hecome a prionly {or global climate chunge re-
scarch), it recognizes the value ol long-term
environmental stability. Third, it avoids the re-
duction of the enviromment to the status of a
commodity. lostead, commodily production js
nbliged to adjust 1o the social and environmental
tequirements of sustainability.

A sustainability-hased equity approach would
also provide considerable incentive 1o industri-
alized countries to pursue eritically important
cnergy and environmental policies such as: the
increase of their own greenhouse sink capacity
through, for example, extension of forested land:
and the halancing of econemic development and
environmental goals through the pursuit of non-
grecnhouse-gas-producing cnergy options 5o

that opportunitics remain {or material growth by
developing nations, The pursuit of such analter-
native would address the root problem of glohal
climate change.,

Equity Essential for
Sustainable Solution

Popular cconomie upproaches for addressing
the threat of global climate change adhere to a
distinet system ol values which prizes capital
accumulation, economic growth and gquaniifi-
able monetary costs and benefits, while dis-
counting nonmonetary social and environmenial
values that are essential o identifying a long-
lerm sustainable solution, As a resull, policies
proposed by prevailing economic approaches
shift burdens unreasonably upon developing na-
tions lor the opportunity to develop.

A policy-making approach based on the prin-
ciple of equity is necessary il the evolution of
sustainuble responses are (o he made possible. In
our view, the utthization of such un approuch is
the only means for securing just and viable in-
ternational agreements and policies,
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