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A GREEN AccouNTING oF CoaL ProbucTIioN IN CHINA
INTRODUCTION

Grossdomestic product (GDP) isameasure of production, not of what isavailablefor consumption. If acountry
wereto (over time) consumeall of GDP, therewould be nothing left with which to rebuild factories, replace
machinery, buildinfrastructure, etc. Theeconomy would bedriveninto theground. Despitethis, growth of GDPis
traditionally used to measurethe strength of the economy. It isadeceptive measure of policy. 1t cannot beseenas
anal-encompassing indicator becauseit only measures production.

Net domestic product (NDP) attemptsto correct thisby subtracting out the depreci ation of equipment and facilitiesfrom
grossinvestment (acomponent of GDP). The question then becomes, canwe consumeNDP over thelong term and
sugtaintheeconomy?(Daly, 1996) Itisaleading question and, obvioudy, theanswer isno. What NDP doesnot tekeinto
account isthedepletion or useof natura resourcesor even human capitd, socid Stuation, or living Sandards.

Thecurrent focusof research onintegrating environment into nationa accountsisoverly concentrated on adjusting
GDP. The United Nations has even devel oped aframework for cal culating an environmentally adjusted GDP
measure called EDP (environmentally adjusted net domestic product). This methodology hasbeen applied to
Mexico, Thailand, and PapuaNew Guinea, with many difficultiesemerging. There have dso been aplethoraof
industry-specific case studiesthat have been met with strong criticism and have probably over-estimated impacts
because of faulty accounting procedures.

Thepurposeof thispaper isto explorethe usefulness of estimating the growth of the cod industry in Chinawithand
without considering environmental costsof production and to discusswhether the current methodol ogy issuffi-
cient. Thisisnot only an attempt to cal culate environmental damages and money spent on damages, but also an
analysisof what theindicator addsto the knowledge of theindustry.

CHINA’Ss CoAL INDUSTRY

Cod isthemain source of energy in China, comprising approximately 70to 75 percent of China'sprimary energy
output since 1975. (SETC, 1996) Three-quartersof the coa minedin Chinaisbituminous, 4%islignite, and the
restisanthracite. Two-thirdsof the bituminouscoal iscoking cod, though only afractionisused ascoking cod.
(Sinton, 1996) The average heat content of Chinese mined anthraciteis26.5 M Jkg. Bituminouscoal rangesfrom
22.3t029.6 megajoulesper kilogram (MJkg). (Sinton, 1996) Ligniteisalow energy typecoal.

State-owned minesin Chinaconcentrate on devel oping higher-grade coals. Bituminous coa accountsfor about 75
percent of annua production and anthracitemost of therest. (USDOE, 1997) All of thelarge state-owned minesare
locatedinnorthern China, particularly Shanxi Province. Shanxi Provincecontainsmost of Chinalseadily accessiblecod.
Southerntypesof cod tendtobehigher issulfur and ash, and therefore unsuitablefor many gpplications, particularly in-
homeuse. (USDOE, 1997)

Structure of the Coal Industry

Small, callectively, and individually owned mines have been allowed and even encouraged by China scentra
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government sincetheearly 1980s. New rural minesaccount for over 40 percent of output and 70 percent of the
total growthin output. Output from state-owned mineshasdeclined, (Sinton, 1996), although state-owned mines
account for 45 percent of nationwide production. Collective or private-ownership minesaswell assomestate-
owned minesoperate at the provincial, prefectural, or county level. (USDOE, 1997) State-owned minesare
controlled by the Ministry of Coal Industry, which allocates coal production quotas and coordinates production
activitiesfor state-owned mines.

Government Policy

Development of China's natural resources is hindered by the country’s bureaucratic and legal structure,
underinvestment, poor infrastructure, illegal activities, and thelack of market incentives. Ironically, these same
conditions have hampered the devel opment and use of environmentally friendly or clean technology. China'scur-
rent five-year plan (1996-2000) states China' scommitment to stabilizing output in the eastern part of the country
and developing mines particularly in Inner Mongolia, Shanxi, and Shaanxi. Amendmentsto ChinasMinerd Re-
sourcesLaw that went into effect in January 1997 providealegal framework for exploration and exploitation of
coal resources. Thehopeisthat theframework will encourageforeigninvestment in the cod industry. Thegod of
the current five-year planistoincreasetota output to 1.4 billion tonsby 2000. (USDOE, 1997) Thisincludes
accelerating the devel opment of clean technology, but primarily emphasizes new mines. Coal priceshave been
deregulated since January 1994.

Aspart of thefive-year plan, the government hasa so announced mergersbetween severd of themgjor coa-mining
companies. Thegovernment of Chinahopesthiswill crestemoreefficient and competitivemining companies, and, asan
added benefit, increase exports. Thegovernment a so plansto open at least 300 cod projectstoforeigninvestment.
Priority isgivento cod mining projectsre atedto power plants(thelargest consumer of cod) and trangportationfacilities
(thebiggest bottleneck to providing energy inthecountry). (Liboiron, 1997)

IN 1994, the Old Mining Law wasrevised. Detailedimplementing ruleswereissued expresdy permitting foreignersto
conduct exploration and mining projectsin Chinaaspartnerswith Chinesecompanies. Whoally foreign owned businesses
areprohibited. Investmentsover USD 30 millionmust ill begpproved by centrd government athorities, investmentsof
lessthan USD 30 million must beapproved by provincid authorities. (Liboiron, 1997)

In the 1980s, underinvestment in the coal and energy sector led Chinato become anet importer of coal. Since
then, Chinahastripleditscoa exportsanditiscurrently anet exporter of coal. Part of the expansion has been
facilitated by building coa washing, rail, and port facilities. Thishasallowed theindustry to transport high quality
coal to portsfor export. Japan isChina’'smost important customer. The Japanese have provided loansfor railroad
and port improvement. Both North and South Koreaare also large customers of Chinese coal. (USDOE, 1997)

Economic Problems of the Coal Industry

Underinvestment in the coal industry inthe 1980sisresponsiblefor many of the economic and environmental
problemsintheindustry today. The underinvestment ispartly dueto very low controlled coa prices. Controlled
prices, lack of transportation (due to underinvestment in the transportation system), and lack of economicincen-
tivesto minecoal efficiently contributed to coal shortagesthat began in thelate 1980s. During this period, many
power plantsand factorieswere unableto operate at full capacity, leading to e ectricity shortages. (Sinton, 1996)
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Small amountsof investment for updating equipment (asopposed to investment in opening up new mines) haveled
to reductionsin suspended particlesin China. However, for another significant environmental gain, more money
must beinvested. At thistime, the cheap and no-cost methods of reduction have been incorporated. What isleft
areexpensve scrubbersand new power plantsand trangportationinfrastructure. In addition, no reclamation activi-
tieshave currently been completed. Thesemulti-million dollar ectivitiesarenormaly financed by thegovernment or
adonor agency. Inthe United States, thismoney comesfrom atax placed on coal to fund old-minereclamation.
New minesaretheliability of the mining company that ownsthem.

Table 1: Increased Production Capacity of State-Owned Enterprises, 1981-1990

Coal Miningand Capital Congtruction Technical Updating  Total Suspended
Coal Washing (Mt/yr) Investment Return  Investment Return Particulates(mg/m?®)

1981 15.98 4.33 703

1982 10.75 7.65 729

1983 26.27 5.38 600

1984 29.35 5.91 660

1985 23.13 5.28 590

1986 34.35 6.03 570

1987 32.76 4.66 590

1988 37.47 3.01 580

1989 48.05 6.51 432

1990 35.17 4.84 379

Source: Sinton, 1996.

IN 1990, it was estimated that 30 percent of energy from coal could be saved by raising pricesto market levels.
(World Bank, 1994) 1n 1994, prices were deregul ated. The major issue in estimating costs and revenues of
Chinascoal industry isthefact the priceswere set by the government until 1995. Thiscausesmgor distortionsin
revenuesfromselling coa, government expenditureson coal, and estimates of depreciation of capital and natura
stocks.

Table 2: Price Comparison: China vs. U.S. Market for Coal, USD/metric ton

1985 1991 1992
U.S.— cost at mine mouth $68.00 $40.60 $38.10
China— cost at minemouth $5.00 $9.58 $10.52

Source: U.S. datafromWDI, 1997; Chinadatafrom China Energy Databook, 1997

Most cod isconsumed by electric power generation. Because most coal (or at |east the high-energy, low-sulfur
coal) islocated in the north and the main economic areas arelocated in the south, regional imbal ances occur
between coal supply and demand. Thisnecessitatesthetransportation of large quantitiesof coal .

Coal isthefreight industry’ slargest account. Over 50 percent of the coal isshipped by rail and alarge percentage
of therest isshipped by barge. Transportationisby far the coal industry’shiggest bottleneck. Possible solutionsto
thetransportation problem couldincludedternatives such ascod pipdines, liquification, and cod-by-wire. (USDOE.
1997)

Only 12to 30 percent of Chinese coal iswashed and, therefore, most of the coal transported containsrelatively
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large amounts of waste material. Transportation of large amounts of waste materia staxesan already overbur-
dened transportation system. Investment in coal washing has been overlooked. Thismeans more burden onthe
transportation system, lessend-use efficiency, and higher emissions. (Sinton, 1996)

Environmental Damage Associated with Coal and Coal Mining

Chinacurrently emits694 Mt of carbon dioxide (carbon weight), accounting for 11 percent of worldwide emis-
sons(1991), andisthethirdlargest contributor of anthropogenic carbon dioxideemissionsintheworld. If growth
of China s cod-dominated energy system isallowed to continue on the sametrajectory, Chinawill becomethe
world'slargest emitter of carbon dioxide early inthe next century. Chinawould then havethedistinction of being
thesinglelargest contributor to globa greenhouse gasemissions. (Sinton, 1996)

Likeall fossil fuels, coal produces CO, when burned. However, burning coal hastwo more damaging side effects:
the production of sulfur dioxide and ash. Sulfur content in coal can beashigh as5 percent (by weight) intheform
of pyrite (FeS,). Sulfur gasesare produced when the coal isburned, notably SO,. Thisgasisnot only poisonous
and damaging to eyesand lungs, but a so reactswith water to form sulfuric acid. Thiscreatesacidrainand acidic
soilsand runoff intheareas near wherethe cod isburned. Low-sulfur cod isnot waysavailable. However, sulfur
gasescan betrapped by “ scrubbers’ inexhaust stacks, but thisprocessrequiresaggnificant investment.(Montgomery,
1997)

Sulfuric acidisaso produced during the mining processeswhen FeS, isreleased from the rocks surrounding it,
reactswith water inthe soil or inanearby stream, and produces sulfuric acid. The sulfuric acid killssurrounding
plantsand aguatic lifein any nearby streams. (Montgomery, 1997)

Direct Links Between Energy and Environment:

Water pollution

Sincemining began at Shengmu (Shaanxi Province), Zhungeer (Inner Mongolia) and Fugu (Shanxi Province), 119
milliontonsof st per year aredumped intothe Yellow River. (Ning, 1996) Thiss It containstoxic metalsand sulfur
compoundssuch assulfuricacid.

Environmental accidents

Thenumber of mining deathsin Chinaisappalling: morethan four deathsper milliontonsof coa mined. Degthrates
rangefrom 5.1 per Mtin small rural minesto 3.6 per Mt in centrally administered mines. The averagefor most
devel oped countriesis 0.1 deathsper Mt. (Sinton, 1996)

Land useand siting impact

Chinaproducesover 300 milliontonsof tailingseach year. In 1989, thisrepresented 30 percent of thetotal solid
waste generated in China. Approximately 2,000 hectares/year are swallowed by thisincreasingly large problem,
costing theindustry 10 billion yuan (1.2 billion USD) in maintenance, power consumption, and wasted resources.
Four billiontonsof open-air minetailingspresent ahugethreat to air, water, and soil. (SEDAC, 1997)

Solid wastedisposal
Cod aso producesagreat dea of solid waste called ash. Thisresidueistypically 5to 20 percent of theoriginal
volume. Ash containsnoncombustible silicate mineralsand toxic metalscausing air and water to be contaminated
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with metals. The magnitude of thewaste-disposal problemishuge. (Montgomery, 1997) No dataon disposal of
thisashisavailablefor China

Hazardousair pollutants

Coal accountsfor 90 percent of So2 emitted, 70 percent of NOx emitted, and 73 percent of dust particulates
released. Environmental feeshave been used asadisincentivefor many years; however, up until 1995, dl environ-
mental feeson emissonswerefed back to theindustry asadirect subsidy. The net effect isthat therewerenofines
until recently. Now, enforcement of theregulationsinlight of China scorruption problemsistheissue.

Ambient air quality
Indoor air pollutionisbelieved to cause 111,000 premature deaths each year inrura areas. No dataexist for the
number or percentage of homesthat havelevelsover theofficia Chinesestandards.

Table 3: Indoor Air Pollution Attributed to Coal Burning in the Home

Pollutant Rural Households All Households
Tota Suspended Particulates 0.21-2.8 0.01-20
Carbon Monoxide 0.58-97 0.70-87
Sulfur Dioxide 0.01-5.8 0.01-23
Nitrogen Oxides 0.01-1.8 0.01-1.7
Benzo(a)pyrene* 0.3-190 5.3-19000

*Benzo(a)pyreneisaproxy for aclassof combustion products, polycyclic aromatic hydrocarbons (PAHS), many
of which areknown carcinogens.

Source: ChinaDatabook, 1996.

Urban residentia useof raw coa has been declining dueto theincreased production and use of coal briquettes.
Regular satisticsare not avail able on briquette production, but evidenceindicatesthat production rosefrom 37 Mt
in1990to dightly over 50 Mtin 1993. (Sinton, 1996) Use of these briquettesiscleaner and moreefficient than use
of raw cod. However, ambient air quality insdehomesistill lower than WHO standards.

Acid deposition

Acidrainisestimated to have reduced crop and forestry productivity by 3 percent in China, and it threatensto
damage another 10 percent of land area. Burning coal isthe mgjor contributing factor to acid rain. The Chinese
government has estimated that the area affected by acid rainincreased from 1.75 to 2.8 million squarekilometers
Chinabetween 1985 and 1993, which isapproximately one-third of total land areain. (Sinton, 1996)

Mining of high-sulfur coa hasbeen banned in areaswhere acid rainisasevere problem by China s Atmospheric
Pollution Control Law of 1987. These problem areascover only 11.4 percent of China stota land area; morethan
30 percent of China'sland areaisaffected by acidrain.

Stratospheric ozonedepletion

Chinaisthethird largest emitter of CO,. Most of this (approximately 75 to 80 percent) isdueto coal burning.
M ethane release, which occursduring the mining of coal, isal so aserious problem though little hard dataexist.
(World Bank, 1994)
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Review oF THE U.N. METHODOLOGY

Many articleshave been written on methods of cal culating GDP with environmental concernsfactoredintothe
accounts (seee.g., Vincent, 1997; Hanley, et a., 1997; Milon, et al., 1995; BEA, 1994; Dorfman, 1997). In
generd, theideaisthat depreciation of capita, depletion of anatural resource, and residua environmental damage
should be subtracted from GDP,

The Statistical Division of the United Nations (UNSTAT) has devel oped amethodology for asystem that inte-
gratesenvironment and economic accounting. Theobjective of the accounting systemisto addressthe“flaws’ of
conventiona nationa accounts. The system approachesthe problem by separating flowsand stocks, environment
and economic accounts, then summing up each of these* modules’ into the environmentally adjusted national
account, EDP. (Milon, 1995)
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Table 4: System of Integrated Environmental and Economic Accounts (SEEA) Model
(Bartelmus, 1995)

Opening Stocks(economic + environmental assets)

+
Final Capital
Consumption Accumulation

Domestic (households, Economic Rest of

Production gover nments) Environmental World
Supply of Output (O) Imports(M)
Products Importsof resduds
(goodsand (-Rm)
Services)
Use of Intermediate Fnd GrossCapital  Environmenta Exports
Products consumption Consumption  Formation  accumulation X)
(goodsand (10 © (CH (ACCe)
Services)
Use of Depreciation Depreciation
Fixed Capital (D) (D)
(capital
consumption)
Valueadded VA =0-C-D
(VA)/NDP NDP=23VA
Use of Environmentd Environmentd Environmentd Exportsof
Natural Assets costsof costsof disscumulation resduds
(depletionand  indudtries households (EC) (-Rx)
degradation) (ECi) (ECh)
Environmentally EVA =
adjusted VA -EC
indicators ACC=(CF-D) + (ACCe-EC)

EDP=2(EVA-ECh)
+

Other volumechanges, evaluation, adjustment, revaluation
Closing stocks (economic assets & environmental assets)
EDP=0-1C-D—-EC=C+ACC (net) + (X - Rx) — (M —Rm)

Where ACC (net) = (CF-D) + (ACCe—EC)
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Thissystemismore complicated than most of the systemsproposed in theliterature mainly becauseit wascreated
with theaim of providing information on linkages between economic production and natural systems. Itisnot
grictly intended for use asanimproved welfare measure. (Vincent, 1997)

Review of theliterature provides severd smplified versonsof theabove. Thebasicformulaisasfollows:
EDP=NDP-EDD -RES

Where NDPisnet domestic product (GDP minus capital depreciation), EDD isenvironmental degradation and
depletion (basicaly, depreciation of natural capital stock), and RESisresidua semitted or discharged that damage
theenvironment.

Combining the above equation with the U.N. framework, thefollowing can bewritten (Bartelmus, 1995):
EDP=0-I1C-D - ECwhichequas

EDP=C+ ACC(net) + (X - Rx) - (M - Rm)

where ACC(net) = (CF - D) + (ACCe- EC)

Inother words. EDP = Vdueof fina consumption—vaueof environmental damagesof flow type + value of net
changeof al stocks. (Kristrom, 1995)

Insomeways, thisisan easier concept to understand becausethefirst two termsinthisequation areflow and are
concerned with current welfare. Thelast termisastock andisconcerned with futurewelfare.

Theoverall concept iscomplex. The problem isin estimating environmental stocksand flowsin aneconomy or
industry with regul ated or non-market prices.

The China Scenario

The Chinese government isbeginning to recognize the va ue of environmental protection and that environmental
degradation costsmoney. Inan Atlantic Monthly article, Li Yining, one of the architects of China stransition
program, isquoted as saying: “’ inadequate ecological protection’” wasone of thefew thingsthat could prevent
China seconomy from growing at 10 percent ayear ‘for avery longtime.”” (Hertsgaard, 1997)

The World Bank (1997) estimated environmental damage from both air and water pollution to be at |east $54
billionayear. Thisfigureisapproximately 8 percent of China'sannual GDP.

A variety of other estimatesexist aswell. Theofficial newspaper of China's Communist Party, China Daily, has
estimated theannual cost of China senvironmental problemsas 7 percent of the grossdomestic product. Assum-
ing the government tendsto publicly underestimate such costs, thiswould seemto bethelower end value of the
possiblerange. Onthehigh end of therange, Vaclav Smil, aleading expert on China senvironment, hasestimated
thecost at 10to 15 percent of GDP. (Hertsgaard, 1997) A rangefrom 7 percent of GDPto 15 percent of GDP
meansthat growth rateswhere environmental concernsaretaken into account would havelow or negative vaues
over thelast 20 years.
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Industry Level Analysis — Coal Industry in China

Using the sametype of analysisdescribed above, but at anindustry level, avalue-added indicator can be con-
structed.

EVA then becomes:

EVA =Vaueof final consumption—value of environmental damagesof flow type + vaue of net change of all
stocks, both economic and environmental. (Kristrom, 1995)

Following the adjustmentslisted abovefor national accounts, grossdomestic product of coa can betransformed
into environmenta ly adjusted domestic product for the coal industry.

Table 5: Components Included in Modified Coal Accounts

Changein Stocks Valueof Environmental Damages (flow type)
Capital stock depreciation CO2 exported

Resource stock depletion SO2 exported (Acid Rain)

Land stock lost Particul atesexported

Water stock damage

Headlth stock reduced (respiratory damages)

DATA AND CALCULATIONS
Different Types of Valuation: Market, Maintenance, and Contingent

Past SEEA case studiesused threetypesof va uation techniquesto try to put adollar value on health and environ-
ment: market, maintenance, and contingent val uation techniques. Market vauation only coversgoodsthat clama
monetary valuein the marketplace. Contingent values are based on willingnessto pay by households. Mainte-
nance costsarethose* costs of using the natural resource which would have beenincurred if the environment had
been usedinsuch away that itsfuture use had not been affected at all or, at least, if environmenta useswould have
complied withwidely accepted standards.” (Bartelmus, 1995)

A combination of thesetechniquesisused to cal culate environmental costs.

Data and Estimations for Flow of Environmental Goods/Damages

Thispaper |eavesaside the question of human capital inthe sense of education and worker safety. 1t focuseson
adding natural capital and natural capital depreciation only. In some cases, human capital and natural capital
overlap inthe sensethat pollution causes health problems. For the purposes of this paper, the cost of health
problemswill be considered acost associated with residuals (or emission flows) fromtheinefficient use of natura

capitd.

CO, wasnot included in the cal cul ations of EVA because the damages caused are not fully understood. The
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valuation of global warming s, for now, impossi ble because cause and effect relationships cannot be stated with
confidence. Thereisasoaproblemwith positiveand negative aspectsof globa warming. Increased farmland due
toamilder climate would be apositive aspect, economically speaking. Negative aspectscould include severe
weather, which causes millionsin damages, or out breaks of diseasesthat were previoudy kept under control by
coldwinters.

S0,, NOx, and particul ates have health ramificationsthat can be measured intermsof lostincometo families.
Threediseasesarehighly correlated with air pollution: lung cancer, pulmonary heart disease, and chronic bronchi-
tis. Theseare not necessarily the only diseases, but they are the diseasesthat are most likely to be caused by
pollution. Incidenceof thesethree diseasesabovethe natura rate of occurrencein China, multiplied by dayslost,
population exposed, family dayslost, and hospita codts, providesarudimentary estimationfor air pollution (flows)
eachyear.

H=P{Y[SI*(L +F)]+(SI*M )} 1

where H =hedth costsassociated with air pollution
I =lung cancer, chronic bronchitis, pulmonary heart disecase
Pisthepopulation exposedtoair pollutioninmillions
Y isper capitaincome (yuan)
| istheincidence of diseasein polluted areas abovethe natural incidence of the disease
L istheaverageannual lossof |abor of the patient
Fistheaverageannual lossof labor by thefamily memberswho take care of the patient
M istheaverage medial expenseinyuan per year for each disease

Stocks of Environmental and Capital Goods

Estimates of capital depreciation wereoriginally based onratesof U.S. coa mining companiesbecause China's
datawerenot available. Theestimatesfor capital depreciation were compared to trendsin investment and output
aswell as supply and demand. In the 1980s, underinvestment led to a decreased supply of coal dueto the
dilapidation of theindustry’scapital stock. These depreciation estimateswere found to be appropriate when
compared to thetime span and so the estimateswere not adjusted. It could be argued that machinery breaksdown
morerapidly dueto thelack of spare partsin Chinaand, therefore, the depreciation rate should be higher. How-
ever, the opposite can beargued. Thefact that Chinahasless equipment does not changethe depreciation rate
sincetherateisapercentage. Thebest gpproximation was 8 percent of capital stock. Whilethisisanimperfect
estimate, no other estimatesexit.

Calculating the depreciation of China'scoal reservesisalso atricky issue. “Depreciation” isdefined asthe
“negative of the changein asset value of thestocks.” (Vincent,1997) Theasset valueisbased on future market
prices.

Current asset value = Current resourcerent + Asset value next period/(1+i)

wherei isthediscount rate.

Based onthis,
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Depreciation = Current resourcerent —i X Asset value next period/(1+i)
(Vincent, 1997)

Inorder to calculate an estimate of depreciation of cod reserves, the assumption had to be made that the govern-
ment-regulated pricereflected theresourcerent. Inother words, the subsidiesgivento the coal industry covered
costsof production. Otherwise, no estimate of depreciation can bemade. Also, thediscount rateisbased onthe
Chinesesystem of banking, whichisnot market based. Thisdistortsthetruediscount rate. Theofficid rateismost
likely lower than the market rate, but depends on the government’ scurrent policy. These estimateswerebased on
past data, making the asset valuefor the next period easier to cal culate than for futuretime periods.

Thedepreciation of land stock was based on thefollowing dataasreported by the Chinese government. (SEDAC,
1997) State-owned, collective and individually owned minesdischarge 300 million tonsof tailings each year,
representing approximately 30 percent of all solid waste (1989 figures), 2000 additional hectaresare used each
year for disposal of tailings, and atotal of 4 billion hectares contain the stockpilesfrom mines (1995 figure). These
stockpilescost 10 millionyuan (1.2 million USD) per year in maintenance and wasted resources. Becauseland
does not have amarket pricein China, these effects are difficult to price. However, if it isassumed that the
government subsidizesthe costs of production other than land, then by using the government-regul ated pricefor
grain, an estimate of valuelost can be made (Xia, 1996):

Vaueof grainlost (kg) = Market price of grain (yuarn/kg) x Lost grain output (kg)

Yieldsper hectareare approximately 21,300 kg (NEPA) and the government regulated pricein 0.32 yuan/kgin
1985. The 2,000 hectare per year that are affected by tailingsgive alost grain output of 42,600,000 kg. This
producesalossof 27,264,000 yuan per year additiona plusfutureyieldsdepreciated by thediscount rate. These
calculationsdo not include disposal of ash after the cod isburned.

These cal culations should not be confused with environmental damageto cropsdueto coal burning. They area
way to estimatethe cost of theland asaeconomic and natural resourceinput into the coa industry. Thecalcula
tionsmeasure achangein stock in an economy with no property rightsor market valuesfor land.

Water stock depreci ation was estimated based on the datacollected from the Yellow River Basin. Inthe1980's,
91.73 millionyuan (11 million USD) per year in damages were caused by only three major mines, Shngmu,
Zhungesr, and Fugu. Theseminesdump 119 milliontonsof sitintothe Yellow River, whichironicaly causesmgjor
problemswith the hydropower plants along theriver and tributaries. These damages are based on water lost to
industrial processesand to individual sbecause of pollution and the cost of dredging because of the siItation prob-
lem. (Ning, 1996) Thisobviously doesnot includeall water damage done by mines. Few studieson coalsdirect
effect onrivershavebeen documented. Water pollutionin Chinaisacomplicated problemand difficult to untangle
without morestudies.
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Table 6: Data Comparison for VA and EVA in Billion of 1980 Yuan

DomesticProduct Environmentally Adjusted Net National Product

(coal industry) (coal industry)
1982 25 -652
1983 28 -686
1984 32 -711
1985 36 -715
1986 40 -735
1987 42 -737
1988 41 -740
1989 38 -718
1990 51 -707
1991 54 -705
1992 60 -782

Based on these cal culations, Chinahad ahighly negative coal -specificindustria growth between 1980 and 1992.
Thisreflectsyearsof inefficient mining and coa burning practices caused by regulated pricing and direct subsidies.

ConcLusioN: GEeT Prices RiGHT

Why would anyone conduct research like this on one sector of the economy? The answer istwofold: to expand
the understanding of thistechnique and perhapslearn how toimproveit, and to better understand anindustry and
environmenta implications.

Thetechniquefor adjusting economicindicatorsisrather crude at thispoint, particularly in countriesthat do not
have sophigticated economic datacollection systems. Case studiessuch asthisoneare providing economistswith
examplesof the problemsfaced when cal culating theseindicatorsand, in some cases, economistsare ableto pose
possible solutionsto methodol ogical hang-ups. Thisparticular study found that the major problem was pricing.
Half of the huge gap between environmental damage and val ue added of coal can be explained by non-market
prices. Thevaue-added variablewasca culated using officia Chinesedata. Official dataarebased onthegovern-
ment-regul ated price of coal and transport of coal. Thisunderestimatesthe VA of coal by afactor of approxi-
mately 10, depending on the year in question. However, many of the environmental adjustment variablesused
market val ues or estimates of market val ues because much of these datawere based onlossesto individualsand
businesses dealing in goodsthat have market prices. No discussion of thisintheliteraturewasfound and no
examplesof how to overcomethis problem werefound.

Other problemsoccurred during the calculation and analysis. Thenumbersaboveareincredibly large. 101992,
theenvironmenta damage estimated above accounted for 65 percent of total GDP. Some of thiscan beexplained
by the nascent methodology. Currently, thereare no standard waysof calculating (or converting) thedamageinto
currency. In addition, data on Chinacollected from any source are in question because of the quota system
employed in state-runinstitutions. Despite the methodol ogical problems, the study doesdemonstrate atrend that
cannot bedenied.

Analysisof thedataand the behavior of the coal industry itself pointsagain to non-market prices. Non-market
pricesarethe cul prit behind theinefficient useof coa and dectricity, problems (both economic and environmentd)
with thetransport of coa, and the severe environmental problemsassociated withusing coa. Freeland hasmade
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dumping of ashesand mine-tailingseasy. L ack of wastewater fees/fines or water charges have made dumping
heavy metd wasteintoriversafreeoption for mines. Low pricesof ectricity and coal have madeitimpossiblefor
firmstoinvest intechnologiesthat reducewaste of al kinds.

What message doesthis study send to policymakers? Get pricesright and makefirms pay market pricesfor al
inputs. Thisstudy showsthat theresult of not undertaking these basi c economic reforms can be environmental
damageonalargescae.
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NoTeE

1 Thismethodology isused by the Chinese Environmental Protection Agency. See: XiaGuang, “ An Estimate of
the Economic Consequencesof Environmental Pollutionin China,” Policy Research Center of the National Envi-
ronmental Protection Agency, Beijing, 1996. However, | have not used hisdataset. When comparing hisas-
sumptionswith other work donein China, | believe hedrastically underestimated the damage.
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