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Glabal Greenhouse Gas Emissions: Fixing Respoasibility

(zeptesh Bhardwaj & Rampensad Sengipta

i Introduetion

Greenhonse pases (GEGs) inelude gases like carbon dicxide (COy), methane (1), nimagen oxides
(NOY chlotofluarocarhons (CFCs) and hydrocackons. and almost every sector of an econcmy directly or
mdivectly contribuete to heir amissions. Every comntry would thus have a sivace i the anthecpazenic emissions,
wihnich are supposed ta be responsible for climare ehange to a freater or lesser extet. Climate ¢han e resulting
from excessive greenhouse gas emissions is 2 global problem. Giabal rature of fhe problem calls for a slobel
cespamnse. [ndividual nations are too smadl o bave any wotlaters] impact o the problen, and their incentives
for doing so are also inadeguete piven the global nature of 1he public good, Any aiempt to ke 2 collective
action brings one to the question of deciting the responsibilite of individual nations, There sce three-fold
issues involved in s énnmxt:

(&) At what level the emissions and concemration of the GHGs should be stabilised. and in whar

time framework.

£ Hoow the total global abaterment {r‘F: GHGs shonld be ailossted among the individusl connrries.

fe) How the cost of abatement showld be financed and shaved by the different ecottotmies.

The answer 1o the issue {a) i (o be obtaired from the madels of chimatology alons with the gluhal.
models of aprimal growth invelving emissions aod their adverse feedback affect thrangh climate changs on
economic eromth. The ideal answer 1o the issue (B) shanld Be fuided by the distribetion of t;-pp-:ununities of
efficient or cost effective abatement across the different countries, The diswibution oF sbatement OppoTInities
acoprding 1o the marginal cost of abatement s quite different from the distribution of the eryissions m‘; GiHGs
across the ditferent cauntrics. Although de developing economies cause lower level of absalute cImissicn. they
ofien have lower marpinal cost and sbundance of physical npporninitics of abatement of these 2ases becauwse

of the prevalence of antroded technalosies and eapital BfULpIMEn,



Howewer, vk the developing cauntrics may have apportunitics of ahslcmcnt..thejﬂ mdy ngy have the
ability o pay for ehe cost of abatement, becsuse of e low levels of developrment and lack of fnancial
tesources, 10 view of the divergence hetween the distribution of opparturities of ahatement and ablity to pay
for its costs, global rwansfer of resoustes acrass caunties theough seme slobal environmencal find facilin:
bocomes an imperacive. The existing approach of the Framewnrk Convention on Climate Change (FCCCT of
srandfathecing as implicia in the policy of bringing down cimission leveis by each countey ta the level of jis
emazsions in g partizular year like 1990 as stipolaed. would alen require resanree fransfer, but possibly of
redatively lower order 1han what plohal cost optimisation would warrant.

What can b2 basis of centribution of the nations to any Fund facility or for financing the shatement in
the developing countries?  This can he 5 combination of sbility to pay and the share in the global emissions
{see Smith et al 1993). the ianer being warranted by the pollater pays principle. Sinee Righer level of absolute
fow of emigsions (o7 cemulative emissions) would correspond to kigher level of manmade capital swek and
incame, the sharing of the cost of global abatement as per the share in the global emissions wondd combine
bath the considerations as mentioned abowve,

2. Fixing responsibility

Heww should the share of glabal GHG emissions for which a countey i responsible, be determined?
The convendional aporoach has been o make the actual emission of GHGS ocourring at e spurces vitivie the
genpraphical houndan of & country as the basis. However 4 country may continue to enjoy the benefifs of the
same consumption by changing the trade ard production pariern ie., importing GHG imensive products and
reducing their production and thereby at the same time reducing the burden of cost shating, Any such
reduction of emissions by one country by reducing production and raising imports of the GHG emission
intensive products drem another country would ameount to cxporting the same pollution to the couRtry
exporting the GHG intensive produsts. Since inter country flow of emissions does not amownt o plabal
abatement, the strategy of nse of toade by an individual country for abatement dows not 25 swech conirbute o
the zlobal abatemen:. Besides, aay development of trade also encourapes movement of unclean indesiries

tneludiag the GHG inrensive ancs from e developad countries 1o the developing ones.



In view of the income elasticity of demand for SRV manta] sen'i::es;-lh:‘i diffecential income citect
of guing from trade in the differcot counteizs in terms of verying level of smingency of cryironmentai
rezulation resubts in the inter country dificrences in the relative costs of production sed such specialisarion tn
production and trade, Since the cmission intensicy of the same prodoct is likely to be higher in develofing
counteies than developed ones due 1o lack of aceess to maodem technolopies by the former the moventent of
podluting industries {including the relatively GHG intensive aes} from the developed to the developinp
countries would act as a foree apainst the very objective of global abarement of GHGs, In the eontext of
abawment fargees fived as per followin & whatever principle. trade is Bkcly to induce such slobal relacation of
mdusteies that dhe cconamically powerful muﬁlric:s are ahle to manage with mitimoem adjustment in theic
Sohsumption pattern,

The strict application of fhe principle of palluter pays thus requires the ascertaiming of cesponsibility of
plobul emissions that can be im.putex:l ra the consbmption patiarn of a COMNLry .and not the actual emission
arizing from within the countne. This cstimate of impuiation would therefore be the tarat emission of GHGs
QCCLTING Within the seagraphical boundardes of fhe camntty plus the cmission arsing in the rest of the worid
for prodecing the impatte of the concerned cou miny bess the emissions arising within the country for produecing
its exports. However it is not Just the direce emissions, but ihe toral dircet and indircet emissions including the
shares arising from the praduction of intermediars imputs required to support the final demand which needs to
be consideced for abiaining the true estimates for fixing the responsibility of individuai conntries, Wi therefare
present ez both the methodolopy and results of cstimarion of such emissions, which iz impurable 19 the
consumption pattern of & country, The methodalogy would essentially require estimation of the GHG
emissions that would liave been invelved for neeting siven consuinption demand of 2 cotthicy in the absence
of trade. The cxcess af this estimate over the actuat anc i the: presence of trade would yield the estimate of the
ameint of the GHG leakage from the country. It may bo nowed lere that as all the capital moods have to be
indizenously produced in the abscrce of trade, the invesmmient demand of a country for & vear in an autackic
regime would be diffetent from its histormcally obzerved investment. It. would therefore alse jevalve

endogenisation of invesment by refating it with zeowth of consumption which would be exggenclsly ziven,



g0 that the share of the emissions for the differential patien of investnend o an awterkic regimc viz-i-vis the
actual one be dely taken nto aceoum i Lhe celoulation of the GHG leakage.

We nse an offiling investment maded of determining ecremental capited outpu tatio and capital formacion
1 SuppaT some piven prowth of consumption. We alse vse an input-outpat framework of analysis for working
aut the precize itplication of o given me seres of consumption stream with sectoral break-up in torms of
pattern of seciocal proes ontput and SHG smissions. We llustrate the methed by o caze stody of [ndia and
provide estimates of leakapge of two GHG pases — COx and CHy — for 1991-92 and 19%6-97 as imi:LLtcn:i by the
growall of india’s consumplion patterm sincs mid-eishiies, YWe ghall also discuss m conclusion the policy
implications ol these resules obeained far India,
kS Methoslology

Ll us consider Two scenarfos, onc i which a country is trading with rest of the world, and the ather 3

Wypoilietical situgtion of amarky with ke same consompiion levels az absarved 1 e case when the courtey is
trading. We have 1o estimate total emission For the sevond scepario whils it is .Ei‘-"f.‘l'l tar the first as observed
data, 50 that the difference betwesn the Two can yield an estimate of leakage, For the siwation of autatky we

need 1o endogenise investment by relating it with the prowth of consemption owver time and then estimate

invesimenl requiced in abssnce of frade (%) w meet the observed consumption of C . To abtain #* rhe
incremental capital cutput catio (TCOR} 15 an unpartant data requirement.

The common procedure to estintate [COR is to ake tihe ratic of change in capital steck to change in
output, This methad may nar give an eztmaee of the sappropoate sestation tag 1o case he lag distributoon
structluré is nar taken, the value of estimated 1COR - will be generally highes than asteal. The followiag
specification of & madel wsed by piamning commission tin india and explaingd i detail in the sixth plan
Ieélmiq::.l nate ke estimare [COR, takes the lageed distribution sirocture into accouwnt::

Assumplioas of the mode] are:

«  lpvesiment (o onkput 2ostation las ie assumed io be L {to ba estinaled}.

a  Total investmeni in any year i3 compesed of investments in ongaing propects iniriated in the yvears ranging

fromn =1 to =LAt year, and néw Invesiments started fhiz wear.



*  Tawl investment made i any project is distributed equally over its gestation pariod.

*  Cweput inany period t will be the vegult of all investiiants made i profects, which arc Row complete.

The above model gives;

Hty= ﬁ[f Yo+ L)1 3%] ' %

B in the above equation will give an estimate of the ICOR. Ahave equation can be cconometrically estimaretl

by assuming differeot values of mestation Jag L.
Using the estimated vaive of ICOR {Er Yamnd pestacion lag | E} v havg:

e+ £) - Yoy = FL7E iy (2

Again the national inceme identity for 2 closed ceonomy aives us:

F=0O4+7 . i‘3)
ot

i = + Iy {4
and

¥ir +,'E,i =1::r:+E,J # it + L) 3

Using the equations (2}, (4] and {5} we have

N L] n
I L - I = LA I - (i + L - Cnf fti)
The abowve cquation gives the relation between investment growih and crusinption growth, it can be wsed 1o

gencrate an ihvesiment sorics 1 for a given consumption serics,

Pt = {1+ Libiiyl - (Cir+ 1y - Gy 7

A
where: b ~ the estimated valee of [TOR P& rate of increase in capital divided by increasa in value added

Ll

L --zhe gstimated pestation lag

f = the time period
) ~ investmenl nsquired in absence of trade

¥~ abserved inveznment

Taw



s /- observed cansumpticn

In o multigecer faaesvorls the scalar imvestoeent actimate f* is broken up ineo sectotaf Cathiponents
and presented A5 o vector of investnenl b eriom (e ®), This can be comparcd with the actual mvestment
wector (] by atigin tor the concernad year for which we estimate the ieakage. Given the acinal consummption
vector with swiltisector break-up (&7 for the eoncerped year abong witle the eslimaned vecior af investoeenr by
origin in the absence of trade for i samre vear, one can derive the implication of sugh pattern of fin;c,ul demznd
1w lerms af seetoral prass guiput levels by using Leontief s inpu-outeet model. This zeoss ouipul veekoe (4%
when compared with acteal (X} will indicate the difference in the pateern of production botwesn frade and an
autackic sttastion, Fo put i formally if *57 denotes any oross oulput vector, 47 the Leoatiels input-cuipat

mareix and e e finat demand with: molisectaral break-wp then:
Koo fl-dyted o

W will vary barwean our [wo ssenanos and accardingly o will *A47, In scenatio 1 Q2. acinal trade siluavion as
histocecally abserved we have: o = & = v + £ — M wiers T denntes cxppr vector with multiscotor break-
up and w7 the anpoct veowor. Whereas for scenarie 2 1e. no trade situgtion: d = O+ et thos:

X = 410 + fav®y £il)

in oyder to derive the wnplization of difference between A and A™ in teros of GHG leakape, we wonld
fere assume the use of similar wehnologies by trading partners in the ahsence of data an the input ourput
wbles of the varions trading partnar econamics.

The emissions from a sector depend either an its level of production or total use {caled appurent
congumplion}. The apparent consumption 15 defined as preduction plus import minus expocl of 5 sectoral

proguct of the aconony. ie.
Zelk +M-£K L

In gutarkic sitegtign 2" = X%, Where Z3¥ i3 the apparent cansumption i1 {the auiarkic sitoation,
[f a particular eatizsion is invalved in the process of production (ot at the stape of fuul usc) of a

seckoral item, then in a linear fised coefficient wechnology regime as assumed by us. the concerned emission

e



{38y ¢ arising from the " sector will be proporttonal to 3 In an auwterkic situation if T is the estimated

tuiput level of i product-in a cerain year requived o SUPFPOFE & S1ven fine stream of consumplion vector, then

iJ = [X% :]' will denore the facor by which obeerved o wifl have to e multiplied to viehd the estimate of
Ll

eerissian duc to i produce in the absence of trade. 1t may be moted:

. i, (f — AV = By
Lo =) v+ B - MY

11

wherg 1; js 1he ™ unie vector.
i the ethee hand, it a particular Faseow; WAse 15 cmitted from the final use of & seetoral protust and
ot during the process of production dtself, then fhe emission of concernad nodlugane (say e arising from the

total use of the conceened product imespective of whather produced ndigenously or net. will be proportional

to L. Then the catie #, = [%:} when applied 10 e level of emizsion ¢ as a multiplicznd wawid vield the

tolal esmission due to the firal wee of i sector product in the absenes of frade.
p -

_u - AN L by
' LY+ M - E)

£12)

It iz now the difference bervesn o, and o, or Berviaen e el e, which would reprezent the leakage of
Solerned paseons emizsion from 3 countey in the consermed year fromn the i zector, depending wpon whether
the: etnissian arises due to production or consumption of the concerned sectoral product.

4, Tiwe: Data

We apply the above method o ohtadn the leakage of SOy and CH,.from Mndiz due - trade cffect for
the years 1921-92 and 19%6-97. We wae the SIXLY SeStor iput-cutpu enatrix for the year 09107 from, A
techiical siote on 1he Eighth plan of bdia”, published b the Perspective Plaming Division of the Flanning
Commission, Goveenment of lndia. The data on the historical vahies of consumorion, in;.-cstmcm_ axpart anid

finpart vectors with muitiseetorai break-up are afso obtained from e SEENE SOLTGe.



We hawe used the daa on gross domesiiy progust angd gross domnestic capitai formation repotted i
“ieational Accowms Sastics” published anmally by Cemral Sanistical Organignion. Government of lodia, o
obain e estimat: o 19 Tor 1991292 and 1990697, The estinales of nvestment as oblained by wsing the modz|
of equation ) ane wiven below |

Tabbe 1 Actuzl and estimated investirent levels
Figures Ba, Milkion {9 E-92 prices)

Y ear 1 I* 1*-1
14991-52 13044, (432805 2 120545 2
1996971 139ha%s,: [ A1 T R TGTTE S

The [COR (4 for Indian étoncmy and the peszation lag {L) were obtained 1o be 3.0 ang 3.0
respectively, msing the naticnal accounts datn as referred 1o, The investmens by origin break-up has been
obuzined by using the invesiment stracture of the wear 1991920 We have sssumed the sameg fpvesoent
struclure For the voar 199697 to get the break-up of 1* {this assumption is neccssany. as we do not have 1he
capital coafiiciear matrix for ladian economy). The estimae of apparent congumption ratie B and the eutpur
ratio o for some of the envirconnemally significant sectors are given below {also see Aunexene 1),

Table 2: Apparvent coosumption znd putpnt raties

Sector 195 [-52 50697 j
P20y | ea=(X%N) | Be(ENED ] esdXD
Paddy 0.09% LT 987 0871
Animal husbandrs 0,991 0.997 (L9598 1.0007 .
_F-::uremr}- & Ineming 1.038 1.00% 1.147 1.27 ‘
[Toal & liznite 1402 11758 1060 1120
[Cride Pelralemm & Hauml Gas 1,274 2580 1,520 2543 _
Cement 1,003 1.104 1,445 1.444 i
o Investment requivement vs. Intermediate consumprion requirement

The difterence between apparam cangumption in the twa seenarios (2% and 2) of varioos resonrces is
attributed o rade of commaditias thar wze these. cesounces, this diffarence can be written as

Z¥ T =T AN e - B ok AT - A M- B £,



The first factor ic. {1 - AV (lme* < I will CAPIAEre IpvestnienC rea[!m:&:ic::.n across the industeies in mwo
scenarics. The sceond factoe ie. AT - AT - Ey shows the apparent consumprion difference that comes as
aresultaf change i the intermediate demand of various commodities due 1o Stomping OF trzde.

The foltowing table gives the resnit for some environmentally sippificant sectors.

Table 3 Apparent consumption difference, the break-ug.
Fignres R=. Millicn

&1 .93 96 - 07
1A T[T *-Tme) AlAT TMAE) (=407 v =T A-AYTV-E)
Coat & Lioniee 66322 294 33 34887 42105
Crude petre. & 1, gas 259975 ZR002.56 L6394 .32 5847754
Cement 361447 {3 30 TaTR0.00 1013 .22
[ron & Stcgl TR0, 54 212035 33674 £1041 08
Consruction SO060.07 ETICE; SHZT1.5 23509
Eleciricity 7543 54 1530530 37770 64 1220834
Rail transport 306858 4503 16 1757020 01557 :
Cither trunspord G723 124221 39540 33 - 1576 |

For sectors Bke coal and Tizaie, and crode pewodoum and natural gas the difference arises mainl v ilus
W increage in their demand for intermediate consumption as a result of absence of Trade, O the tther hand a
look at the break-up for the sectors Bike cement, jron and steel. constroction, electricine and tranzpont reveals
that the dominant pact of e differcnee is due to the chlanged fnvestmenl requirements. The abgwe method.
cives the bieak-up of the difference butween Z* and 2 fnto vesimeont requiremeat and changed oulpot
demand for changed intermueditte consumption. The break-up iz imporrant to draw palicy lessons abour
whether we nead resource conservation fa intermediate input nse or capita use of resources. As the focus of
this paper is estimatton of GMG ledkaome we wiil aot explore this point further.
. Estimation of Greenlionse gas emission leakage
.l Curhon Dioxide Emisstons
f.8.1 Salid Fuels; Carbon Jioxide emissions from eonal result at the stxge of consomption of scal. Carbon
burned is estimated by multiplving the carben Fraction with the coal censmmed. If we 458 1a have trug usags of
coal m indian ecanomy thet 1he dpparent consumprion ¥ (far i = coaly i3 to be raised to Zi*. Multiplyving the
carbon dexide ermissions due 0 solid focls with tie apparent eonsumption catio (). of ¢oal sector we 2ot she

true emission Erom solid fushs,

A |



f.1.% Ligned reels Here agom thi carbon emissions ace determined by multplving the corsumpiion fisures

far cach petraleum Baction with itz carbon fraction. Henos for Heuid fuels again it is the conswnption of creds
petrolewm that maters, Multiplying the carbon dioxide emissions duc o liqnid fuels with the apparent
consumption ratc (. 5 of crode paieeleun and natwral gas Seclor we got the teue endssion frem Bawid foels.

8.1.3 Gas Combustion: A estimate of carbon dioxids kere again is based ou the consumption of futeral pas.,

However a5 no natural gaz was waded in the pericd of our coverage the emissions can bu related with the
oroduction lewel of mas. Widls in the iI1|JuE—ﬂLtlput-tah|E erude petralenm and nacoeal gas is treaed a5 one
£20t0r, we hive to nse the output £atio (o) for gas as the ore given for the petralenm and Gatural sas seetor Lo
abtain fhe wial eraissions of ©O0s fram natweat gas i the absence of trade.

£.1.4 Gas F]z_tring: Most of the nanral gas flarcd is fhe associated gas at oil wells due to dack of infrastrocearal
fzcilities ltke pipelines ete. I is the production of nawral ges associated with oil production that leads 1o nas
flating. Hence in the case of 2as flaring the ideal ratic to use will be the ouipit ratio o, The true carbon
disxide cmissions from gas flaring is oblaincd by muleiplying carbon disxide emissions rom zax faring with

tha putpus ratio o, for i = pewroieun and natacal gas sector.

6.1.5 Cemem dManwfacwring: Production of cement involves a calmining pracess wherehy limestone
disassociates to fonn caletum oxide (Cal) and carbon dioxids. Henee carbon dickide emissions from cement
sectar clearly has nothing to do with consumption of its cutput cement. To et the tree emission levels feon
cement manufasturing we nzad w0 multiply the teported emissions from s2mem ;‘-‘.ﬂal{?-r with ks arttput eatio.

6.1.0 Lond 1lse Change: When forest biomass is harvested the carben contained in the biomass o well as il
part of carbon in the underiving soil are oxidized and released in the air. While the demand and the use of
ﬁ:.m.:sir_'r' prodects cause carbon diexide cmissions. earben is recycled to the extent thers is a growth of plant
biommass m the conceened vear or pariod. The et growih of carben dioxide in atmosphece would thus depend
on the change in the plam biomess seock, which ofien corresponds to the change in land nse. Sieee i is not
possible to link band use change in any systematic manrer with the varistion in e sectoral oueput of forestry

and logeing sectar we iznace 0y emissions from Jand use clhan e in dur present empitical context.



The results of the above discussion are summatised it Annexure 2. In table 4 below we have the
reporied carbon diewid: emissions, the relevam catios to be used and have generated the carbon dioxide
emizsions due to otal rescurce wse embodicd in consumption basket,

Table 4 Reported ind tree carbon disxide emission levels

1991 1995
Source Reparted” Relevant | Troc CO; Reported | Belevant | True CO; |
C0: Emissiong Ratio | amizsions | OO Emissions Ratin EINILSIaRG
000 tans | "000tons | 000 tons’ 004 tons
N B | C=ATE (AT {B] | LC=A"D
Salid fuels 3518970 1103 | &08190.5 T4 3 L.BOS | 8352141
Ligquid fucls | 13156540 1274 1951167 Te223 . G20 | 2595616
Marural max 19540,0 2EE6 | 05304 26714.] 1543 /9035
Gas flaring 10963 10 2588 | 283632 149933 7543 IE1ZE0
“Cemcat manuiacturing 243150 a4 | 27506, ENER I 1447 | 2439282 |
Total 7389030 | SU7IT-1 1004466 0 12647657 1

" Bouree: Taiz Encegy Rescaeeh lustitale [1958% 126 Eiergy Daea Direcigry and Yearboak: |5E-96
G2 Methane Emissions;

Gt 1 Wet rice Apricuinere: Methane is releasad by water logmed soils in paddy fields due o anasmobic

decomposition of organic matter, It is at the produetion stage at which methane is celeased and not at the stage
of consumption. Troe arethane emissions feom wet rice agricuice ean be caletiated by multipiving she outpo:
ratie {ou, )} for prddy by the reparted methane emissions due to wet Tice agricy (b

6.1.3 Livestock: Methane is produced in herbivores as a by-product of enteric fermentation. Methane
emissions oo calenlated by mudtiplviag the average annual pomnlation of each sub eatemory of aniktals with
their respective emission Faceors. Each znimal can be considered as a produstion unit using fodder and
]:umu:[uci.n o output covered by the ﬁ:-n-:i sectar {e.q. milk. mead, ege et} .and tranzpt seckor {diansht animals).
ethane emission from livestock is taken as aristngz from production activities of e animal hustandry sechar,
Henee in this scotor we will use the ottpret catia ¢&. b of the animal tusbandry sector,

4.2.3 Conl Mining: Methane genscated die to chenical reactions is sptrapped in coal bed. This methane is

released when new seatng are opened up, Hence the reason for methane emigsions fram coal sector is related 10

* Though we have e reponed sibusions for endy b ver 1991 we 2an gooerabe 1B cormesponding aaos Te tee s 1996 As we
v thz @uEpar aid apparens consamption fiunres for boch S48 vears. Vsing the undezgmanding 21 carban oisxide gencratian tiechzniom



1he productian of coal, For obtaining s estimare of trug methane smsgians due w ceal mining we Wil nse the
antpus stk oz b ol coal Sectar,

6.2 “arwral cas_venting and leakage: Methsns 3 releazed inw the atmpsphere during the process of

producsion and diswrilmtion of naweel gas due 1o leakage. Howsver die leakage accurring from distributicn
lines zecount for the balk of boss of natural gas. Though methane is emitted a8 prodoction stage also, the bk
of it comes thraugl the loss of gas during distribution. Since no nawral gas is imported. the disribution of gas
would sompornd to its production only, [n order to obtain the true emissions of methane due 1o natecsl gas
venting and leakape we Eherefan: use the cutput ratio (o, | of the ofl and natwezl gas sector,
£.2.5 Solid Waste: Tie cateslation of methane emissians due 1o selid wasee is based on the fraction of The wotal
munitipal salid waste (MSW) landfilled, M3W depends on a lot of factons fike population of the eountry,
industrial residue particularly of paper, food processing and small-scals indwstries. 45 115 nor pozsible to
incorporate solid waste in the kind of macro-multisector framework that we have developed. We do nor
calenlate methane emissions from solid waste,

The resutis of the above diseussion are sumtmatised in Annexvrc 3. 1o table 3 we have the repored
methane emissions, the retevant matios 0 bre used and have oenetated the methane cmissiong due 10 toral
resanrcs Use embadicd in sonsureption basket.

Tahle 5 Reported ang truc methane eimission levels

To0] . 1956
t Saursz Reported Relevant | Troe CH; | Reported | Relevant | True CH,
CH. Ratio Emissions CH, Ratio Emissions
Emiszions 00 tons | emissions 000 tons
Q00 s Q00 tans
A B C=A*B (AY- (B} C=A*0 |
WeT rice agricullure FO0GD 0,526 187340 | 232750 § (971 T2600.0
Live stock 120000 0.6%] [T964.0 : 153600 1007 [5467.5
[ Cozi mining 18000 W T4 26604 1.120 20706
TATdral $AS VEnting iG0.0 2586 EVER: 1691 2543 KETTN]
and l=akape i .
Towl 320600 | 33232T | dTades I3

" Sowee: Tara Enerpy Fosearch Tnmeete (1995 . Teri Encegy Data Direqonr and Yeorooek 192899,

thas we Fave developed in the Jusl ssclion, we 230 penceale Lhe catbon divsile wmissions i we maky e assoption t sz wodedyiog
sienerure af dhevs environmentally significasn soecees hos oot chongaE
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T. Conelusion

It is interesting 10 note that India had 2z carbon leakcage of as high as [9.60 per cent of its roported
carbon emissions in 19492 and 1he same proportion went up e 2591 per eont in [99G-97 (see table 6). First
of all. it is revealing 1hat India’s SONEINRHON causes net pollution expot & ather countries. The comman
impression regerding the relocation of pallution  intensive in-;j:.mu.-;«r it develeping countries due to
environmentsl considerations is not fitlly corroborated by such results, If [ndia a5 = developing country hiad
been & significant recelver of investment in OCh intensive toads For exports o developed eountries, one wopld
have expeeted a newative or nezliaible feakape of such pollution. However the significance of lerkaza of suel
xis also depends on the extent of liberalisatiaon of an etnnomy. A coantry with libzrabised impott, wrade defizic
and foreign indebredness is likely 1o have mote of export of pailution via its imports Uan sn impoit of eame
feern rest of the world via irs exparts, The rise of lezkaem: of carben dipxide from Indian seonamy from 19,61
FeT cenl in 1991.92 v 25591 per cent in 199697 can in fact be explained by the icreased Lberalisation of
imports in india hetween 1591 and 1996,

Table 6 Greenhouse gas leakage from India

Year Carbon dioxide leakage Meihane leakane

as 3 % of reported emissions | as a % of reporled emjszsions
199] 19.61%% a5 %
1905 250% 1.03%

In the case of methanc we find the feakage w be of much smaller perceneage. India had a melhanc
leakage of .83 per cear of its acal carbon emissions i 1991-92 and the same proporticn wenl dewn to 0.03
per €ent in 1996-97. This indicates that our traded commodities involve loss methine emission inkensiny
directly and indirect |y,

Chie may. howaver, point out that the abowve estimates of leakape have been obtrined by ssuming
India’s technical ecefficients of production ta be valid far ihe lrading partaer cconomies, in the absence of
ippropriate data as cequired for such analysiz, To the extent the technclogy of India’s trade partners s maore
elficient in the wse of crergy and in respect of cmission intensity of the concornced pases. owr estimates of

leaknge would be cverestimetes of truc loakage. Neverthcless, the order of aroeend 25 per cent lcakage suppests



that bieth 1he sestrectocing of feehngiomry a5 well as that of demand patlers aee impartant for the abarstneat of
alofal camissions. For a civen sime of wehnology in the world cconemic sysiem, the abatement of GHOG
emissions would require conservation of use of resources i mesting dernand, Which i turn would warra
resteuenring of the preferences of e peonle in favour of ecafricndly p]‘l:']l;:lutl!i and rechnolomy. 12 s the shify in
tha preferenee paticrn away trom thy GHG miensive goods, which can comribate to 2 sipnificanr exeat o
tbatement of global warming,

I order to amend the role of wade m redisteibating pollution across tiu: n:-:m:llnrl-::s without any inpact
en demznd pattern or global emission Yevels, policy nitiatives may be warvanted o comtain the distorting,
effect of wade on plobal ervivonment. In order 10 diseqerage imperts of pellution intznsive products for
observing global emission quots testriction for & counrry, ane can think of imposing couneervaiing inport
duty oo the pelluten centent of sush peoduct il sueh pollution @ is prevatend in the Imparting country but no
so in the epuntry expoming such pallution inensive imports. While the convergence of environmental
standaeds acress the eountries would bz an ideat salotton for handling swuch lcakaze problem, countervaibing
measuees on impans from polhetion Beawens may be a mediom @rm golution wntd] the preference steucire for
environmeneal quality change 1 be more ecofriendly and uniform accoss (he dilTerem revions, The world
ppdies fike FCCC while deciding the responsibifity of i|11:ii1.'idu:il Rations wwards global GHG abarement nepd

12 rake azcownr of suel leakage of poliation. which travel aceess national boundaries.
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