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C l i mate change conti n u es to be one of the most att e ntion - g etting iss u es in the inte rn ation al

e nvi ron me ntal arena. In creas i n gly, it is a top ic of debate in developme nt ci rcl es as we l l .

The re are se v e ral reasons why cl i mate change receiv es such scru ti ny.

One is the lon g - te rm th reat of c l i mate change in developing co u ntries. A con ce rn for sustai n-

able developme nt over the longer te rm is undercut if flooding, dis ru p tion of food and water sup-

pl ies, and other problems ca used by cl i matic chan g es destroy the basic con d itions need ed for de-

v e l opme nt. Alleviating th is th reat re q u i res both increased capa city for adap tation to cl i mate

change in developing co u ntries and miti gation of human - i n duced cl i mate change th ro u gh gl obal

a ction to reduce emissions of carb on dioxide (CO2) and other gree n h o use gases (GHGs).

Yet the fa ct re mains that developing co u ntries by and large need to increase their ene rgy use —

and the ref o re their nation al GHG emission s — as part of the impe rative for econ o m ic developme nt.

Furthe rm o re, developing c o u ntries arg u ab ly are at greater risk from fu ture cl i mate change; how-

e v e r, most curre nt and histo rical emissions have co me from to day's wealth ier co u ntries, wh ich ar-

g u ab ly are less vu l ne rable. Th is co m pl icates the second co m p one nt of the cl i mate- d e v e l opme nt

ne xus, the need for gl obal miti gation .

How are the imp e rativ es for gl obal GHG mit i gation and broader econ o m ic developme nt to be

recon cil ed? The curre nt debate over res p on si b il ity for curbing GHG emissions is at so me what of

an impasse, notwithstanding the ne g otiation of the 1997 Kyoto Proto col to the 1992 Un ited Na-

tions Frame w o rk Conv e ntion on Climate Change. And no one yet has a co m pelling idea for how

an inte rn ation al agree me nt on fu ture GHG emissions would fold in the developing co u ntries wh il e

l ea ving them need ed room for econ o m ic developme nt.

The th i rd co m p one nt of the cl i mate- d e v e l opme nt ne xus does eme rge from the Kyoto Proto-

col, w h ich set forth a so - cal l ed c l ean developme nt mechan ism (CDM) for pro m oting both GHG

m iti gation and sustai n able developme nt in poorer co u ntries. The eme rg e n ce of CDM can be see n

as an impe rfect but pote ntia l ly useful initial step for North - S o u th co ope ration on c l i mate and sus-

tai n able developme nt. But how and how well th is mechan ism will ope rate re mains to be see n .

The last co m p one nt, wh ich is often a missing link in the inte rn ation al cl i mate debate, inv olv es

f o cusing on developme nt that is more or less cl i mate frie n d ly. What are the op tions and chal l e n g es

for pro m oting more GHG miti gation th ro u gh diffe re nt app roa ches to developme nt ?

In th is pape r, we con sider ea ch of th ose eleme nts of the cl i mate- d e v e l opme nt linkage in turn .

The Long-Te rm Threat of Climate Change in Developing Countries

In its Th i rd Assess me nt Re p o r t, Wo rking Group I of the Inte rg o v e rn me ntal Panel on Climate

C hange (see IPCC in Further Rea d i n gs) c l early asse r ted that a human impa ct on the gl obal c l i-

mate system could be disti n g u ished from natural cl i mate variab il ity. In particu lar, rising te m pe r-

atures and sea levels have been reco rd ed. Many scie ntists say that impa cts on human and natural

systems al rea dy are noticeable. Any impa cts expe rie n ced now, th o u gh, are minimal co m pared

with what may be coming in the fu ture. Te m pe ratures and sea levels can be expected to rise fur-

the r, and a host of harmful re pe rcussions may fol l o w, alth o u gh the exa ct timing, location, an d

se v e rity are still difficu lt to pred ict.

I PCC Wo rking Group II is con ce rned with assessing the pote ntial impa cts of c l i mate chan g e ,

wh ich are expected to vary by re g ion. Some re g ions can antici pate initial be nefits, but econ o m ies

in cl i mate- se n sitive parts of the world, such as most of the developing world, are poised for losses .
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In trop ical re g ions, for exa m ple, se v e re weather will likely beco me more of a problem as the pat-

te rns of floods, dro u ghts, sto rms, and preci p itation are dis ru p ted. Aquatic, te rrestrial, and mari ne

e nvi ron me nts, including gla cie rs and reefs, will suffe r, and bio d iv e rsity will be th reate ned. Hu-

man health and stan dards of living will be co m p ro m ised in many ways by chan g es in water sup-

pl ies, forestry, fishe ries, flooding, vecto r- b o rne disease, and agricu ltural pro ductivity. The last is

particu larly worriso me for South Asia, whe re 24% to 40% of the gross domestic pro duct (GDP)

co mes from agricu lture. Latin Ame rica and Africa will expe rie n ce si m ilar di s ru p tions. Pop u la-

tion gro w th, unre g u lated reso urce depl etion, and ongoing poverty — features endemic to the de-

v e l oping wor l d — will only exa ce rbate these impa cts .

A lth o u gh the details of gl obal warming are unce r tain, the risk of se v e re and irre v e rsible im-

pa ct cann ot be ign o red. For exam ple, many re g ions are pred icted to expe rie n ce dete rio rating wa-

ter qual ity and supply and damage to hy drol o g ic systems in gene ral. Water reso urce man a g e me nt

techn i q u es set up to day, such as flood defe n se mechan isms and impro v ed water col l ection and dis-

tri b u tion infrastructure, can enhan ce resil ie n ce to lon g - te rm cl i mate change. Furthe rm o re, re g ion s

that f a ce a rise in inci d e n ce of infectio us diseases can inv est in public san itation and med ical fa-

cil ities now so that the human health re pe rcussions of the fu ture can be coped with more easily.

S uch ada p tation strate g ies re q u i re adequate wealth, kn o w l edge, techn ol o gy, skills, and we l l -

fu n ctioning infrastructure and institu tion s — fa cto rs that are scarce or la cking alto g ether in many

d e v e l oping co u ntries. The co u ntries that are more vu l ne rable to cl i mate change are the least ca-

pable of pre paring for it on their own with the reso urces they have to day.

The Marrak ech Acco rd from the se v e nth Confe re n ce of Parties (COP7) ne g otiations in 2001

a d dressed the need for adap tation assistan ce in the developing worl d. Capa city building to im-

p rove adap tation has in pri n ci ple been pla ced high on the agenda of Annex B (developed) co u n-

tries, and an adap tation fund has been estab l ished. Th is is a pra gmatic app roa ch, si n ce many of

the actions pres cri bed for gl obal warming adap tation si mu ltaneo usly pro m ote developme nt an d

al l e viate poverty and reso urce dis parity. The exte nt to wh ich these inte ntions are success fu l ly

i m pl e me nted is yet to be seen, howe v e r.

E n e rg y, Economic Development, and GHG Emissions: Broad Tre n d s

CO2 re l eases from fossil fuel co m b ustion are by far the major co m p one nt of gl obal gree n h o use

gas emissions; in the Un ited States, the share is around 80%. Tab l es 1, 2, and 3 pro vide a broa d

p icture of CO2 e m issions and important asso ciated indicato rs by major co u ntry gro u p i n gs in 1999 .

The industrial ized co u ntries have a more carb on - i nte n sive GDP than the developing world, but

the increase in carb on inte n sity is less than prop o r tion ate with the GDP ratio. Alth o u gh the de-

v e l oped world has on average a more ene rgy- i nte n sive system than the developing world, it al so

has a less carb on - i nte n sive ene rgy base (due no doubt in part to the heavy re l ian ce on coal in China

and In d ia). As a gro u p, the tran sitioning econ o m ies of the former Soviet Un ion and Easte rn Eu-

rope mai ntain a dis p rop o rtion ate ly ene rgy- i nte n sive GDP, and th is is refl ected in a co rres p on d-

i n gly high carb on inte n sity of GDP. In stark contrast to these fi g ures, the data in Table 2 indicate

how ene rgy use per cap ita is stron gly re lated to GDP per cap ita. Th is in turn impl ies much lowe r

CO2 e m issions per cap ita for the poorer parts of the worl d.

Table 4 sh o ws histo rical and projected trends in the vario us co m p one nts of total CO2 e m is-

sions for the same co u ntry gro u p i n gs. Gro w th in CO2 e m issions is the sum of gro w th in pop u la-
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tion, GDP per cap ita, ene rgy per unit of GDP, and CO2 per unit of ene rgy. During the 1990s, worl d-

wide CO2 e m issions rose only moderate ly, as the driving forces of pop u lation and per cap ita GDP

we re al m ost exa ct ly co u nte rbalan ced by the inhibiting fa cto rs of both lowe red ene rgy inte n sity

and carb on inte n sity. The latter decl i ne was in part due to the cl osing of unprofitable coal ope r-

ations in se v e ral European co u ntries. Over the ne xt se v e ral deca d es, the U.S. Ene rgy Inf o rmation

A d m i n istration (EIA) sees a fai rly sharply rising rate of CO2 e m issions, notwithstanding a con-

ti n u ation of more- than - m o d est impro v e me nts in ene rgy efficie n cy. Rising CO2 e m issions in EIA’s

“ b usi ness - as - us u al” forecast are pred icated on sharply rising per cap ita inco me and a halt, at least

for the near te rm, of the decl i ne in carb on inte n sity.

EIA, it must be noted, is fre q u e nt ly taken to task for an overly gl o o my assess me nt about the

p ros pects for chan g es to ward a more cl i mate- frie n d ly ene rgy mix; for exam ple, so me critics see

l ittle justification for the agency’s pred iction of only a token role for re ne wable ene rgy so urces .

The position one tak es on th is matter re v olv es less around the question of techn ical feasi b il ity

( solar ph oto v oltaic cells and hy dro g e n - based fuel cells can gene rate electricity to day) than aro u n d

the pa ce at wh ich the cost of such systems can meet the test of a co m petitive mark et pla ce. Vie wed

in th is light, even a more op ti m istic sce n ario would not easily show a con stant level of g l obal CO2

e m issions over the ne x t 10 to 20 years, much less a decl i ne. Th is is a si gn ificant message for cl i-

mate change pol icy.

The Status of North-South Climate Policy Issues

In the debate over al l o cating res p on si b il ity for lon g e r- te rm gl obal GHG miti gation, develop i n g

co u ntries by and large take the view that they are not the ones histo rical ly res p on sible for emis-

sions accumu lation in the at m os phe re. Meeting their needs for econ o m ic and so cial pro g ress, more-

o v e r, will re q u i re gro w th in total emissions for so me t i me to co me (even if the emissions inte n-

sity of their econ o m ies drops so me what with chan g es in the co m p osition of econ o m ic activity

and pro g ress in reducing ene rgy and carb on inte n sity). These co u ntries thus inte rp ret the re-

q u i re me nt for “co mm on but diffe re ntiated res p on si b il ity” to miti gate cl i mate change (Article III

of the U.N. Frame w o rk Conv e ntion) as calling for aggressive meas ures by the richer co u ntries to

cut their own emissions and to pro m ote more cl i mate- frie n d ly econ o m ic developme nt in poore r

co u ntries. At so me fu ture date, the arg ume nt goes, poorer co u ntries will be able to ass ume more

res p on si b il ity for miti gating their own emissions. The Kyoto Proto col in fa ct expl icit ly enco m-

passes th is pe rs pective by exempting developing co u ntries from legal ly binding nation al targ ets

for GHG emissions, th o u gh these co u ntries are ob l i g ed more gene ral ly to tra ck their emission s

and pursue more cl i mate- frie n d ly developme nt op tions (with assistan ce from richer co u ntries ) .

That p e rs pective is met with varying mixtures of acce p tan ce and hostil ity in diffe re nt parts

of the developed worl d. Even a m ong the sta u n chest ad v o cates of strong initial action within the

richer co u ntries, the re is a cl ear reco gn ition that without lon g - te rm con strai nts on develop i n g

co u ntries’ emissions, the re is no point even trying to miti gate c l i mate chan g e .

G l obal emissions targ ets can be loose ned, making it easier for developed and developing co u n-

tries alike to meet them, but at the cost of so me hard - to - meas ure increase in lon g - te rm risks fro m

cl i mate change (again, likely to fall dis p rop o r tion ate ly on developing co u ntries). But for any giv e n

l on g - te rm gl obal targ ets for GHG emissions over ti me, the shares of emissions control betwee n

d e v e l oped and developing co u ntries can vary con si d e rab ly. The more room is given to develop-

4 R e s o u rces for the Future ·Issue Brief



Climate Change and Economic Development 5

TABLE 1 

P O P U L AT I O N,  GDP,  ENERGY CONSUMPTION, AND CO2 EMISSIONS,  1999

Country grouping Population GDP Energy use CO2 emissions CO2 intensity of 

(million) ($billion) (quads) (million GDP (metric tons 

metric tons) per $million GDP)

Industrialized nations 942 22,033 210 3,122 142

Eastern Europe, former 413 2,498 50 810 324

Soviet Union

Developing countries 4,628 16,202 122 2,158 133

World 5,983 40,733 382 6091 150

Sources and notes: See Table 4.

TABLE 2

PER CAPITA GDP,  ENERGY USE,  AND CO2 EMISSIONS, 1999

Country grouping Per capita Energy use CO2 emissions 

GDP ($) (million Btu) (metric tons)

Industrialized nations 23,390 222 3.3

Eastern Europe, former Soviet Union 6,048 122 2.0

Developing countries 3,501 26 0.5

World 6,808 64 1.0

Sources and notes: See Table 4.

TABLE 3 

E N E RGY AND CARBON INTENSITY, 1999

Country grouping Energy intensity of GDP CO2 intensity of energy use

(thousand Btu/$GDP) (million metric tons per quad)

Industrialized nations 9.5 14.9

Eastern Europe, former Soviet Union 20.2 16.0

Developing countries 7.5 17.7

World 9.3 16.0

Sources and notes: See Table 4.

ing co u ntries for their emissions to gro w, the more developed co u ntries’ emissions must be rei ned

in to meet any particu lar gl obal targ et. The more developed co u ntries’ emissions are rei ned in, es-

pecia l ly over the sh o rter te rm, the higher the cost to th ose co u ntries. These ob se rvations thus con-

v e rt the debate over the envi ron me ntal inte g rity of diffe re nt gl obal app roa ches to cl i mate chan g e

i nto a debate with a substantial econ o m ic co m p one nt.

The Un ited States, and to so me exte nt other co u ntries in the developed world, have se rio us

con ce rns about the Kyoto app roa ch. In d eed, the second Bush administration in spring 2001 ex-

pl icit ly re p u d iated the proto col in part beca use of con ce rns about the la ck of developing co u ntries’

res p on si b il ities for emissions miti gation, as well as beca use of the cost of the proto col to the Un ited

States. But these con ce rns predate the second Bush administration. The Clinton administration

al so made cl ear its r e l ucta n ce to pro ceed with Se n ate ratification of Kyoto, pointing in particu lar

to a Se n ate resol u tion (the Byrd - Hagel resol u tion) that passed 95-0 in summer 1997 and cal l ed for

m o re substantial partici pation by developing co u ntries (see Further Rea d i n gs). That the pri n ci pl e
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TABLE 4

“DE-COMPOSING” THE POPULAT I O N - G D P - E N E RG Y-CARBON LINK
( AVERAGE ANNUAL PERCENTAGE RATES OF CHANGE)

1990–1999 1999–2020

POPULATION

Industrial 0.6 0.4

EE/FSU 0.0 0.0

DC 1.7 1.3

World 1.4 1.1

GDP PER CAPITA

Industrial 1.6 2.2

EE/FSU -3.4 4.3

DC 3.2 3.9

World 1.3 2.8

ENERGY PER UNIT OF GDP

Industrial -0.6 -1.4

EE/FSU -1.1 -2.5

DC -1.1 -1.4

World -1.7 -1.6

CO2 PER UNIT OF ENERGY

Industrial -0.6 0.0

EE/FSU -1.0 -0.3

DC -0.7 -0.1

World -0.6 0.1

CO2

Industrial 1.0 1.2

EE/FSU -5.4 1.4

DC 3.1 3.7

World 0.5 2.3

ADDENDUM: 

ENERGY CONSUMPTION Industrial 1.6 1.2

EE/FSU -4.5 1.7

DC 3.8 3.8

World 1.1 2.2

Sources for Tables 1–4: Historical population, energy, and CO2 data and all projections from U.S. Department of Energy, Energy Information Adminis-

tration, International Energy Outlook 2001 (March 2001), Tables A2, A3, and A16. Historical GDP data from United Nations Development Programme,

Human Development Report 2001 (New York and Oxford: Oxford University Press for UNDP, 2001), 181.

Note: “Energy” refers to the sum of the different energy sources, aggregated according to their respective calorific properties. See accompanying text

for discussion.



of co mm on but diffe re ntiated res p on si b il ity was al rea dy ensh ri ned in the U.N. Frame w o rk Con-

v e ntion, wh ich was ratified by the Se n ate under the fi rst Bush administration, does not ob viate

the pra ctical debate about what degree of diffe re ntiated res p on si b il ity is po l itical ly acce p table in

the developed or developing worl d s .

To so me ext e nt it may be possible to fi nesse th is debate by using ti me itse lf as a cos t - m iti gat-

ing mechan ism. The Kyoto Proto col raised con ce rns not just beca use of the degree of asymmetry

between developed and developing co u ntries’ ob l i gations, but al so beca use the size and rate of

e m issions control ob l i gations of the developed co u ntries we re seen as very cost ly for at least so me

co u ntries. Again the Un ited States has voiced the loudest con ce rns over th is issue, but it see m s

l i k e ly that se v e ral other developed co u ntries will find it econ o m ical ly unpl easant to rea ch their Ky-

oto emissions targ ets in less than a decade. To miti gate these costs, developed co u ntries that do

seek to meet their Kyoto targ ets may re ly si gn ificant ly on importing surpl us emissions from Rus-

sia and other areas with econ o m ies in tran sition (including easte rn Germany)—a surpl us deri d ed

by envi ron me ntal ists as “hot a i r. ”

C l i mate pol icy an alysts have pointed out that lon g - te rm targ ets for the quantity of GHGs in

the at m os phe re, and thus for the degree of pote ntial cl i mate change, can be met by fol l o wing dif-

fe re nt path ways for the rate of emissions per year; and that the re may be substantial cost sa vi n gs

from setting modest initial targ ets for reducing GHGs and then acce l e rating the reductions over

ti me. The pote ntial cost sa vi n gs co me from se v e ral ca uses, including the ab il ity to turn over

l on g e r- l iv ed fi x ed cap ital more gra du al ly and the ab il ity to take advantage of pro g ress in reduc-

ing the ene rgy and carb on inte n sity of econ o m ic activity. Th is gra du ated app roa ch a l so would

mean less ene rgy cost dis parity between developed and developing co u ntries, implying less of a

th reat to industrial co m petitiv e ness in the developed co u ntries and less likelihood of emission s

“ l eakage” as ene rgy use sh ifts from developed to developing co u ntries .

But the re are dis a dvant a g es to the gra du ated app roa ch, too. It gene rates a weaker mark et si g-

n al for the developme nt and diffusion of cl i mate- frie n d ly techn ol o gy in developed co u ntries an d

the ref o re probab ly sl o ws the evo l u tion of techn ol o gy of int e rest to the developing world as we l l .

M o reo v e r, it may exa ce rbate a problem al rea dy built into the asymmetric ob l i gations under the

K y oto Proto col — n ame ly, that a rapid increase in more carb on - i nte n sive developme nt in the poore r

co u ntries may make it more difficu lt for these co u ntries subse q u e nt ly to go down less carb on - i n-

te n sive paths. Addressing th is problem re q u i res that inte rn ation al cl i mate agree me nts be sl o we r

but al so broader and induce, as early as possible, more cl i mate- frie n d ly ene rgy use and econ o m ic

d e v e l opme nt in the developing co u ntries without co m p ro m ising the scale of need ed developme nt.

With more fl e xi b il ity over ti me, the total burden sh o u l d e red could be lighte r — th o u gh the ques-

tion would re main, Who sh o u l d e rs what share of the costs ?

The debate over burden sharing has lasted more than a decade and sh o ws no s i gn of abati n g

( see the summary in Ca z o rla and To man, in Further Rea d i n gs). Some envi ron me ntal adv o cates

and an alysts have arg u ed that inte rn ation al res p on si b il ity should be distri b u ted as if every indi-

vi du al had a ce rtain ri ght to use of the gl obal bios phe re for carb on deposition. Under th is app roa ch ,

the developed world, ha ving expe rie n ced such high emissions histo rical ly, would have used up its

carb on al l ot me nt and would have to pay to acq u i re addition al carb on deposition capa city from the

d e v e l oping world, wh ich could use the pro ceeds of such tran sa ctions to pursue cl i mate- frie n d ly

d e v e l opme nt. In sh o r t, t h is sche me would create a gl obal mark et in GHG emissions pe rm its but

with a ce r tain initial al l o cation of th ose pe rm its inte rn ation al ly. Addition al nuan ces to prop osal s
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al ong these lines include ideas for phasing in the re q u i re me nts to miti gate the sh o rt - te rm econ o m ic

b urden on the developed worl d.

A cce p tan ce of such an app roa ch in pra ctice by the developed world seems prob l e matic, to put

it mil d ly. The size of the inco me tran s fe rs from richer to poorer co u ntries would be huge both in

ab sol u te te rms and re lative to the scale of curre nt inte rn ation al tran s fe rs th ro u gh developme nt as-

sistan ce. It al so raises difficu lt questions about the ab il ity of developing co u ntries to use the fu n d-

ing to pro m ote sustai n able and c l i mate- frie n d ly developme nt: the tra ck reco rd of pre vio us assis-

tan ce is mixed, and many developing co u ntries fa ce real institu tion al ob sta cl es to effective use

of aid tran s fe rs. Moreo v e r, the very nature of inte rn ation al agree me nts is such that it is difficu lt

to con struct mean i n g ful san ctions for non pe rf o rman ce, lea ving developed co u ntries with little re-

co urse if the desi red emissions miti gation outco mes in developing co u ntries we re not real ized

over the longer te rm .

As Wie ner points out (see Further Rea d i n gs), an inte rn ation al mark et in GHG emissions pe r-

m its can lower the gl obal cost of ach ie ving gl obal emissions targ ets with a vario us al l o cations of

res p on si b il ity. Se v e ral “gra du ation” app roa ches have been suggested for phasing in expl icit ob l i g-

ations in the developing world, but at th is ti me, none appear pol itical ly co m pelling: any al l o ca-

tion would have to give developing co u ntries so me insuran ce that they could adhe re to the agree-

me nt without co m p ro m ising econ o m ic pro g ress. In other words, the al l o cation would have to buil d

in the very “hot air” re vil ed by envi ron me ntal ists wh ile al so overcoming substantial pol itical hos-

til ity to the costs of inte rn ation al inco me tran s fe rs—even if the net cost of co m pl ian ce for the

Un ited States and other co u ntries was lower with inte rn ation al emissions trading than if only do-

mestic meas ures had been tak e n .

One other op tion that has receiv ed so me att e ntion am ong cl i mate pol icy an alysts is a more in-

d i rect and impl icit assi gn me nt of lon g - te rm res p on si b il ity th ro u gh the inte rn ation al ne g otiation

of pro duction p e rf o rman ce stan dards. Supp ose, for exam ple, that the world agreed on an inte rn a-

tion al limit on the carb on int e n sity of electricity pro duction that acted in pra ctice to phase out

coal in favor of natural gas and re ne wab l es. The agree me nt could be phased in over ti me, with de-

v e l oped co u ntries acting fi rst. Inte rn ation al agree me nt on auto m otive fuel econ o my would be an-

other exam pl e .

From a pol itical pe rs pective, the vi rtue of the pro duction pe rf o rman ce app roa ch is that it is

l ess tran s pare nt in t e rms of the size and distri b u tion of costs incurred than a direct inte rn ation al

ne g otiation of nation al GHG budgets. But it nonethe l ess seems likely that if the costs we re si g-

n ificant, the parties most adv e rse ly affected would quick ly pie rce the veil and co me forward with

est i mates of t h ose costs. Moreo v e r, a patch w o rk of pro duct and pe rf o rman ce stan dards would be

cost l ier in the aggre gate than the pote ntial costs under a we l l - fu n ctioning inte rn ation al emission s

mark et, elusive th o u gh the latter may be in pra ctice. The jury is still out on the possi b il ities for

th is app roa ch .

The Clean Development Mechanism

In the meant i me, the cl ean developme nt mechan ism (CDM) within the Kyoto Proto col is a home ly

and impe r fect app roa ch that ne v e r the l ess offe rs so me real possi b il ities for North - S o u th co ope r-

ation on cl i mate change and sustai n able developme nt (see To man in Further Rea d i n gs for more

d etails). Basical ly, the CDM is desi gned to offer th ose with emissions control ob l i gation s — e m it-
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te rs or ene rgy suppl ie rs in developed co u ntries—a chan ce to of f set their emissions with less ex-

pe n sive emissions miti gation activities in developing co u ntries. Since developing co u ntries do

n ot have nation al GHG targ ets under Kyoto, the off sets would arise from specific project activ-

ities. If it could be shown that emissions we re lower than so me base l i ne as a res u lt of so me spe-

cific inv est me nt activity—for exam ple, the developme nt of new re ne wable power capa city in lie u

of a defa u lt fossil fuel capa cit y — then th ose undertaking the inv est me nt could use or trade the re-

s u lting c e rtified emissions reductions (CER s ) .

Am ong the other ope ration al eleme nts of the CDM estab l ished in the inte rn ation al cl i mate ne-

g otiations subse q u e nt to Kyoto (in particu lar, the COP7 ne g otiations in 2001 in Marrak ech), it

was agreed that CERs could be unilate ral ly pro duced by a host developing co u ntry or could res u lt

from a joint inv est me nt with a developed co u ntry par t ne r. Th is al l o ws developing co u ntries the

p ote ntial to fu l ly partici pate in an inte rn ation al mark et for p e rm its, rather than being limited in

what they can do in par t ne rsh i ps with indivi du al forei gn inv esto rs. CERs al so are fu l ly ex-

chan g eable with emissions pe rm its res u lting from trading systems in the developed worl d. More-

o v e r, a host co u ntry al ways has the op tion not to app rove a project that it be l ie v es is not in its best

i nte rest in t e rms of sustai n able developme nt. Fi n al ly, CDM projects will in effect be tax ed, with

a share of CERs going to ward addition al adap tation assistan ce for the most vu l ne rable co u ntries .

E stab l ishing the envi ron me ntal inte g rity of project - based activities like the CDM is one of

the weak est links in the chain: the base l i ne is a co u nte r fa ctu al outco me, chan g es in emissions even

under base l i ne con d itions must be fa cto red in, reductions at the project level must be meas ured

and ce r tified, and chan g es in emissions be y ond the project boundaries must be con si d e red. Th is

last problem is most stark ly il l ustrated by an exam ple inv olving carb on se q u estration th ro u gh re-

f o restation: how does one know that more inte n sive tree cu t ting else whe re did not of f set the

a v o i d ed ti m ber har v esting on one pl ot? Ho we v e r, vario us forms of “leakage” can arise in ene rgy

p rojects, too: a project that reduces the carb on inte n sity of electricity supply but al so increases

the re l iab il ity of supply sti mu lates electricity demand, or people si m ply demand more electric-

ity as they grow riche r.

The COP7 agree me nts at Marrak ech contain gene ral guidelines that are likely to crowd out

so me attra ctive project opp o r tu n ities in the name of envi ron me ntal inte g rity, such as re q u i re me nts

for co n se rvative base l i nes (e.g., ass uming best pe rf o rman ce of the defa u lt ene rgy techn ol o gy ) ,

l i m ited pe riods over wh ich projects can earn cred its, and sharp limits on the eligibil ity of carb on

se q u estration projects. Ef f o rts to increase envi ron me ntal inte g rity in the desi gn of specific pro-

jects al so will increase the costs of desi gning and impl e me nting such projects, at least initial ly.

These fa cto rs will limit not only the scope for CDM projects gene ral ly but al so the ge o g raph ical

d istr i b u tion of projects and be nefits. In particu lar, Africa's low ene rgy use per cap ita impl ies that

C DM ene rgy projects will be small and thus pote ntia l ly cro w d ed out by si gn ificant project de-

v e l opme nt costs; so me val u able opp o r tu n ities for carb on se q u estration al so may be lost the re .

S pecial ru l es are envisa g ed for exped ited app ro val of smal l - s cale projects, and the re is to be in-

te rn ation al supp o r t for increased capa city to desi gn and impl e me nt projects, es pecial ly in poore r

co u ntries, but the effica cy of these meas ures re mains to be see n .

Des p ite th ose dra w ba cks, the CDM seems like a val u able fi rst step to ward enhan cing co ope r-

ation in GHG miti gation, techn ol o gy tran s fe r, susta i n able developme nt, and may be even the evo-

l u tion of inte rn ation al norms for burden sharing over the longer te rm. One of its biggest pra ctical

con stra i nts may have less to do with the nature of the institu tion al arran g e me nts for ope rating the
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C DM than with the gl obal demand for CERs. The with dra wal of the Un ited States from the Ky-

oto Proto col reduced demand for carb on of f sets, implying a si gn ifican t ly lower price than might

othe rwise have obtai ned, and less econ o m ic return for the CER - p ro ducing co u ntries. The price

could be so low that projects are not even worth wh ile, th o u gh th is will not be the case if the low

p rices prompt Russia to withh old so me of its own emissions surpl us from the mark et.

Given the ope ration al and fi n an cial unc e rtai nties that attend the CDM, we can ne x t con si d e r

an other app roa ch from the opp osite direction: what might be ach ie v ed in mit i gating GHG emis-

sions t h ro u gh chan g es in developme nt pol icy ?

Climate Protection through Development Assistance: 
Possibilities and Challenges

GHG miti gation pol icy, at least as tra d ition al ly def i ned, addresses emissions control or se q u es-

tration. GHG pol icies can have positive spillover effects on sustai n able developme nt by, for ex-

am ple, impro ving local envi ron me ntal and health con d itions, or by reducing ene rgy costs and im-

p ro ving pro ductivity. I n t e rn a t i o n a l GHG pol icies like emissions trading and the CDM may ha v e

a d d ition al spillover be nefits by lowe ring barrie rs to new inf o rmation and techn ol o gy and pro vi d-

ing an addition al avenue for an inflow of scarce fi n an cial cap ital .

Turning the arg ume nt around, one can ask whether the re are opp o r tu n ities within the scope of

d e v e l opme nt pol icy, more broa d ly def i ned, to reduce GHG emissions. The an s wer is unam b i g u-

o usly yes. Impro v ed ene rgy sector efficie n cy, either as a direct pol icy goal or as a by- p ro duct of
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Conventional wisdom holds that pollution

abatement—for example, the control of

sulfur dioxide (SO2) emissions—requires

additional energy to operate scrubbers or

other equipment, thereby leading to an

increase in carbon emissions. However,

some developing countries have recently

begun including in their mix of local pollu-

tion control measures bans on uncon-

trolled coal combustion, particularly in

densely populated areas. Although such

policies are not yet widespread, they

have the potential to significantly reduce

both carbon and SO2 emissions simulta-

neously.

Taiyuan, a large, industrial Chinese

city heavily dependent on coal as a

source of primary energy, recently

banned uncontrolled coal combustion in

certain small boilers as part of its overall

SO2 control strategy. Because the policy

was implemented in 2000, it is possible

to go beyond the typical ex ante calcula-

tions and examine its actual, ex post op-

eration. In-use SO2 and carbon reduc-

tions were estimated via analysis of

individual boilers in a survey designed

and conducted by Resources for the Fu-

ture and the Taiyuan Environmental Pro-

tection Bureau.

Overall, large reductions in both SO2

and carbon followed the decision to ban

uncontrolled coal combustion in small

boilers in certain classes of establish-

ments in the downtown area of Taiyuan

(see Table 5). The size of the estimated

reductions depends on assumptions

made about the future operation of re-

cently shut-down facilities, and about the

incremental emissions from large, cen-

tralized facilities used as replacement

sources of energy. The researchers con-

cluded that emissions of carbon fell by

50% to 95% as a result of the ban. Al-

though the incremental cost of SO2

abatement through banning uncontrolled

coal combustion in small boilers is rela-

tively high, it is less than the value of the

policy’s additional benefits to human

health, even without taking into account

health damages from indoor exposure to

coal smoke or the possible future eco-

nomic value of credits from reductions in

carbon emissions. These results could

have profound implications for carbon re-

ductions in China if conditions in Taiyuan

obtain in other cities.

GHG Co-Benefits from Conventional Pollutant Control



p ol icies to reduce local air pol l u tion, a l so can reduce GHGs. So can re ne wable ene rgy develop-

me nt that dis pla ces gro w th in fossil fuel use, and land protection pro g rams that increase carb on

se q u estration. Inte rn ation al ly supp o rted developme nt assistan ce pro g rams can increase levera g e

by reducing techn ol o gy and cap ital barrie rs. (Bef o re continuing th is line of arg ume nt, we sh o u l d

n ote that supp o r t for adaptation to cl i mate change al so can be th o u ght of as a particu lar kind of

d e v e l opme nt pol icy with fa v o rable impa cts on the risk of cl i mate change, th o u gh our focus he re

is on developme nt pol icies wh ose an cil lary effects ope rate th ro u gh GHG miti gation . )

Ha ving asse r ted that opp o r tu n ities exist, we must then turn to the chal l e n g es of real izing such

an al i gn me nt of developme nt and cl i mate prio rities. The re are se v e ral. In many developing co u n-

tries, cl i mate- frie n d ly developme nt opp o r tu n ities must co m pete for scarce funds and institu tion al

capa city with othe r, non - cl i mate- re lated pri o rities. Th is is the same problem these co u ntries fa ce

in taking full advantage of the CDM. But the re are more fu n dame ntal ob sta cl es as we l l .

In impa cts or costs, the best developme nt pol icies and pro g ram s — best from a particu lar co u n-

try's pe rs pectiv e — may not be cl i mate- frie n d ly. Econ o m ic developme nt, including ene rgy effi-

cie n cy inv est me nt, can st i mu late ene rgy use (so - cal l ed rebound effects), es pecial ly whe re ene rgy

a ccess has been scarce and developme nt reduces barrie rs to its availab il ity. In so me cases, cap i-

tal - i nte n sive end-o f - p i pe pol l u tion control may be the most cost - effective means to improve the

l o cal envi ron me nt, but it increases total ene rgy inte n sity and GHG emissions. In other cases, fu e l

and tech n ol o gy switching may gene rate reductions in both conv e ntion al pol l u tants and CO2 (see

b ox ) .

Pro m oting cost ly re ne wab l es may han d icap econ o m ic developme nt if cheaper op tions are

a vailable. From the stan d p o i nt of human health, one of the most powe rful developme nt opp o r tu-

n ities may be impro v ed access to fossil fuels that are cl eaner than impro v ed bio mass but emit more

GHGs. (An other op tion is impro v ed stove efficie n cy and cl eaner ope ration with conti n u ed re-

l ian ce on tra d ition al fuels; see Ezzati and Kammen in Further Rea d i n gs for more dis cussion.) Fi-

n al ly, land use pra ctices that maxi m ize co mme rcial yields and oste n si b ly carb on se q u estration ,

like plantation forestry, may have adv e rse effects on bio d iv e rsity.
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TABLE 5

S O2 AND CARBON EMISSIONS BEFORE AND AFTER BANNING OF UNCONTROLLED 
C OAL COMBUSTION IN SMALL BOILERS IN TA I Y UAN (2000–01)

Emissions before shutdown Emissions after shutdown

(tons) (tons)

CASE A CASE B

Boilers SO2 Carbon SO2 Carbon SO2 Carbon

All boilers 268 1916.80 112,336.32 651.13 55,766.42 25.78 5,197.65

Boilers continuing to operate 99 532.20 21,434.70 25.68 5,197.65 25.68 5,197.65

Boilers shut down 98 515.36 20,636.82

Centralized heating boilers 71 869.25 70,264.80 625.35 50,568.77

Note: Case A counts SO2 and carbon emissions of centralized heating as 72% of emissions before the shutdown. Case B counts SO2 and carbon

emissions of centralized heating as zero. 

Source: Ex Post Analysis of the Co-Control of SO2 and CO2 in the People’s Republic of China, by Richard Morgenstern and Alan Krupnick, Resources

for the Future, forthcoming.



If cl i mate- frie n d ly developme nt initiativ es are not the best developme nt pol icies from the

stan d p o i nt of developing co u ntries, then one is ba ck to the question of how much of the burd e n

richer co u ntries are willing to bear — th o u gh in th is case the burden would be increased develop-

me nt assistan ce for the cost l ier but more c l i mate- frie n d ly op tions. That official developme nt as-

sistan ce from most developed co u ntries has been sta gn ant or declining does not bode well. The

reasons are many but include donor fatigue with the fre q u e nt fail ure of developme nt initiativ es

due to weak institu tions and c o rru p tion in so me developing co u ntries . . And private sector inv est-

me nt ince ntiv es cann ot be re l ied upon, si n ce the private sector has no indepe n d e nt motivation for

l i m iting GHGs in the ab se n ce of stronger carb on pol icies in the developed world and eventu al ly

w o rl dwi d e .

Concluding Remarks

We have al m ost co me full ci rcle in the dis cussion. The re may be opp o rtu n ities to make develop-

me nt aid more cl i mate- frie n d ly, just as cl i mate change miti gation meas ures can be made more de-

v e l opme nt - frie n d ly as th ro u gh the CDM. But neither path way will gene rate substantial develop-

me nt or cl i mate protection be nefits unl ess, f i rst, cl i mate pol icies in the richer co u ntries create a

se lf - i nte rest in developme nt - frie n d ly GHG miti gation activity and cl i mate- frie n d ly developme nt

a ctivity; and unl ess, second, ob sta cl es to impl e me nting more effective cl i mate and developme nt

meas ures are lowe red in developing co u ntries th ro u gh inte rn al po l icy and institu tion al ref o rm s

that go well be y ond ene rgy sector chan g es. Agai n st th is ba ck drop, int e rn ation al cl i mate ne g otia-

tions need to advan ce in a way that pro m otes greater conv e rg e n ce of inte rests in partici pation by

the developing co u ntries a n d by the Un ited States .
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