States, Markets and Energy Use Patterns in China and India
Holl'y Sins

During the second half of the 20th century, states and private narket-
| ed forces energed as key players in the production and distribution of energy
critical to the economc growh of pivotal devel oping countries, including
China and India. In both countries, major responsibility for energy production
and distribution was initially shoul dered by states, with rapid

i ndustrialization as their overriding objective. The critical test of energy
systens? performance was sinple. They were to serve instrunental economc

purposes and to a nmuch | esser extent, political ones, since a share of scarce
aneniti es was channeled to rural areas, where nost people |lived.

A new criterion for assessing the systens' ' performance--efficiency--
becane increasingly conmpelling in the 1970s and 1980s, due to gl obal economc
devel opnents and donestic policy changes that w dened scope for market-1|ed
forces. During roughly the same period, a third criterion for assessing
energy systens--environnental responsiveness--arose from nounting
i nternational concern about the health of the planet. This paper discusses
the experience of China and India in devel opi ng energy systens since the 1950s

and compares their recent efforts to inprove efficiency and environmenta
responsi veness. The paper ?s argunent may be summarized as follows. The

political econony of Chinese and Indian energy policy evolved in broadly
simlar fashion fromthe 1950s until the 1970s. Thereafter, the two states
responded to pressures for energy systemefficiency and environnenta
responsiveness in different ways, reflecting their contrasting politica
systens. For example, China's authoritarian structure that conbi nes econonic
liberalization with political control has facilitated official efforts to

pursue market-led energy policies that have foundered in denocratic |ndia.



Yet India' s federal system highlights anbiguities in notions of environnental
responsi veness, and conflicts between national and | ocal perspectives in
particul ar.

Despite constraints inposed by political economy and politica
structures, there is considerable scope in both countries to devel op energy
systens that could be widely seen as environmental ly responsive, particularly
in rural areas, which often are poorly served by state-led instrunental or
mar ket -dri ven energy systenms. Exanples of such promising initiatives are
provided in the concl udi ng section.

It is inportant to enphasize the parallel factors that shaped the
initial design of Chinese and Indian energy policy systens. China and |India

are anong the few major countries whose primary source of energy is coal. The
?i gnobl e fuel ?2 bl amed for greenhouse gas production, acid rain and serious

air pollution and health hazards accounts for al nost 70 per cent of industria

energy use in China, and over half of primary energy sources used in India.
Coal use hel ps both countries retain clains to sone of the world?s nost

pol luted cities.

The priority of econom c devel opnent is underwitten by the striking gap
bet ween i ndustrialized and even rapidly-growi ng non-industrialized countries
in ternms of energy access, and by popul ation pressure. Al though the range of
hi gh and | ow tenperatures is broadly simlar in China and the United States,

t he average person in China uses only 3 per cent of the energy used by the

average Anerican.® An estimated 100 million Chinese live without electricity.
India's population is three times that of the United States, but the forner ?s

energy use is little nore than a tenth of the U S. A 's comrercial energy
consunption.* Popul ation pressure upon shrinking resource bases makes

devel opnent all the nore urgent. By 2025, China and India nmay represent 3.75
5

per cent of the projected global population of 8 billion

Variations in the inpact of dissimlar political systenms upon energy

policy are highlighted by the ?doubl e-edged? perspective of Peter Evans, et



al ., that brings both donmestic and international reference points and
constituencies into focus.® The need to do so becomes particularly inportant
begi nning in the 1970s, wi th w dening gl obal econom c integration and nounting
gl obal environnental concerns. Both trends influenced the roles of states,

mar ket forces and international agencies in econom c devel opnent and energy
production. The ensuing di scussion explains why states took a leading role in

energy policy in China and India. First it is essential to clarify criteria

of energy policy systens? perfornance.

Criteria of Perfornance

Cont enporary Chi nese, Indian and al so Brazilian energy systems evol ved
frombroadly simlar centralized, state-led production
and distribution nechanisns that were primarily
designed to be instrumental to economc growh via
rapid industrialization. Since strategies to achieve
that goal in low income countries with vast and
di spersed rural populations and limted infrastructure
were not entirely clear, policy-nmakers were concerned
nmore with the goal of devel opment than with specific
means to achieve it.’ Efficiency, denoting "ability
to produce the desired effect with a m ni mum of

"% was not a useful or even

effort, expense or waste,
applicable test in the 1950s and 1960s. At md
century, risks and costs of investment in the rura
areas that predom nated in nmost | owincome countries
were high and potential returns a distant mrage.
The efficiency of energy production and distribution can be judged only
when standards of desirability and pl ausible rel ati onshi ps between causes and

effects are clear and widely recogni zed. Specific problens and pressures that

directed state | eaders' attention to efficiency in energy production and



distribution are noted in the ensuing section. Yet the pursuit of efficiency
proved difficult in countries with el aborate state structures and real or
potential political concerns.

The third criterion, environnental responsiveness, is potentially
controversial, particularly when both standards of desirability, or goals, and
strategies to pursue them are anbi guous or contested. Nuclear power offers a
good exanpl e. People who broadly agree on the need for environnenta
responsi veness may di sagree whet her nucl ear power's advantages relative to
fossil fuels offset its intractable managenent risks and waste di sposa
probl ens. Instead of proposing a narrow definition of 'environnenta
responsi veness' based upon an exclusive list of such prom sing renewabl e
energy sources as solar energy, wi nd power, bionmass and small hydropower
projects, the definition of 'environnental responsiveness' wll be left broad,
in order to focus nore on policy change.

One of the nost inportant obstacles to environnmental responsiveness is

persi stent global reliance on coal, earth?s npbst abundant fuel. Coa
generates about 35 per cent of the world?s electricity, and the figure may
rise to nearly 40 per cent by 2010. |If coal renmains the ?fuel of choice for

electricity generation in the foreseeable future, ?° new ' clean coa

technol ogies' that limt environmental em ssions deserve serious consideration
as possi bl e means to advance environmental responsiveness, even if |longer-term
strategi es enphasi ze alternatives to coal

In the short term other practices or technologi es also are available to
make energy use nore efficient and/or environnentally responsive. They
i ncl ude conservation, sonetinmes called 'denmand side managenent,' and
cogener ati on, which involves the sinultaneous production of electrical or
nmechani cal power and thermal energy froma single fuel source.

In sum environnental responsiveness may accomodate a range of possible

strategi es whose absolute nmerit may be debated. The range of alternatives



al l ows space for new technol ogies to becone avail abl e and cl earer standards to
crystallize. In the meantinme, even when there is broad agreenent on
obj ectives and standards of environnental responsiveness, there may be
tradeof fs between efficiency and environnental responsiveness and al so
of ficial instrumental goals.

For exanple, sone might decry rising energy intensity in rural areas of
I ndi a and China, as subsidized commercial fuels such as kerosene and coa

encourage a shift fromtraditional bionass. *°

Yet the resulting losses in
energy efficiency may be offset by gains in environmental responsiveness,
since the use of comercial fuels obviates the need to collect biomass and

t hereby aggravate deforestation. Provision of subsidized fuels may al so serve
official instrumental goals related to the equitable distribution of critica

resour ces. !

In short, prospects for inproving efficiency may be limted by
ot her inportant considerations. Yet the ensuing discussion of state-I|ed
i nstrumental energy systems suggests that there is broad scope for inproving

efficiency, in order to use energy with less pollution and waste

STATE- LED | NSTRUVENTAL ENERGY SYSTENS

The state-led energy production and distribution systens that enmerged in
China and India md-way in the 20th century bore the hall marks of prevailing
devel opment theory. Theorists assigned states and their public sectors the
| eading role in econonmic growth, which involved rapid industrialization and
i mport substitution through the centrally-planned devel opnent of heavy
i ndustry in particular. 1In India, the private sector was too limted in size
and scope to orchestrate energy production and distribution on a | arge scale.
The Peopl e's Republic of China established by Mao Zedong in 1949 envi saged no
role for private participation in such a critical sector

The priority task of industrialization oriented all three nations' power
systens toward | arge-scal e energy production through nassive dans, power

plants and oil refineries. Coal and oil, the fossil fuels that sparked 18th



century Britain's industrial revolution, were widely seen as 'nodern' energy
sources, and critical ingredients for advanced | arge-scale production. China
and India were well-endowed in ternms of fossil fuel resources and they clai ned
some of the world' s nmost vibrant and majestic rivers. As a result, giant
hydroel ectric power plants offered another inportant energy option. Mjor dam
projects appeal ed to | eaders in many devel opi ng countries because they
represented synbolic giant steps toward 'nodernization.' Indian Prime M nister
Jawahar | al Nehru captured such sentinments by alluding to major dans as the
templ es of modern India. The grandest hydroel ectric project was conceived for
China. For the Chinese political |eadership, the Three Gorges Dam over the
Yangt ze River represented not only the source of 18,200 negawatts of
electricity, equivalent to energy produced by about 50 million tons of coa
each year, but also a synmbol of national pride and achi evenent.

If state | eaders' anbitions for drastic change were sonetines heroic,

their reach into the hinterlands generally was nore attenuated. The
countrysi de was often overl ooked in urban-based | eaders? race for devel oprent,

whose benefits and opportunities were widely expected to trickle down to
wi deni ng constituencies over time. Meanwhile, rural people overwhel m ngly
depended upon traditional bionmass fuels, which were not traded in marketpl aces

but gathered fromfields and forests. *?

Esti mates of biomass use vary widely,
reflecting difficulties of neasuring trends beyond the market economny.

The inmportance of political factors--specifically, rural constituencies
and official adherence to equity in China and India--served to extend both
conmerci al energy and new industries and to rural areas, particularly since
the 1960s, when agricul tural devel opment drew increasing official attention
Economists might criticize 'inefficient' uses of resources, ** but possible
conpensati ng advant ages deserve note. In China and India, rural investnent
served to slow the pace of urban migration, thereby mitigating pressures of

rapi d urbani zation. Brazil's rapid but regionally specific industrialization

and rel ative concentration of energy resources in early years of its



devel opnent reflects state | eaders' nmore narrowy focused priorities and
constituenci es.
On bal ance, Chinese and I ndian state | eaders' achi evenents nerit

recognition. Chinese |eaders could take pride in mastering the design
nmanuf acture and operation of what becanme the world?s third | argest power

system after that of the USA and Japan. 1In 1950, total annual electricity
generation was only 4.6 terawatt-hours (Twh); by 1994, the figure had
increased to 928 TWh. ™ During the Ninth Five Year Plan (1996-2000),
officials hoped to increase annual electricity capacity by about 20 gigawatts

per year, equivalent to adding a nmajor electric power station every two to
three weeks. ' |ndia?s power sector increased from production |evels of 2300

megawatts (MAN in 1950 to 69618 MV by 1992. O ficials said the country needed

to add up to 8,000 megawatts of new capacity each year until 2013. '

Organi zati on and Managenent

M d-century perspectives on the efficiency of centrally-planned and
orchestrated devel opnent significantly affected the organi zati on of production
and distribution of energy resources. 1In China, provincial and other sub-
national electricity providers in the country's 23 provinces and five
aut ononmous regions were restrained by a nationally-directed system Unti
1985, the Mnistry of Water Resources and El ectrical Power was the main
of ficial agency overseeing funding and managenment of power enterprises. |Its
annual investnment and power supply plans were prepared under guidelines of the
State Planning Comrmittee's Five-Year Plans. '

Central direction was harder to maintain under India' s denocratic
federal political system which gave control of energy to constituent states.
In general, India's 25 states and seven union territories are covered by a
system of vertically-integrated utilities that spans the administrative unit.

Yet states vary substantially in size and popul ation, and their |eaders goals

and strategies with respect to energy refl ected divergent interests and | ocal



soci o- econom ¢ power configurations. State government officials have
consi derabl e i nfl uence over the activities and finances of state electricity
boards (SEBs). Oficial reluctance to yield control over SEBs is reflected in
t he absence of provisions for effective regulation of the SEBs, by either
central government or independent authorities.

Both the centralized and decentralized energy production and
di stribution systenms had many shortcomi ngs, including faulty distribution
i nefficiency, and heavily polluting carbon-intensity. Faulty distribution
covers both sufficiency and reliability of supplies. 1In short, neither

country has a power service that provides energy to all who might require it,

and the distribution of existing supplies is unreliable.

Faulty Distribution

Even a casual visitor to Beijing or New Del hi woul d quickly experience a
maj or shortcom ng of state-led power systens. Power outages or blackouts,
euphem stically called "l oad-shedding” in India, are a feature of daily or
weekly life. Long-tine residents of both capitals may attest to a
deterioration in power supplies. |In the 1960s and early 1970s, |ndia produced
nore electric power than it could use, but faced growi ng shortages in the
1990s. During peak hours in 1997, officials reported shortages of 20 per
cent .

China al so faced increasing and wi deni ng power shortages and gaps
bet ween supply and demand, even in such favored areas as Shanxi province,
whi ch has abundant energy resources. National average peak hour power
shortages ranged around 20 per cent. Losses in terns of econom c output were
hi gh, and certain to increase, despite official efforts to dramatically expand
supplies. ®

In part, the overall unreliability of energy supplies reflects such

generic probl ens of underdevel opnent as inadequate infrastructure,



particularly transportation networks. China's coal production is centered in
nort hern and northwestern China, whereas its boom ng industry is mainly in the
sout heastern region. The difficulties of transporting supplies fromthe
world's richest coal region to southeastern factories are ironically
underscored by China's recent decision to inport coal supplies from
Australia.? Production and transportation costs have al so sobered potenti al
private investors' enthusiasmregarding large oil reserves in China's

| andl ocked Xi njiang region.

Agi ng energy production facilities also inpede reliability of
distribution. About 40 per cent of India s power plants are nore than 15
years old, and thus prone to repeated breakdowns. As in China, officials
sometimes favored investrment in new plants instead of allocating adequate
resources to plant renovation that could extend plant |ife and perhaps produce
energy at far |ower costs than anounts needed to build new plants. #

Apart fromtechnical problens related to transm ssion and distribution
al ong power grid networks that are ill-equipped to adjust supplies and demand
across regional jurisdictions, unreliable power distributionin Indias
constituent states also reflects extensive electricity theft. |In many rura
areas and surrounding towns, a power line is an inviting challenge for
entrepreneurs who hijack power resources to the detrinent of the financially-

strapped SEBs.

I nef ficiency

The efficiency of energy use may be assessed by financial profits or losses to
providers, and by energy intensity. Neither neasure is entirely satisfactory,
but they indicate patterns of production and use that need attention. Wth
respect to financial neasures, it bears repeating that Indian and Chi nese
energy systenms were not designed to mnimze costs and maxi m ze out puts
measurabl e by profits. Dismaying statistics on financial |osses of state-led

power systens, which are available for India, should be regarded in that
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light.

India's SEBs are widely seen as the inefficient Achilles heel of its
state-led energy production and distribution system The SEBS spiraling
annual | osses rose to about $1.7 nillion by 1995. #® Such henorrhages clearly
deterred further investnent in the power sector and al so effective maintenance
of existing facilities.

Pricing policy for power is perhaps the major factor in SEB | osses.
Oficial policy has often set electricity tariffs at extrenely lowrates to
subsi di ze use by agriculture, as well as donestic users. Attenpts to reduce
such subsi di es have been countered by state politicians, who can readily
nmobi | i ze support fromagriculturists. Poor managenent is reflected in
deficient nmetering practices, bill collection and absence of neasures to deter
power theft.?

China performs poorly in relation to a second neasure of the efficiency
of energy use, energy intensity, denoting energy consunption per U S. dollar
of &ross Donestic Product (GP). China's energy intensity is 18 tinmes that of
Japan, whose energy intensity is |lowest anong industrialized countries, while

India's is four times that of Japan. ?°

Economi sts might offer severa

expl anations, including obsolete facilities and processes, poor energy

managenent and |ingering | ow energy prices that discourage efforts to inprove

energy efficiency.® It is inportant to note that a devel oping country nay

use nore energy per unit of output precisely because it is devel oping, rather

than using | arger proportions of energy to support such economcally

nonproductive activities as watching tel evision and driving autonobiles. %
Defici encies of state-run energy systens becane nore conpelling with

econom ¢ grow h and popul ati on pressure, since both trends increase demand.

A obal economc, political and technol ogi cal changes also yielded new criteria

of performance, along with new opportunities and constraints.

PRESSURES FOR EFFI Cl ENCY AND MARKET- LED ENERGY SYSTEMS
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Fossi | -fuel based energy policy systens throughout the world faced a
maj or inpetus for change in 1973 and 1979, when international oil prices
unexpect edly skyrocketed. Producer nations thereby chall enged conpl acency
regardi ng devel opnent goals and strategies in countries that inported oil.
Oficial responses in oil-inmporting countries reflected actual or perceived
vulnerability to external threats to fossil fuel supplies. China s fossi
fuel reserves made it relatively invulnerable to international oil prices
increases in the 1970s. India s nore limted oil resources led officials to
try to reduce oil inports and rely nmore upon indi genous fuel sources. The
nmost conveni ent alternatives, coal and steam engi nes, saved forei gn exchange
but did little to inprove either energy efficiency or environnental
responsi veness. 2 Like their counterparts in nmany other oil-inporting
countries, Indian officials considered alternative fuels based on renewabl e
sources. Brazil is one of the few countries where renewabl e energy prograns
drew strong official support in the 1970s, l|largely because its | eaders had
| ong been aware of limtations on indigenous fossil fuel resources and thereby
supported experinentati on with bi omass-based fuel s such as et hanol or ethyl
al cohol, which is produced by the fernmentation and distillation of sugar
derived from nol asses and fromagricultural residues. ® Ethanol can be used
in vehicles as a premiumliquid fuel to suppl ement petrol eum based fuels.

In China and India, domestic and international econom c devel oprnents
provi ded stronger inpetus for national energy policy change than did the oi
price shocks of the 1970s. Variations in the timng and nature of economc
change helps to explain dissimlar inmpacts on national energy policies, which
al so reflected contrasting political structures in the two countries.

China's major steps toward a narket-led econony occurred al nost a decade
earlier than those of its Indian neighbor, and they reflected deliberate
pol i cy measures designed to accel erate economic growth and thereby achieve
state | eaders' goals of technol ogi cal nodernization. The refornms initiated in

1978 by the late Vice Prem er Deng Xi aopi ng decentralized econom ¢
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adm ni stration; all owed scope for market forces and opened China to the

i nternational econony. Because Chinese | eaders were isolated both from
maj or industrial powers in the international arena and from donmestic opinion
econom ¢ and political change was controlled to a degree unimagi nable in
denocratic I ndia.

In India, |inks between domestic and international politics and
econom cs were as exposed and potentially hazardous as a wayward surgi ng power
line. In large part, econonic reforns were enacted in 1990-91 in response to
external crisis, specifically in foreign exchange reserves, which followed a
steep rise in world oil prices acconpanying war in Kuwait. Subsequent
external pressure for econom c policy change made state | eaders vulnerable to
criticismfromattentive donmestic constituenci es who m ght contend that

mar ket -1 ed growt h and hei ghtened foreign i nvestnent threatened inportant
val ues of equity and self-reliance. The ?doubl e- edged? perspective that

pl aces state | eaders upon both a gl obal and domestic stage captures influences

of authoritarian and denocratic systenms on energy policy reforns.

Political Systems and Energy Policy Change
In the 1980s and early 1990s, both Chinese and Indian | eaders
dramatically reversed energy policies that excluded private sector

participation, and expressed support for efficiency as a new criteria of
energy systemperformance. At first sight, state | eaders? approach to

potential private investors, particularly foreign investors, seenmed parallel
Both countries solicited external foreign investnent for energy needs nade
nore urgent by gl obal economi c integration and increasing conpetitiveness.
The latter trend was buoyed by nounting interest in industrialized countries
about narket potential in the world' s nost popul ous nations. 3 It net
dissimlar conditions in the two types of political systens.

Chi nese officials' control vis-a-vis both external and donestic

constituencies was reflected on several counts. First, the formal domain of
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China's interaction with international agencies is relatively small and
restricted in scope. Second, state officials sought to maintain clear
priorities for investnent, and exercised considerable control over economc
actors' activities. As the Mnister of Power |Industry comented, "Since power
supply is of great inportance to the national econony, foreign investnment in

it will proceed under the State's macro-control." *

Particularly in early
years of China's opening to the West, foreign investnent was limted to
Speci al Economic Zones on China's eastern seaboard, where its effects could be
monitored. Third, in sharp contrast to India, negotiations between Chinese
officials and international econonmic interests could be held behind cl osed
doors. Terns of discussion did not beconme public issues, let alone politica
i ssues.

In India, questions raised in parliament and in the nation's free press
thwarted efforts by state officials to keep negotiations with foreign
i nvestors within quiet halls of government. Central |eaders' attenpts to
attract foreign investment with 'fast-track' approvals backfired as various
projects, nost notably a power station proposed by the U. S. -based
mul ti nati onal Enron Devel opnent Corporation, were subsequently caught in
donestic political mael stroms and wi despread criticismby India' s attentive
public.

Experi ence on the donmestic front further illustrates a donestic
political systems ability to conplicate the quest for efficiency through
mar ket -dri ven policy change. Prices and private ownership are |inchpins of
mar ket - based activity, but in a denocratic political system both nmay becone
public and political issues rather than policy issues addressed in cloistered
del i berations by officials and policy experts.

In India, as in the United States, energy prices are inherently
political issues; thus proposed price increases justified as neans to
efficiency or environmental responsiveness are fair game for contending

politicians. |Indian voters' opposition may be expressed nore dramatically
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than in the United States, since representatives of the forner's vast
agricul tural constituency have nobilized in violent protest of market-1led
energy prices.® Subsidies to electricity used in agriculture reflected not
only the 65 per cent of the population in various state politicians
constituencies but also an overriding national priority, since agriculture
constitutes 34 per cent of India's GDP. *°

China's subsidized electricity prices were not substantially changed for
30 years, until central officials undertook price reforns to pronote cost-
ef fectiveness and energy conservation. Oficial resolve to wield a key
i nstrument of market-led econom c reformapparently was not tenpered by the
political obstacles that daunted their Indian colleagues. *®

Simlarly, adm nistrative reform seenmed unconplicated in China but
fraught with political difficulties in India. China' s once-mghty Mnistry of
Wat er Resources and El ectrical Power (MAREP) was superseded by new,
stream i ned organi zations including 30 provincial power conpanies and siXx
power groups from 21 of the 30 provincial power conpanies. As parastatals
only partly owned by government, they were encouraged to foll ow a popul ar
trend to "junp into the sea,' a colloquialismsuggesting entry into the
mar ket pl ace. ¥

By contrast, India' s SEBs seemed unready to either junp or be pushed
into the sea. External pressure fromBretton Wods agencies to dismantle them

angered nenbers of India's sizeable attentive public. ®

Many observers
expressed skepticismabout the Wrld Bank's reformefforts undertaken in
Oissa, one of India s poorest states. |Its governnent opted in 1993 to raise
electricity tariffs, elimnate its financially-troubled SEB and establish an
i ndependent regul atory authority.

VWile few menbers of India' s attentive public m ght challenge
econom sts' argunments that investnments in dispersed rural conmunities was

inefficient, and subsidized energy distribution in the countrysi de egregi ously

so, even fewer Indian political |eaders would willingly shoul der repercussions
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of rising energy prices and limtations on energy distribution, particularly
i f changes could be linked to external pressure that challenged Indian
sovereignty and to financial interests of external utility conpany

sharehol ders. Domestic political fallout thus reflected back upon nationa

| eaders as they faced external economic and political actors.

PRESSURES FOR ENVI RONMVENTAL RESPONSI VENESS

The transboundary environnental problens that gal vanized concern in the
1970s about the earth?s viability are well-known and need not be discussed
here. Patterns discussed in the previous section are also visible in the tw
political systens? response to global pressure to pursue environnenta
sustainability, particularly by Iimting carbon di oxi de em ssions that
threaten to aggravate global clinmate change

In India?s denocratic system political |eaders cannot easily address
external audi ences without drawing attention from donestic constituencies.

The latter are particularly prone to nonitor policy-nakers? statenents

closely, to watch for signs of capitulation to industrialized countries?

pressure that may chall enge I ndian sovereignty or devel opnental goals. Such
concerns intensified during international discussions on neasures to avert

gl obal climte change, particul arly because nmany | ndi ans, including voca

envi ronnment al non-government al organi zations, argued that the United States
showed no signs of accepting responsibility for its disproportionate share of
greenhouse gases, but its political |eadership instead sought to shift
attention to such rapidly-growi ng | owincome countries as China and Indi a.
VWil e Chinese | eaders might express simlar concerns in internationa

negoti ations, the inportant point to note here is that they do not have to

simul taneously face criticismfromdonestic constituencies.
Chi nese | eaders? relative autonony from donestic constituencies is even

nore dramatically apparent with respect to their recent initiatives to
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construct |arge-scale hydroelectric projects. The Chinese | eadership?s

determ nation to pursue the Three CGorges Dam project notw thstandi ng donestic
and international msgivings stands in sharp contrast to the limts on power

in a denocratic political system
In India, local agitations have chall enged national |eaders? judgenents

that | arge-scal e hydropower projects are environnmentally responsive. Centra
authorities may contend that dans are considerably nmore environmental |y

responsi ve than coal - based power projects, but local activists and their
supporters anong I ndi a?s wi del y-di spersed environnmental advocates highlight

the inmportance of |ocal perspectives in ways that are not possible in China.
The debat e underscores the subjective di nension of environnmenta

responsi veness, and the prospects for competing values that restrain

unilateral action in the world?s | argest denobcracy.

Mar ket -1 ed Envi ronnmental Responsi veness

Asi a provides one of the world' s nost dynam c markets for energy sources
that clai menvironnmental benefits, including clean coal technol ogies, snal
hydr opower industries and wind and solar power. In both China and India, the
1990s marked increasi ng use of government incentives to attract industries
that could mtigate rising air pollution in both rural and urban areas, and
al so provi de power and enpl oynent opportunities. The bal ance of private
i ndustry's attention remains heavily in favor of fossil fuel industries,
however, for they serve instrunental purposes of industrial devel opnent.

Limting factors for renewabl e industries such as solar and w nd power
i nclude a lack of public information about renewabl e energy, but perhaps nore
i mportantly, the heterogeneity of the renewabl es sector due to their
dissimlar levels of maturity and organization. As a result, it is difficult
in many settings to enter markets domi nated by fossil fuel industries, which

often benefit from government subsidies and research support. The
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institutional separation between 'conventional' and 'non-conventional' energy
sources in India reflects difficulties in inducing SEBs to nove away from
fossil fuels as their najor power source. The Departnment of Non-conventiona
Energy Sources was converted into a mnistry in 1992. Its el evated status

hel ped to direct attention to India' s untapped wealth of renewabl e resources,
but isolation fromagencies responsible for 'conventional' fossil fuel energy
represented a potential limting factor, as experience in industrial countries
sugggest s.

It is inmportant to enphasize that there is neverthel ess vast scope for
use of renewabl e energy, including solar and wi nd power, particularly in rura
areas of China and India that have traditionally been served poorly by
i nstrumental systens geared to industrial devel opment, and that may
i ncreasingly be short-circuited by private energy systens that prom se
efficiency based on profitability. Examples of such local initiatives will be
provided in the next version of this paper, to illustrate the potential for
| ocall y-based initiatives for environnmental responsiveness that strengthen
| ocal communities and enhance their capacity to bring new skills and
perspectives to regional and national arenas. This emerging arena exists in
both political systens, and it allows for participation by |ocal nmen and
worren, regional and state political |eaders, private economc interests and

i nternational agencies including the United Nations.

Role of the United Nations in the 21st Century

The United Nations nmay play a pivotal role in facilitating
envi ronment al responsiveness in the com ng century by providing information
and technical support. It can develop technical capacity in both fledgling
envi ronment al agencies and in | ocal communities, in denonstration or pilot
projects centered on particul ar energy technol ogies. Aso, it can pronote
i nformati on exchange anong users and potential users, and hel p governnents

determ ne incentives and support for particul ar renewabl e energy industries.
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Per haps one of the nost critical emerging needs in the wake of energy
de-regul ation and privatization is assistance in devel opi ng mechani sns for
accountability, that woul d make energy producers and distributors answerable
to peopl e beyond thenselves. Efficiency or profitability is a narrow concern
not an absolute value. In industrialized countries, pricing policy has
sparked controversy, parrticulary when private utilities favor |arge custoners
and di scourage conservation. Tendencies to prefer fossil fuels over
alternative energy sources has also highlighted a need for independent
nmonitoring by representatives of different interests, including environnmenta
protection. Last but not least, there is a need for involvenent in nonitoring
of hazardous power projects, such as nucl ear power plants, by people who live
in their shadow and unwittingly till their wastes. This may well becone a
maj or i ssue as nuclear power plants claimenvironmental responsiveness vis-a-

vis fossil-fuel based energy sources.

Summar y
At md century, states sought to develop energy for instrunenta
pur poses, but by the 1970s, their devel opnent objectives remai ned distant
goals. As past strategies for achieving devel opnent were called into question
by uncertain energy supplies such as oil and by technol ogi es increasingly
recogni zed as wasteful and environmentally unsound, two new criteria of energy
system perfornmance emerged, efficiency and environmental responsiveness.
Private interests have strong incentives to nmonitor profitability, which
is one aspect of efficiency. States have incentives to nmeasure the overal
efficiency of energy use and effectiveness of its distribution. Environnenta
responsi veness is a shared concern of states, market-led forces and the
citizens who use energy in their daily lives. Because of its extensive

experience with environnental technol ogy and infornmal education about its use



and effects, the United Nations can and probably will be a catalyst in
crystallizing both goals and standards for environnental responsiveness in the

21st century.
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