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,'lbstrad. The politicization of global environmental change has already 
injected scientific evidence {and uncertainties) in the poHcy dornain
national and int<"rnational. l'hc natun': of political discourse has and \\'ill 
continue to be a!Tectcd by ass.css1nents of these changes. 'fhe purpose of 
this concluding discu'is1on is threefold: (a) to identify conceptual elements 
for analysis of global environmc11tal rhangc \1,:hich could providc a realistic 
fran1cwork frw future research; (b) to identify salient fealurcs of the polit~ 
ical econotny of global environn1ental change; and (c) to identify kc)' 
research and policy challenges in the study of international relations. 
Clearly the institutional and policy-relatc<l aspects are recognized hy 
alrnos1 everyont' as being cruc1-al fOr developing an overaU understanding 
of global change. -,incc hurnan activities have contributed to fundarncntal 
inlervention;; in natural processes, understanding the social undcrplnnings 
oftht'se intcri:cntions (institutional, political, (:conomic) is an essential part 
of an inquuy into the political ei:onomy of global <:fi<inge. 

'fhe politicization of global rnvirontT1crual change has already injected scientific 
evidence (and uncertainties) in the policy domain~national and international. The 
nature of political discourse has and \vill continue to be affected by asscss1ncnts of 
these changes. And it is the political processes that vvill marshall social responses 
to global is~ucs and ulti1nately lcgitin1izc the responses to evolving scientific 
evidence and concerns and corresponding technological options. 

In broad analytical parlance} the disciplinary- approaches to global environn1en
tal changes arc con1postd of roughly three distinct thrusts: the basic sciences, 
technology and engineering, and the social sciences (institutional; political, 
economic din1ensions of human activities). Each component) grounded ju its own 
disciplinary foundations, brings crucial kno\vledge to bear upon our understanding 
of global change. ThC' substantive issues arc formidable in scale and scope, as arc 
the theoretical and analytical chaHcngcs. 

The dependence of policy rnaking in this area on science and nn technology and 
cng;ineering Js perhaps more pronounced that in olher issues of national or inter~ 
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national concern. It is necessary no\<\' to address the inteHcctual linkages, cohesion, 
and development an1ong the three broad disciplinary research agenda. AH approach 
that acknowledges this dependence is essential if the broad intellectual and scien
tific con1n1unlty is to be a sottrce of insight 1 even guidance, as the g1obat policy 
agenda begins to address cnvlronn1ental 1natters rnorc seriously and lts interna
tional and p0Jj1ical economy dimensions hecornc n1ore pronounced. 

These considerations get at the core of the intellectual basis of the social sciences 
antl the fOundation for intcrnadonaJ political C{:ono1ny (IPE}, Developed over the 
better part of t\vo centuries as ihc disciplines dc•:ignt:d to improve knov,,Jedge of social 
interactions, the social sciences have generally been explicitly predicated on undcr
gtanding man's relationshlp to man (the philosophical, political. economic, anthropo~ 
lugicaJ, and sociologlcal rnanil'cstatlon of these relationships). "fhe behavioral sciences 
(a recent addition to the social sciences) seek to identify and quaniify regularities in 
hurnan behavior as the basis for l(}nnulating the underlying "la\Ys" of human action. 
Neither the broader social sciences nor the n1orc narro\vly conceived behavioral 
sciences are currently directed to address man :J interventions in nature nor responses 
to intended and unintended consequences on nature due to hurnan action. Indeed, 
the: \vholc conct"rn for understanding the human source of global change lies at the 
frontier of international political et:onomy as conventionally vie\ved. 

The purpose of 1his concluding discussion is threefold: (a) to identify conceptual 
elcn1cnts for analysis of global cnvltonmental change '\vhich could provide a realis
tic frarncwork for future research; (b) to identify salient features of the political 
cconorny of global envlroruncntal change; and (r) to identify key research and policy 
challen!l:es in the study of international relations. (if early the institutional and policy
rclatcd aspects arc recognized by almost everyone as being crucial for developing an 
overall understanding of global change. Since human activities have contributed to 
fundamental Jnterventinns in natural processes, understanding the societal under
pinnings of these interventions (institutional 1 political, economic} is an essential part 
or an inquiry into the political ccononiy of global changt~. 

Challenges of Global Change 

'fhc challenges posed by incrrascd appreciation of global environn1cntal change arc 
derived fron1 the folki"ving bask: imperatives. 

First, the cng-inc or driving mechanisrns fOr hurnan sources or global change arc 
-clearly traceable back to three interdcpcndf'nt processes: (.a) population change and 
hun1an activities and institutions, (b) technological and industrial developn1cnt> and 
(c) patterns of natural resource use. 'l'hc scientific focus on anaturaP 1 dimensions 
of global cnvironn1cntal change is obviously crucial. 'I'hc interdependent hun1an 
processes> ho~-ever, arc central. since de1nographic changes world\vide generate 
envJronn1cntal effect~. both directly and through resource use pattern~ and appli
cation of technology~ knovvlcdge, and skills. \>Vithout adequate focus on the human 
aspcct~socioeconon1ic> political, and instltulional proccsstti-bolh the sources of 
change and the pos:dbi!ities for solutions \viii be n1issed, 

Second, the reality of policy for1nulation and implementation, both nationa11y and 
intcrnational1y, itself necessitates interdisciplinary conceptions) assessments, and 
approaches. Since human sources of global change arr generated through activities 
and interactions 1ncdiatcd by the institution of society, undrrstartding the role of 
institutional framcv1:orks is crucial lo understanding the socia] foundations of inan
rnadt~ environn1cntal errccts. 
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'fhird, the ana1ytica1 and intellectual efforts on global change-the sciences, 
engineering, and the social sciences-have follovvcd an independent course in 
addressing the environmental challenge. \Vhilc disciplinary efforts arc esscntla! and 
must be pursued: they themselves do not suffice for forrnulation or lmplcmcntalion 
of ncccs:sary social. institu'tional, and regulatory interventions required for arrest
ing-possibly rcvcrting-····environrncnlal deterioration on a global scale. 

Despite the ubiquity of sourct's of environmental change and its roots ln a host 
of private- and indus:lrlal actions, it is obvious that th<': state remains a crucial instJ
tudon in this re:gard: the state and the state system remain the only legal juris
cliction enfranchised to a<.:t on bchaif of citizens or to regulate their behavior. 
Regardless of the policy responses envisagcd·-and the role of industry, rnultina
tional corporations1 and others~thc institution Df the state cannot be bypassed as 
a significant fact-or. 

Since the \\'Orld '"-e live in <:ontinues to be defined in terms of national jurisdic
tions, in formulating the interdisciplinary frame-..vork for research. \VC cannot ignore 
the pobey response u._>ithin states and strategics across states \-vhich \-vill bring the 
research problem rloser to lhe realities of [he policy cnntexL Clearly, there are 
already distinct pos:iiibillties of conflict among nations traced to global cnviron
n1cntaJ changt::-.: a:-. ,v-ell as nc\:v prospects of cooperation in the quest for viable 
approach{'s to the rnanagcment of global change. 

Analysis of the policy rc:sponscs and the institutional contexts for social adjust
n1ents arc fundamentally coutingt:nt upon the sclcnccs and engineering. Key inputs 
lnto pollcy forniation regarding the natural record <)f global change n1ust come fron-1 
the sciences: key polir:;y processes can only be undcrs!o{xi ln the context of analysis in 
the social sciences. The range of polil:y responses, or outpuls, envisaged arc influenced 
by prevailing application of knov,:1cdgc and skills, engineering, and technology. 

·ro illustrate: to the extent that the relative contributions of hurnan sources of 
f{lobal change arc adequately specified, then the scope of policy interventions. can 
be delineated. Separating hun1an from natural pressures is a science-based input 
into policy analysis. The delineation is easier for somi: greenhouse gases than for 
others. The social sciences' dependence on the sciences for evidence of the traces 
of hu1nan action is n1atchrd [n µart by the sc><::io.l scicncrs' analysis of den1ographic 
and socin-econon1ic changes as inpu!s into projections of both future change~ and 
magnitudes of' hun1an (Ontributions to environmental perturbations. 

So, too, the cnglnccrini,s and technological possibllltlcs help fran1c pol-icy delib
erations (as has been cvldcnccd in the energy "crisis)' of the l 970s). ·ro the extent 
that technological alternatives are 1u1u; available at con1rncrcially viable prices, the 
policy deliberations ~·ill be facililalcd. ·ro the extent that inlcrvcntion::; arc cont in~ 
gt~nt on future ln\Tstn1cnts into technological alternatives, the policy debates \'vill, 
conversely, br n1ote difTicult. Scparatiug the technr.>log:ically driven con1poncnts of 
policy dt·libcration frotn the contingent cconon1y-drh-cn components (that is, invcst
rnents or allocations) reflects the type of cnglnccring/social science interface that 
caHs for systc-rnatic inquiry, "fhc challenge at present is to integrate these complex 
din1c:nsions a.nd cornpcting· conceptions or global change, clarifying the linkages 
among them and articulating the nature or the policy agenda, both national and 
international. In rsscnc<\ the task is to create intC'llcctual foundations v;hich \'<'Ould 
providf" bridges bet\veen conventional and ne\ver issues or !PF as v<ell as across the 
three disciplinary orientations, 

Elsc\vhcrc we have identified the fiv<· dimensions or global change that address 
fundamental connections betv,:cen global cn\·ironmental change and international 
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poJitical cconf>my and thal r·ef1ect some of the inherent complexities of global 
processes. These are: (I) problems of uncertainty-much remains unknown; (2) 
discrepancies Jn Lin1e frarnt:s-elTt:cts occur on different horizons and scales; (3) 
dysfunctionality of lcgitl1nate bchav~or-norrnal and incremental actions or shaping 
cnvironrnental efTects; (4) disjunctlon of lransn1ission rncchanis1n~n1arket} biogeo
chcrnical, social, and other mechanisms that "move.~' . .\s a consequence of (1) through 
('1-) uncertainties in policy- are extensive; therefOre (5) complexity of policy criteria is 
incvilablc-\vc do not knoV\' vvhat criteria to use in order to choose an1ong policy 
options ((~houcri 1991). All Jive ate clcrncnts of the "real ""'orld" and of our under
:nandln~ of the 1'real \Vorldn that in1pedc communicalion across disciplinary oricnta~ 
tiuns (sciences, engineering, social sciences). 

A.rnbiguitics about the appropriate criteria to drive policy responses to global 
change itself complicate definitions of "the problen1." These con1plications arc ilh1s-
1ratcd by the relative sin1plicity or the problen1 of chlorofluorocarbons due partit:u
larly to 1nan-111adc processes con1parcd to carbon dioxide crnission, \vhich is 
ubiquitous) tied to all human actions, and the v1.'idc range of criteria alre~tdy bt'ing 
debated. {:onflicti'.i among econon1ic, political, and enginccrin~ criteria arc often the 
rule rather than the exception, as are connicts and trade-offs arnong social criteria. 

These factors jointly frarnc the crucial conceptual dillicultics vvhose resolution 
constitutes an i1nporlant rcquio<lte for framing the political econorny of global 
change. 

Implications for International Political Economy 

lTndcrstanding the sources and consequences of hun)an activity \viii, by necessity, 
require sornc rrspcrif"ying or the analytical and theoretical fuundatlons of Interna
tional political econon1y. \.Ytthin this context rnarkers, broadly construed as n1ccha
nisms of exchange, arc critical not or1Jy for performance of cconornic activities but 
also to the ability or the tstatc to apply leverage dorncstically and externally and to 
irnplerncnt its policies elTccth-cly. By extension the lntC"nse interdependence of 
cconon1Jc, political, and ~trategic sel·urit; of (and Yvithin) the state presents special 
problcn1s fOr the cfTcctivc n1anagctncnt of hun1an action on the cn\·lronrnent and 
the intcr,1ctions het\veen natural and social environments. 

l7rouJth and li:nvironmental Di'gradation 

A.s a consequence of uneven gro\\'th and dcvclopn1cnt \-Vithin and b.;:tv.'een 1hern. 
individual states and their in1pact:; upon natural and social cnvironmcnLs can he 
con1parf'd in terms of their respective developrnent patterns-the relative levels and 
rates of change of the population, access tu resources (endown1cnt and cxchan~e)~ and 
lerhnolugr (knowledge and skills) (Choucri and North, 1989; North, I 990). The inter
actions a1nong these din1ension:; shape a state's interaction ... vlth the natural environ
n1ent and "nalurers" reactions to these interactions-as \.vcll as vvith other states. 
Each pattern generate<; it!) O\'\'n particular impacts on the natural envlronn1ents 
(don1c~1ic and external), thus produ{·ing its ov•n pattern of efOuents and other 
environmental clTccts. 

In general, therefore; different development pattf'rn.r tend to generate different 
for1ns of ~/fluents (and environmental effects} and these di/Tcrcnccs can help frarnc 
I he global bargaining problem over adjustrncnts of hun1an behavior. 

.A.s the 011iy franchised actor in the international and global systcn1s the ,;'fate 
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contributes to, i~ncompasscs, and in a sense presides ovt:r all the resource depict~ 
ing, di>grading and polluting that occurs within it and therefore requires a special 
rocus regarding environmental consequences or individual actions. '!'his n1cans that 
individual hun1an beings~the only true actor':! \\·ithin the state-have bargained 
\vith one anotht'r, negotiated tvith, and leveraged lhrough institutionalized fonns 
of interaction (cuhninating in <J: govcrnn1cnt, or rcgirnc ,.,,hlcb on the stale le .. ·el 
refers to the basic assun1prions, norms, principles1 and activating roles that n1akc 
governance operational) in order lo forrnulatc demands, reach collccti\'t decisions> 
and in1plcment action::: In the na111e or the state. 

States and Afarkets 

Stale functions (and areas of pcrforrnancc} include resource extraction (taxation 01· 

50111{' equivalent-indispensable for the 1naintenJ.l1CC' of pow-c-r), rCSOUlYe allocation 
(a n1ajor source of po-,,vcr-as-influencc), the rnaintrnancc of some m('asurc of 
security (economic, political, and strategicL va1uc fOrn1ulation, and the regulation 
of domestic activities. Competition an1ong individuals, firrns, and other organiza
tions \:ontributcs to the distribution of rei;uurccs 1 goods, and services, but also to the 
gen.trati:on qf'u;astes and various./Orm.i q/dfluents throughout the society, 

It is nnvv f'vidcnt that n1arket and economic incentives, \vhich facilitate the 
production and the distribution of energy and other rc.<Jourcc-; \'rithin and across 
states, often al\o'"v the cJ1lucn1s and other rcJiiduals to no'"'' back into common 
property areas of both doruestic and external environn1cnts (Darrnstadtcr, 1986: 
164). Dorncstically, of cuurs.c, states have the possibility of legislating sanctions to 
enforce socially desirable norn1s, such as public safety and nalional dcfcusc, vvhich 
do not respond directly tu n1arkct forces, hut in1crnationally and globally,. as \VC 

discuss later such rcg·nlatlon tends lo be n1uch rnore complex. 
11orc chaHcnging to mailers of political economy is the tact that vvith contlnu~ 

ing globalJzation (population incrcascs 1 technological gr<nvth, and consequent 
dc·m~nds for resources, the rhetoric (ir not tbc hasi<": requirements) of ccono1nic, 
politir-al, and strategic security and gro\vth threaten lo collide headlong \\'ith 
dctnands for the preservation and the security of the na1 ural environment. 

Patterns of Rjjluenre 

Figure I sho\\.'s 129 states \vith a population of one n1illion or over distributed d.long 
population/C01 ct11issions, and Figure 2 shtM·s G\'P/CO, linkages on a per capita basis. 
They are illustrative of the differences among- patterns of sclccl states Jn the 
patterns of relationships as vvell as interactions bct,,vccn ;jOt:iai and natural 
processes. Each of these patterns tends to generate distinctive interactions \\'ith its 
natural envlrunn1cnl, producing characteristic and consequent cHluents. As the 
characteristic features of states change, relationships an1011g- states also change, 
affecting the characteristics or the international system and, under certain condi~ 
lions, the global cnvironrnent as a vrhoic. 

Underlying thcs{· diflcrC"nccs arc variation:. in life expectancy, a key indicator or 
quality of llfe and overall \veil-being. 'l'he industrlal states all boast life expectancy 
of70 years and over-the United Statt:s (76 yearsL the lJnitcd Kingdorn (75 years), 
France (78 years), S-,,-vcdcn and Korvvay (77 years each). (~had (45 years) and 
Bangladesh (51 years) illustrate the prcdican1ent of IXJorer countries. 'fhc other side 
of the coin is infant mortality: the rankings shO\o\' the distribution an1ong the less 
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developed slates. Chad (l 38/1000 pep.) and Bangladesh ( 123) contrast sharply with 
the l:nitcd States ( l I), Sweden (6), or Norway (8). Saudi Arabia still has a relatively 
high rate of infant mortality (61). 

,\s; indicated, the po\verful states are the most significant producers and 
consumcr'5 of energy \\'orld\vidc, especially petroleum, reflecting carbon en1issions 
per capila noted above. "l'hc l.Jnitcd States claims about 23 percent of oil use 
globally, and the forn1cr C'iSR (Russia and the republics), 15 percent. rrhe same 
<lorninance is evident in ll<1lural gas consl1111ption: the t:nitcd States clainis 27 
percent of global totals, and lhc CSSR 35 pcrcr:nt. Other slates, including the indus
trial. are all in the loV\· single digits (under 4 percent). \Vith respect to coal, roughly 
si1nilar patterns emerge: the l.Ynited Slates accounts for 19- percent ofvvorld totals, 
and the L'SSR 17 percent. In these tcrn1s (~hina's use of coal is an anomaly: China 
ranks first in lhc use of coal because of its extensive coal rcscrves. The con1blna
tion or ,l{t::Ological and demographic factors rank China as the \Yorld's third largest 
source of carbon emission. 

()fall the activities generating carbon emission;;;, the conslruction industry and 
production and use of cement are particularly illustrative. Its strong backivard and 
for\vard linkages in econornic activity all but ensure cemrnt use in any building, 
infrastructure, or phy~lcal maintenance activity. (:hina alone accounts for 16 
p<'rccnl world\vldc use of ccn1cnl; the CSSR (13 percent) ranks second; and the 
l~nited States and japan rank next: each \Vith 7 percent of the g-lobal lotaL Other 
industrial states are in the single digits. 

It V.'ould be fair to say that given current practices, the use of fertilizers for 
agriculture is as crucial as cen1ent is for industry. In these terms fertilizer use-a 
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$igniflcant source of nitrous oxide-also cuts across the patterns, as it is to date a 
crucial input into agriculture, China claims 20 percent of the global use of fertiJ
izer; the VSSR (16 percent) and the United States (14 percrnt) arc all major men. 
Other n1ajor users arc no greatr:r than 2 percent each. 

~lelhane gt~nf:ration via rice paddles is a distinctive feature of the larger agricul
tural states, ChJna alone accounls for 23 percent of the global total of rice paddies 
(India ranks first \vorldvvide \\'1th 29 percent). Bangladesh accounts for 7 percent, 
as docs Indonesia (also a significant oil producer) .. A.gricuhural/livc'itock mt~thane 
generation is closely tied to activities in developing countries; but lhcrc are nut able 
exceptions: the u,~SR ranks seeond globally in holdings of don1cslicalc<l animals (the 
ru1ninants' source of rnctl1anc). 

Tht?n, too, deforestation is a significant clc1ncnt of the overall co1 budget 
globally, Deforestation is largely a developing country activity: ho\vcver, the rnajor 
actor, Brazil~an inrlustrlalizing stale but also the tenth largest cconon1y in the 
\.vorld-accounts for 10 percent of global deforestation. Indonesia, a significant oil 
prodt1C('r, accounts for 12 pt~rccnt. All others arc developing states . 

• .\s currently manifesl ed in developed and developing countries, each according 
to its OY\'TI pattern of gro\vth and interests, economic grovvth and "stability'1 consti
tute a sine qua non for e:conornic, political, and strategic (military) securhy~jobs, 
stable markets~ investnH;::nts, health, education, domestic tranquility, national 
defense, and the like. l)eveloping countries '>York to achieve these oQjcctives, dcvti
ope<l countries to further them. At the same time the increasingly evident impli
cations of economic grov,:th and tt:chnological advancen1ent tend to collide \\'ith the 
longcr-lerrn cnvironme n1 al security oft he huinan and other species more and n1orc, 
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Some Global Effects: Afonitoring Greenhouse Gases 

Four 1najor greenhouse gases generated by dirtCrcnt types of hurnan acttvlttcs
carbon dioxide (CC)1), chlorofluorocarbons (CFCs), nitrous oxide (N20), and methane 
(CH 1)-arc illustrative in sho1A'ing the global aggregation of individual behavior
the variability and the 'vide range of "norrnal'i and legitin1ate activities that may 
be responsible for cnvirornnental perturbations, Recognizing that the data on these 
trace gases vary extensively in quality and quantity and \\'ith allo\vanccs for inter~ 
action, feedback, and differences in residence iime in the atmosphere, the often 
cited scientific consensus converges around the distribution of relative contributions 
of greenhousr gases to temperature t·hange. residence thnc in the atmosphere, and 
annual gro\vth rah:s for the 1980s, as sho\vn in T<:tblt: I, 

'fhese trace gases arc generated by normal and lcgitirnat e human activities; they 
have variable residence time in the atmosphere; the interactions are uncertain) and 
the effects arc larg;cly irreversible. Because no single slate, and no single activity, 
dominates the cnvironn1ental degradation pattcrns1 cooperation for managing the 
con1mons is essential on a global scale . .4 •. nd since all states contribute to global 
environn1ental change, the case for cooperation·······strict)y on an empirical basis-is 
compelling. 

"Environmental invasion" can be vic,ved as a tnodt> of lnteraction analogous to 
strategic Jnteractions among states of unequal capability. When the expanding 
activities and interests oft\\·o hlgh-capabillty states intersect or collide, on the other 
hand, there is ahvays a possibility that either or both \viU be "'environmentally 
invaded" or othervvise damaged by toxic emissions produced by one or the other. 
(Sulphur en1issions across borders in Europe are illustrative.) 

Relative Shares Problem 

If climate alteration is sePn as a rough dependent variable and carbon dioxide (C(>:z) 
crnissions and other trace gases as clear contributorst then the problcn1 of estirnat
ing state shares of global totals becomes one of tracing effects through 1nho does 
what, how, and hou: much. Because of uncertainties jn measurement at the source 
and in the atmosphere, such an exercise can be approximate at best. It may identify 

Trace Gas 

COi 

~:fcthane 

CFC [ l and 12 
:X _;O 
()ther 

Tabl<: I. Relatire Cr,ntribution qJ (;n;enhousl' Gase.r. 

Relative 
Contribution ((Yo)* 

49 
18 
14 
6 
13 

Residence 
'J'imc 

(Years) 

100 
10 

60-lllO 
170 

variable 

Annual 
Gro\vth 
Rates 

0.59/o 

1.0% 
7JJ% 
.2')0b 

variable 

*Calculated from Hansen f'I :iL (1988). The unccrtaintirs in these figurt'~ rnust be unde:rscon:d, <IS the 
e-.limales ;;re ,;ubjcct to revisic,n and are ptesenttd here for illustrative puqJoses only. All quantitative 
values rde\·ant lo dim<.1tc alteration an: subject to extetrnive uncertainty; thr: numbers for annual growth 
rate'! and residence time are t.'spcdally open to question. 
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patterns of rcsponsihlllty for global warming (given relative shares along in<lividu:JI 
trace gases, dltTcrences in residence tlrne~ and interactions vvith natural forces) and 
shoivs a broad range of conlributory cfl'ccts. Figure 3 shows some rough approxi
mation of the relative cffC'cts, by state, on overall global balances. Certainly the 
cstin1atcs art: rough at hest-givcn the extensive uncertainties~but the differen
tials ren1ain compelling. 

[f there is a robust message, lt ls this: clearly no single state alone controls the 
effects nor is sing)y responsible for the source actlvities. "rhere arc m~.Jor differ~ 
cnces, of course, and the differences on relative s:hart>s becon)e more pronounced 
on a per capita basis {ln detail here). i\nd the empirical basis necessitating coordi
nated action in the 1nanage1nent of global outcon1cs (disturbance's in the co1nmons) 
becomes n1orc robust. In these tern1s the figures begin to help sho'''\ in sirnplc forn1, 
the impact<; or industrial states' to eflluents from industrial processes, llnvvcvcr 
approximate such an exercise may be, it docs point to a nc\v reality: it sho\VS \Yho 
\Vill have to bargain v1:ith vvhom over vvhat. 
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These distributions should be virwed largely as first order effects. 1 The global 
Jrnpac:ts: in lcrrns of political hnpac:ts on global climate alterations, involve sonH· 
"1nultlplying through/' starting \Vilh the relative sh<tres-by activity and by green
house gas-lo obtain a sense of a statc;s total effect on clin1ate change. Thi;;; exercise 
as a first approximation of relative shares serves its purpose, Four inferences, 
presented here as \Yorking hypothcscs 1 lnay bf' dn1\vn fro1n these distt·ibutions. 

First, and most obvious, no slnglc state ls responsible for changes in the global 
cn\'ironn1cnt. Second, industrial countries alone do not account for all of these 
changes; developing countricsi in their O\Vn \\·ay, also contribute to changes in global 
cnvirontnental paran1clcrs. And third, this rough discounting of relative shares is 
predicated on an intractable: rncthoclological problcrn: the n1easurcmrnts \Ve HO\V 

have arc traces of aH past as \vell as preJent en1issions. They renf'ct a cross-sectional 
vic\v of past and present pcrfor1nance:, I\s a consequence, it is not easy to rcso)vf' 
the problem. The other side of the n1ethodological problcn1 is possibly more 
1rac1ablc1 narncly, prc:jcction of.future shares; conting-cnt on alternative assun1ptlons 
re,garding gnJ\Vth 1 developn1ent 1 and environmental policies. 

Based on these three inferences, a fourth can no\.v be articulated, nan1ely, that 
despite methodological problems., the jssu<' of relative contribution 10 clin1atc alter
ation still rt'.mains central to the ernpirical realities {and uncertainties) al hand. 
The Lnilcd States is the n1ajor ust·r of energy; cncr~y is the largcsl source of CO~ 
emissions:; and C<)1 accounts for the largest share Df the greenhouse gases. By n1os1 
counts, Lhe lJnitcd Stales is a n1ajor player. But this dominance is not sufficient to 
account for the global patterns in their entirety or even in a det~~rminant 
Over titnc the development process itsclr enhances contributions to the build-up 
of greenhouse gases~ thereby all but assuring the future parricipation of all states 
in this process. Because of the long lead tJmc. the con1plcx feedback dynaniics, and 
the irreversibility of 1nany cnvlronrncntal i.:hangcs, policy interventions set in place 
no\'\' have impacts only tn 1hc longt~r ran.gc. The residence tln1c of the individual 
greenhouse gases aH but assures that pa;/ hurnan effects cannot be elin1inatcd, 
ho\Vt'\"t'r cffl·ctive either presenl policies or,fuiure con1mitn1cnts n1ight be, 

HO\\TVCT compelling a vi~\v of trace gases generation n1ight be, it is jn1portant 

10 stn::\s that these are not the on[v ftlobal eni:iro1untntal prohlenu. There arc a vvidc range 
of cnvironrncntal transfnrmatiuns---other than those affe<:ting clin1ate-that arc 
BO\V believed to be g]obal in extent (see, fUr cxa1nplc, Clark and ~.funn, eds.~ 1986.) 

Challenges for Theory and Policy 
1\s \Yi th all futurc~orientcd courses uf action) those pertaining to r~:latlons between 
social and natural cnvironrncnts arc dit-cctly shaped by unccrtainlic-s relevant to the 
calculation of risks and discquilibrating tendencies (cconornic gro\vth and security 
vs. environmental preservation and security, for cxan1plc). It goes \vithout saying 
that uncertainty is cnden1ic in all social cnviro111ncnts and undertakings. In the area 
of poli1 ical econon1y, enYironmcntal matters have as yet not been given much aUt:n~ 
1jon. The research issues raised her<: are prelin1inary at bcst--driven by the 
c:onct:rtis noted in this discussion; there Is surely 111uch 1norc to be done. 

Research Challenges 

.A.t a minimum the initial building blocks for the international political econonYy of 
global change require attention to four specific problen1s. 
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First is the use of scientific evidence for bounding uncertainty. While '"''C recog
nize that an interdisciplinary prograrn rnusl be anchored in the sciences' cure
since definition of these problcn1s is derived fron1 1 or predicated on~ scientific 
evldenl:c···-undcrstanding the in)plication of anthropogenic sources requires the 
transfOrn1ation of scientific discourse of uncertainty into policy tcrrns, a task that 
requires direct interaction bctvveen scientists and socja) scientists. ·ro ackno\vlcdgc 
uncertainty is near-trivial~ to use lhc characlerlstic feature uf uncertainty (along 
various <liincn~ion'.i a11d tirnf: horizons) is the research challenge. Ilm.t.i uncertainties 
arc translated into factors in a policy deliberation i'l a rcsearehahlt' problen1. The 
national and international poJicy debates around responses to anthropogenic 
sourc('S of change is already calling for the bounding of confidence intervals aroun<l 
expectations of future outcomes, as these are transn1ittcd through natural mecha
nisms. Rt:cognizing that public decisions \vii! be n1adc long before the achievcn1crH 
of scif'.ntific consensus docs not eliminate, or even reduce, the necessity of incor
porating expectations aboutjitturr evidence into current policy debates. 

The second conc('rns the analysis of' concentration and residence tin1e. Scientific 
evidence (insight and cstirnates.) 1u1 concentration and residence tin1c ln the 
atn1osphcre !Or trace gases f'rao1c:; the range of horizons oveJ"\Vhich socialiy dcfini·d 
problcn1s emerge and retaln salience. Scientific cvldcncc on both concentrations 
and residence tin1c (and uncertainties regarding feedback) contributes to fran1ing 
definitions or attendant ""problems" and the ti1nc horizon fOr "solutions." The 
balance bcl\\TCH perturbations and an1clioration ts relevant on both sides of the 
social equation, problcni definition and so)uiion strategy. 

rrhc third problcrn i11volvcs an inquiry into t:ualltion and consensus fOrmation. 
PoJic:y responses-of any type and along any dimensions nationally and interna~ 
tionally-arc contingent on the !Orn1a1ion of compelling coalitions. The coalition 
f'ormation problcn1 is dcfin('d in t\\'U terms, the ('mpirical and the analytical~ and 
the challenge is to bring the insights of one to bear on the other. J)cfining vi;ho the 
relevant players are in each policy do1naln is a necessary requisite 10r bringing alter· 
native analytical techniques on bargaining and coalition forrnation to bear on st rate~ 
gics for behavioral n1odification. As indicated beJo'\v, understanding the institutional 
n1cchanisn1s or contexts in each policy rcaln1 is a targc part of lhe challenge. 

·rht'. fourth entails understanding the rraming of acljustnH".llt problems. Policy 
responses at all levels will imm<:diately confront the issue of adjustment: u:ho bears 
tht> burden of adjustment, u1hat \viii be the tradcoffs, what are the direct and indirect 
cconon1ic cosls, and zi)hen will they be borne, Identifying the range of costs and delin
eating alternative strategics for meeting costs is a necessary input into policy analy
sis. \Vithout a se11sc uf scale of scope iOr the costs of adjustrnents, the policy 
dt•bate5-lct alone responscS-\\'ill rcn1ain vacuous at best. 

'fhcsc four tasks address son1c clen1ental blocks for building intellectual founda
tions of a political econon1y of global change, cutting across levels or analysis as 'i:\TH 

a~ disciplinary bounds (that is, the sciences~ engineering and technology, and the 
social sciences). !\:loving from identification of conceptual issues and existing identi
fication of essential building blocks to a 1norc deta:Jled specification of an interdis~ 
cipHnary program on global change requires a major intellectual comn1itmenL This 
problcin can be addressed only by scholars who bring their disciplinary training to 
bear upon the task of artlculating interdisciplinary linkages; making "demands" 
upon their colleagues for 1ns1,ghts and informationt and seeking in turn to "supply" 
the processes of interdisciplinary c,onccplual development. 

In the last analysis, undf'rstanding the parameters of permissible behavior and 
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defining socially sanctioned policy responses \Viii come from within the social 
sciences. The policy formation process, identification of options and consensus 
formation, will be driven by the \Vay in which the policy debates are framed. 

International Policy Challenges 

From a policy perspective, it is clear that the double-edged quality--or mixed bless
ings-of technological development, interacting vvith population trends \Vorldwidc 
and patterns of resource use, has created problems of a global nature and global
ized problems that had earlier been more local or regional in character. These 
trends point to an incontrovertible direction: not only do \'V'C live on this one earth 
but increasingly in an interdependent world. Possibilities of global change induced 
by human action arc nc\v factors in the policy domain. l'here are major uncertain
ties about sources, processes) consequences, and viable modes of response. The 
greenhouse effect may well be one among several transformations on a global scale 
to V.'hieh we must adjust and devise modes of responses-scientific, technological, 
economic, and political. 

'fhe contemporary context is one in vvhich decision- and policy-making at the 
highest level are vulnerable to the added uncertainties and potential disequilibria 
of grovvth, power, competition, and conflict (Cf. Ravetz, 1986: 416; and Timmerman, 
1986: 435-440). To the extent that international institutions arc developed to 
manage these concurrent pressures, further degradations can be reduced, even 
averted. More challenging, and more difficult to manage, is the modification of the 
normal behavior of individuals and collectivities that in the normal course of events 
generate dy.ifunctional environmental effects, some of which may be essentially 
irreversible. 

The 1992 United Nations Conference on Environment and Development (CKCED) 

v.ras put forth as a major opportunity for bargaining and negotiation and sovereign 
and non-sovereign actors for modification of dysfunctional behavior. These 
challenges address the crucial disequilibria engendered by gro\vth, vvhile recogniz
ing the difficulties of complex management under conditions of immense uncer
tainty. Such ubiquitous uncertainties are compounded, in turn, to the extent that 
there remains considerable disagreement over relevant "facts" and "realities" of 
natural processes-including rates and directions of change and probable negative 
environmental outcomes-and the \vays in which specific social activities exacer
bate them. 

In the absence of any superordinate institution or other international authority, 
historically, decisions, policies, actions, and outco1ncs have been effected primar
ily through diplomatic negotiations and/or armed conflict. \'\Tith the rapid global
ization of transportation, trade, finance, and other international activities, 
increasing numbers of international regimes have been established, each centered 
on relevant assumptions, principles, norms, rules, and roles for the regulation of 
these and other specialized functions (Krasner, 1983). In the environmental area 
it is clear that short of institutionalized cooperation among nations, the oceans, 
polar regions, upper atmosphere, and other global commons may remain beyond 
the reach of effective regulation. The combination of specialized international 
regimes and appropriate United Nations' agencies should provide a basis for 
addressing the requirements of resilience and infuse major institutions (on all 
levels) with a resilience directed tovvard enhancing responsiveness to environmen
tal changes. 
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In recent years there has been a discernible trend to\.v·ard the managen1ent and 
regulation of e-nvJron1nental degradation (Choucri, Haas~ and North, f'orthcoming). 
Most notable is the convention for prevention of the export of hazardous material~ 
(March 1989} that represents a significant nc\V environmental protocol. So, tooi the 
~lontreal Protocolj l9H7, fOr regulation of chlorofluorocarbons (CFCs), which \Vas 
concluded as an international agreement for the rnanagement of global effluents, 
has important innovative provisions (Bt'nedick, 1989). 'fhis effort represents a ncv.· 
phase along the path or international institutional development (i'hatcher~ 1989; 
Haas, 1990).-i I\t the Conference on Environment and Development~ in 1992, the 
international comn1unity embarked on ne\V institutional steps in thf' direction of 
global environmental rnanagerncnt. 

As further discussjons evolve \vorld\vidc, cross-issue bargaining is likely to expand 
as a means of global ptJhcy formation, in both strategic and tactical terms. 
C~onsequently, the development of institutions of management, the purv]e\v of 
concerns and definition of issues is likely to becoine increasingly global rather than 
rnore narro\.vly lntcrnalionaL In the course of inter-state bargaining, rnoreover_, it 
is likely that the pursuit of global agreements (as on control of crcs for exarr1plc) 
will extend across n1odes of env:iron1nental dcgradalion (as \\'t::ll as jurisdictional 
boundaries) and, under pressures ror behavior tnodification, lead to a certain 
amount of ''trading ln concessions" among states In the system, tying ecological to 
other issues, and broadening the base of participating non-state actors (such as 
n1uhinationai corporations, non~governmental organizations, private interest 
groups, and scientific communities an1ong others). 

None of the lOrcgoing suggests that the more conventional pt'rspective-s of politi
cal econon1y are obsolete or that the traditional issues are no longer relevant. The 
rnessage is both n1ore compelling and considerably more cornprchcnsivc: it is that 
superimposed over and above the "old" issues are "nc\,«'' ones that challenge both 
the research arid the pollry agenda, nationally arid internationally. These "new" 
challenges pose added con1plexi1ies as the scientific and intellectual community st>eks 
to comprehend, predict, and manage the '\vorld that -;,ve have created and the natur~'ll 
environments that have been altered, even transformed~ by hun1an activities. 

Notes 
I. See \\'orld Resources InsliLute (1990) for a ranking of the top 5-0 states ,,vith the highest 

greenhouse ~a~ net en1issions. 
2. \Vhile the United Slates is currently the largest contributor of greenhouse gas buildup 

and its share of global emissions is one-fifth of tlie total and the current p.:r capita 
emission in developing countries is lo't\', projecting these trends indiscri1ninah:ly into the 
future v,:ould be highly rnisle;u__i:iug. 

3. In June 1990~ 93 nations adhered to the a,greerncnt to ban chc1uicals harn1ful to the ozone 
layer. 1~his aKrccmt>nt goes f'iir heynnd the original. Despite a marked rt'ductlon of differw 
ences of viC\\'S atnuug inchntrial and developing states teµ;ard1ng rc<:ngni1ion and app1·oac:h 
to r('solution of this global problc1n, significant problcn1s remain. 
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