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F rom ch ildhood people learn to “keep sco re.” Wei ght at birth as well as the ti mes to wal k

and talk are am ong the many meas ures co m pared by new pare nts. Chil dren have their own

l e xicon of important indexes, keeping tra ck of their hei ght, pe rf o rman ce at sports, an d

even skill levels in co m p u ter games. Sco res are pe rvasive in most as pects of life, and our eco-

n o m ic liv es are no diffe re nt.

Real gross domestic pro duct (GDP) is our conv e ntion al sco recard for the nation al econ o my.

GDP si mu ltaneo usly meas ures the total output of goods and se rvices and the inco mes gene rated

in the pro cess of pro ducing them. “Real” means it is adjusted to take acco u nt of chan g es in nom-

i n al prices over ti me (i.e., inflation or deflation). Alth o u gh not as exciting as so me mea s ures, it

has its share of ti me in the sun, pe rhaps being fol l o wed es pecia l ly cl ose ly when ti mes are ba d.

G D P, and the re lated fam ily of nation al acc o u nts, is the subject of th is pape r. Granted, GDP

a cco u nting is not normal ly a subject that can long hold a typ ical reader's atte ntion, alth o u gh it

may pro v oke a passing gl eam in the eye of the rapa cio us cap ital ist just as it does a smolder in that

of the rabid envi ron me ntal ist. But he re we try to develop a more inte resting pe rs pective on the

top ic, claiming that tra d e- offs between econ o m ic well being and env i ron me ntal qua l ity are fal se .

We shall argue that a broader “green GDP” chan g es any lingering pe rce p tions of mu tu al ly excl u-

sive op tions. Counting the be neficial se rvices pr o vi d ed by the envi ron me nt (or deducting the loss

ca used by pol l u tion), green GDP pro vi d es a more fair set of scal es for econ o m ic sco ring. Th is po-

sition is far from ra d ical. In d eed, it is part of the logic used to defi ne nation al inco me and has bee n

so for nearly a ce ntury. What may be more ra d ical is the move from con cept to real ity and the as-

so ciated claim that it is feasible to actu al ly extend the GDP in th is way. After dis cussing these

con ce p tu al iss u es, we di s cuss the preced e nts for such work and the ground that has al rea dy bee n

co v e red, as well as that wh ich re mains to be expl o red.

The Concept of National Income

The purp ose of meas uring nation al inco me is to develop a gauge of mate rial well being. Nation al

In co me is defi ned as the total consumption of all people in the nation during a given time period.

GDP sums all goods con s umed in a given year, val u ed at their purchase price. (Beca use of the em-

phasis on con s um p tion, goods pro duced but not con s umed are not co u nted.) When lite ral ly sum-

ming appl es and oran g es, ea ch good is wei ghted by its price beca use, with co m petitive mark ets ,

the price is a co mm o d ity’s val u e“at the margin.” That is, it is the value to the last buyer of one

m o re unit.

Labeling GDP as an aggre gate inco me when reasoning from house h old con s um p tion may see m

confusing. Ho we v e r, in a cl osed econ o my whe re budgets ulti mate ly balan ce, what is spe nt must

be paid to so meone, beca use one pe rson ’s expe n d itures wind up in so meone els e ’s pock et.

All of th is logic is f i ne when the th i n gs we use to pro duce these goods and se rvices are “used

up” ea ch ti me we reco rd that inco me. But of co urse, we know that th is is not the case. Some th i n gs

p ro vide se rvices that can be used for pro duction (or con s um p tion) over many t i me pe riods. In th is

case the expe n d itures for them to day pe rm it fu ture pro duction without fu ture expe n d itures, so our

balan ce between expe n d itures and inco me is no longer con siste nt. To try to meet th is cha l l e n g e

econ o m ists have used adjust me nts, at least for what they have judged to be the most important

types of lasting cap ital. These adjust me nts gene ral ly inv olve deducting the am o u nt of cap ital as-
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sets that are “used up” in any given year (known in techn ical te rms as depreciation). The con ce p t

is known as net inco me, and its co rres p onding meas ure is Net GDP.

One inte rp retation of net inco me is the am o u nt that may be con s umed ea ch year and still lea v e

the nation as well off as it was bef o re that con s um p tion. In his 1939 classic Value and Capital,

Sir John Hicks explai ned th is con cept by an al o gy to an indivi du al's inco me. Supp ose that all of a

pe rson's inc o me co mes from the returns on so me fi n an cial asset (the inte rest on a bank sa vi n gs

a cco u nt for exam ple). If the fa ce value of the asset is $100, and the inte rest rate is 5%, then his

i n co me is $5. Th is is the maxi mum am o u nt that the pe rson can con s ume in the pe riod with o u t

changing his fi n an cial position. By spending anything less, he would be sa ving; by purchasi n g

anything more, he would be eating into his cap ital. Thus, $5 is a s u s t a i n a b l e i n co me. For an econ-

o my, net nation al inco me is nation al inco me less any chan g es in the sto ck of equipme nt and struc-

tures. As we dis cuss b e l o w, an important eleme nt in ef f o r ts to ref o rm meas ures of nation al in-

co me is to reco gn ize that a so ciety has more assets that contri b u te to nation al well being than

si m ply the fi x ed assets in its fa cto ries .

At a con ce p tu al level, these iss u es can be defi ned in precise te rms. Nonethe l ess, in pra ctice

what we meas ure has never been more than an app roxi mation. Net GDP has a num ber of fla ws

that are well reco gn ized. F i rst, it ne gl ects all man - made con s um p tion goods that do not trade in

mark ets at ob se rv ed prices. For exam ple, se rvices and goods exchan g ed on bla ck mark ets are

o m itted. Some might re gard these activities as re lativ e ly small, but the exte nt of bla ck mark et ac-

tivity is likely to vary across nations, co m pl icating co m parisons between them. An other omis-

sion is “home pro duction,” goods pro duced or se rvices pe rf o rmed by a fam ily for itse lf. In de-

v e l oping econ o m ies, home pro duction can include subsiste n ce farming and often co m p rises a larg e

share of the over- all pro duction and “inco me” gene rated th ro u gh these activities. In the developed

econ o m ies, home pro duction can include co oking, c l eaning, ch il d - care, home impro v e me nts an d

so on. As many of these types of goods we re tra d ition al ly “wome n ’s work,” one bran ch of fe m i-

n ism has acco rd i n gly crit i q u ed the conv e ntion al meas ure of nation al inco me as ha ving a male bias .

On ce again th is ob se rvation is not ne ws. An earl ier pioneer in the meas ure me nt of nation al in-

co me, A.C. Pigou, iron ical ly ob se rv ed, “If a man marries his house k ee per or his co ok, the nation al

[ i n co me] is diminished. ”

An other set of non - mark et se rvices is more re l e vant to our arg ume nt for expanding the eco-

n o m ic sco recard: GDP al so omits se rvices pro vi d ed by the envi ron me nt. Clean lak es and fish i n g

ta ckle are both re q u i red for an gling; cl ean air and med ici nes both can pre v e nt asth ma att a cks; but

only the latter eleme nt in e a ch pair is co u nted in GDP. As with home pro duction, th is omission

was noted from the be g i nning. Pigou noted for exam ple the be nefits of public parks and natural

bea u ty, and likewise the dama g es from fa cto ry smoke, wh ich may hinder a num ber of se rvices in-

cluding visi b il ity, cl othes washing, and gard e n i n g .

The adjus t me nts inhe re nt in Net GDP have si m ilar incon siste n cies, in particu lar omitting the

d e p reciation of natural cap ital. If the pump at an oil well wears out, its depreciation is deducted

from GDP; if the oil runs out, it is not. If a disease destro ys a he rd of domestic cattle, the lost as-

set is deducted from GDP; if a co mme rcial fishe ry beco mes depl eted, it is not. By the same to-

ken, d i s c o v e r i e s of new natural reso urces are al so not added to GDP. These exam pl es are es pe-

cia l ly p e rs u asive beca use the co mm o d ities inv olv ed (oil and fish) are important eleme nts in

n ation al output. Neverthe l ess, the basic reasoning extends to the se rvices of eco l o g ical assets that

are not tra d ed on mark ets .
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Wet lands, for exam ple, are natural assets that pro vide a stream of se rvices (no pun inte n d ed ) ,

i n cluding supp o r ting fish hab itat, flood protection, and filte ring nutrie nts from water to mai ntai n

q u al ity. In the case of fossil fuels and mine rals, the U.S. Bureau of Econ o m ic An alysis (BEA ) ,

the agency charg ed with mai ntaining data on the nation al acco u nts, reco gn ized the incon siste n cy

as far ba ck as the 1940s. Ho we v e r, it omitted such deductions, not for theo retical reasons, but be-

ca use of meas ure me nt problems with valuing or pricing the un-priced assets .

W h ile pro p one nts of green GDP have emphasized the inte r- te m p o ral iss u es of depreciati n g

n atural assets to ensure more credible meas ures of the exte nt of sustai n able gro w th, the static is-

s u es of monetizing the econ o m ic value of the flow of envi ron me ntal s e rvices are equal ly impor-

tant. The problem is not one of theo ry but one of meas ure me nt. From the be g i nning, Pigou an d

othe rs cl early prefe rred that public goods be incl u d ed in the ideal meas ure, but omitted them for

p ra ctical con si d e rations. They arg u ed (probab ly r i ght ly in most cases) that an index of mark et

goods was likely to be positiv e ly co rre lated with a Hicksian meas ure of sustai n able inco me, so

that it might se rve as a prox y.

W h ile curre nt meas ures of net GDP have been important in focusing si gn ificant po l icy debates

in the last half of the twe ntieth ce ntury, a new ce ntury offe rs the opp o r tu n ity to con sider addi-

tion al st e ps. Moreo v e r, the re is evi d e n ce to suggest that the expan sion is overdue. For exam pl e ,

research by Do ra Costa (see Further Rea d i n gs) has found that, between 1900 and 1997, expe n-

d itures on recreation goods as a pe rce nt of total pe rson al expe n d itures nearly tri pl ed from 3% to

nearly 9%. Histo rica l ly, patte rns in such expe n d itures have al so mirr o red the use of the natural

assets such as parks and forests that supp o r t such recreation. As the importan ce of these types of

n on - mark et se rvices has grown over ti me, the bias of the proxy may have grown as well. Th is cal l s

i nto question the value of a proxy if its defi n ition may lead an alysts to overl o ok pra ctices that un-

d e rm i ne public goods, the reby syste matica l ly eroding the co rre lation with a more re l iable mea-

s ure of sustai n able inco me .

Measuring the Quantities and “Prices” of Non-Market Goods

As pre vio usly noted, the basic pro cedure for cal cu lating Net GDP is to sum the value (as mea-

s ured using mark et prices) of all goods and se rvices con s umed in a given year (Nominal GDP),

ne x t to subtra ct esti mates of depreciation of cap ital equipme nt (Nominal Net GDP), and last to

co rrect for inflation (Real Net GDP).

In pri n ci ple, ob se rving chan g es in the am o u nts of se rvices pro vi d ed by non - mark et reso urces

need not be any more difficu lt than ob se rving the quantities of mark et goods. Exte n sive data are

al rea dy col l ected on rese rv es of natural reso urces, on air and water qual ity (to meas ure chan g es

in these ame n ities), and on so me as pects of the se rvice pro vi d ed by ecosystems. Ho we v e r, the re

are at least two chal l e n g es that would have to be overco me to inco rp o rate the envi ron me nt an d

n atural reso urces into GDP. Fi rst, more data would need to be col l ected on a more syste matic ba-

sis to re p rese nt the con d ition of the se rvices being pro vi d ed by div e rse natural assets on a nation al

s cale. Even whe re govern me nt agencies and private parties are curre nt ly col l ecting data, they fre-

q u e nt ly targ et problem areas, rather than developing a sam ple that would adequate ly re p rese nt the

co u ntry. Second, judgme nts would have to be made about the best way to des cri be the se rvices

these assets pro vide and thus to col l ect the re l e vant data. Mark et goods gene ral ly co me to con-

s ume rs in reason ab ly we l l - d efi ned units, ofte n - d is crete pa cka g es. Even se rvices available fro m
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p rivate mark ets typ ical ly have a unit of acco u nt that has been dete rm i ned by the mark et. But what

are the “units” we should use to meas ure chan g es in air qual ity? From one pla ce to an other an d

from one t i me pe riod to an othe r, air qual ity may be impai red by diffe re nt pol l u tants, and fur-

the rm o re ea ch pol l u tant may be important to people for diffe re nt reasons. Some pol l u tants may

have cumu lative impa cts res u lting from lon g - te rm expos ure. Othe rs may have se rio us effects fol-

l o wing acu te episo d es. Moreo v e r, these am b ie nt con ce ntrations can vary conti n u o usly over spa ce

and ti me, rather than being sold in dis crete pa cka g es at dis crete location s .

To address these difficu lties, the most important as pects of env i ron me ntal qual ity would ha v e

to be dete rm i ned, and reso urces would have to be aggre gated in so me way, such as by affected

p op u lation, or by natural area (e.g. an ai rshed or wate rshed). While they raise new roa d b l o cks to

be mane uv e red, most have been reco gn ized bef o re and thus need not form an insurm o u ntable bar-

rier to pro g ress. In d eed, a ce ntury ago, bef o re GDP was con structed, si m ilar problems probab ly

see med da u nting. Prices and quantities had not been pre vio usly col l ected on a large scale; judg-

me nts had to be made about adjusting for qual ity chan g es across pla ce and ti me; and even more

fu n dame ntal questions about the theo ry and arith metic of indexes we re yet to be work ed out.

A more difficu lt problem than meas uring the quantity of envi ron me ntal se rvices is infe rri n g

the val u es to wei ght them. For mark et goods, these val u es are prices, but the re are ob vio usly no

p rices for goods that are not tra d ed in mark ets. Moreo v e r, even in th ose cases whe re it is not easy

to disti n g u ish the quantity of a mark et good from its price, econ o m ists have long reco gn ized that

we have an “ace in the ‘wh ole’ ”: we know how much was spe nt. These total expe n d itures pro-

vide a fu n dame ntal con siste n cy con d ition. The pro duct of price and quantity indices equals ob-

se rv ed expe n d itures, so we can infer an impl icit price from total expe n d itures, given an app ro-

p riate quantity index or vice versa .

We have put a num ber of meas ure me nt iss u es on the table. On ce again, how e v e r, they are not

e nti re ly ne w, and econ o m ists have developed to ols to address them. Con sider fi rst the case of de-

p reciating natural cap ital, such as the depl etion of fossil fuels and mine rals, net of new dis co v e r-

ies. While we ob se rve the price of extra cted reso urces in mark ets, we cann ot ob se rve direct ly the

value of natural reso urces in the gro u n d. The value of the asset may be infe rred from an esti mate

of the fu ture stream of extra cted reso urces, or app raised based on sal es or leases of s i m ilar lan d s .

N onethe l ess, these are not ai r ti ght pro cedures. They must be based on inf o rmed judgme nt, an d

the re is nothing wrong with admitting it. The pe rfect is the ene my of the good, a tru ism that has

been reco gn ized in depreciating man - made cap ital. We do not necessarily ob se rve the change in

mark et price of cap ital equipme nt as it wears out (blue- b o ok guides may exist for auto m ob il es ,

but not fa cto ry equipme nt). Rathe r, he re too ru l es - of - thumb and profession al app raisals must be

a d op ted.

In fa ct, the U.S. BEA be gan a pro cess of meas ure me nt with the depl etion of sto cks of natural

reso urce in the early 1990s, bef o re being expressly proh i b ited by the U.S. Con g ress. Inte rest i n gly,

their pre l i m i n ary esti mates sh o wed that, over the past 40 years, new dis co v e ries have ro u gh ly off-

set dep l etions in the Un ited States. The same has not been true in all co u ntries, howe v e r. Robe r t

Re petto and his col l ea g u es at the Wo rld Reso urces In stit u te have esti mated that much of In d one-

sia's ti g e r-like econ o m ic gro w th in the 1980s beco mes more tab b y-like when its declining forest

reso urces are depreciated.

A cco u nting for the depreciation of these natural assets is fa cil itated beca use the raw mate ri-

als they pro vide are tra d ed in mark ets, even if the assets the m se lv es are not. It should not be sur-
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p rising that more difficu lty arises in valuing the non - mark et goods and se rvices pro vi d ed by nat-

ural assets. Th is same difficu lty has arisen in anther conte x t, assessing the be nefits and costs of

a public project. A si m ple, histo rical exam ple of be nefit - cost an alysis may help to crystal l ize the

parallel. Con sider a prop osal to build a dam. The dam has cl early defi ned mark et - based costs. It

al so pro vi d es so me mark et se rvices, such as hy drop o we r, wh ose be nefits can be meas ured in dol-

lars. But us u al ly it al so pro vi d es si gn ificant non - mark et se rvices — recreation, wate rshed protec-

tion, and flood control — that par t ly motivate the project, as well as so me non - mark et costs in the

f o rm of lost natural areas .

If the mark et be nefits a l one do not justify the costs, an econ o m ic app raisal of the project turn s

on whether the net econ o m ic be nefits of the non - mark et se rvices are “big enough.” To an s we r

s uch questions, econ o m ists have developed techn i q u es to infer these val u es. In fa ct, gover n me nt

a g e n cies have been using them ro u ti ne ly in be nefit - cost an alysis for many years, and are even re-

q u i red to do so by legislation or by Execu tive Order for major re g u lations. As a res u lt, the re is an

i n con siste n cy between the way such goods are treated when “keeping sco re” of a si n gle project

or a re g u lato ry pro g ram vers us the col l ection of public and private activities that co m p rise the

econ o my as a wh ol e .

One co mm on method for est i mating val u es for non - mark et goods is to infer them from be-

ha vior in linked mark ets. For exam ple, in the case of water qual ity that supp o r ts outdoor recre-

ation, people do not pay for the water qual ity direct ly. In stead they pay by traveling further to a

better qual ity lake, the reby re v ealing their value for the diffe re ntial qual ity. Similarly, people may

n ot pay direct ly for air qual ity. Yet in so me cities like Los An g e l es, house h olds do pay more for

h o mes in a co mmu n ity with cl eaner a i r. Est i mating the econ o m ic val u es for such envi ron me ntal

se rvices beco mes more challenging as they beco me more re m ote from mark ets. The enjoyme nt

people derive from kn o wing that bald ea gl es exist can probab ly only be val u ed with survey ques-

tionn ai res of people's wil l i n gness to pay for protecting the m .

The conte xt of GDP acco u nting re q u i res a so me what diffe re nt pe rs pective on these meth o d s

than a typ ical be nefi t - cost assess me nt. Fi rst, for be nefit - cost an alysis, econ o m ists have gene ral ly

had the goal of esti mating the total be nefits for a prop osed dis crete change in so me envi ron me n-

tal reso urce, whe reas for GDP acco u nting only the marg i n al value of a small change at the ob-

se rv ed level of the reso urce is re q u i red. Second, in be nefi t - cost an alysis a base l i ne is ob se rv ed

and new levels of envi ron me ntal se rvices are “guessti mates” of what a pol icy will deliv e r, wh il e

for GDP acc o u nting the change in envi ron me ntal se rvices being eval u ated is actu al ly ob se rv ed.

Fi n al ly, sam pling econ o m ic val u es from vario us locations is co m pl icated by the fa ct that the re

is no reason to be l ieve that val u es are con stant within re g ions. For mark et goods, co m petition

f o rces prices to be ro u gh ly co m parable within a given area and for co m parable outlets. With o u t

th is co m petition, the value of envi ron me ntal goods may differ by people's tastes in a co mmu n ity

and by the ba ck g round levels of the good. For exam ple, people may be willing to pay more for an

e nvi ron me ntal impro v e me nt if they live in a high ly pol l u ted nei gh b o rhood than if they live in one

that is al rea dy fai rly cl ean .

An actu al exam ple for the value of wet lands il l ustrates the last point. The Ame rican Asso ci-

ation of State High way and Tran s p o r tation Officials (AASHTO) pe rio d ical ly surv e ys states’ costs

in meeting re q u i re me nts to prese rve wet lands when con structing new high ways. In 1993, the av-

e rage per acre mit i gation costs (often asso ciated with purchasing wet land miti gation cred its fro m

estab l ished “wet land ban ks”) ran g ed from $58 , 200 to about $1.1 mil l ion — s u b stantial ly more than
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an order of ma gn itude diffe re n ce in th is crude proxy for a monetary meas ure of the costs to mai n-

tain these natural assets (i.e., the depreciation of wet land reso urces as natural assets). Similar dif-

fe re n ces can be found in meas ure me nts of house h old val u es for env i ron me ntal se rvices .

Des p ite diffe re n ces with the be nefi t - cost conte xt, econ o m ists have begun to accumu late ex-

pe rie n ce in applying such val u ation methods to the acco u nting conte x t. For exam ple, we ha v e

used inf o rmation on changing levels of air qual ity (as well as other public goods such as cri me

and education) in the Los An g e l es area to cal cu late green cost - of - l iving indexes, cl ose ly re lated

to green GDP. Such cost - of - l iving indexes are an average of price chan g es we i ghted by quanti-

ties, rather than quantities wei ghted by prices. We found that when impro v e me nts in Los An g e-

l es's air qual ity we re acco u nted for, the esti mated cost - of - l iving decreased by one- te nth of one

pe rce nt. While th is esti mate may seem small, it is co m parable to meas ures of the effect on the

cost of living of the impro ving qual ity of mark et goods, and is large enough to have important

econ o m ic impl ications. Thus, at least in th is case, the envi ron me nt has the pote ntial to have a no-

ticeable impa ct on our acc o u nts .

Ce rtai nly, these are only be g i nn i n gs, and questions re main. Acco rd i n gly, moveme nt to ward

g reen acco u nts should take pla ce incre me ntal ly. Even when a full acco u nting is real ized, the gree n

a cco u nts would best be treated as “sate l l ite” acco u nts, re l eased to g ether with the conv e ntion al

a cco u nts rather than in pla ce of them. In so doing, we can begin pre l i m i n ary work wh ile gai n i n g

e x pe rie n ce with the m .

C o n c l u s i o n s

On the th i r tieth ann iv e rsary of Earth Day, ABC ai red a pro g ram with Presi d e nt Clinton an d

L eon ardo de Cap rio about the con d ition of the envi ron me nt. The Nie l sen rat i n gs put ABC in last

pla ce am ong major netw o rks and one of the other netw o rks ai red a re- run! Moreo v e r, ABC lost

vie we rs over the co urse of the hour. An alysts used th is evi d e n ce, as well as other polls, to suggest

that the envi ron me nt was unl i k e ly to be a major issue in the November 2000 Presi d e ntial elec-

tion, and indeed it was not. Yet these same ob se rv e rs arg u ed that the res u lts did not imply public

co mm it me nt to the envi ron me nt was on the wane. Rathe r, people tend to view the envi ron me nt as

a co l l ection of local iss u es. Ine vita b ly, howe v e r, one confronts the adding up problem. That is ,

d oes the adage to “think gl obal ly but act local ly” rea l ly co m p u te? Without con siste nt green GDP

we cann ot kn o w !

A union of nation al acco u nting and envi ron me ntal ism is a marriage that can make both fam-

il ies pro u d. From the pe rs pective of econ o m ic acco u nting, it moves our empirical meas ures cl ose r

to their theo retical goals. Nation al acco u nts are increasi n gly used to keep sco re of how the econ-

o my is doing over ti me, and fre q u e nt ly to draw infe re n ces about the effectiv e ness of public pol i-

cies and pol itical lea d e rs. And yet, many goods and se rvices that people value, including th ose

furn ished by the envi ron me nt, are not incl u d ed in the index. In so me cases, such as the exam pl e

of In d onesia, these omissions create a large diffe re n ce in one ’s assess me nt of the econ o my an d

its lea d e rship. In other cases, their importan ce may be less si gn ificant, but including them ass ures

that we reco gn ize uninte n d ed byp ro ducts of pol icies that may ca use harms in the fu ture and would

othe rwise be overl o ok ed by conv e ntion al indicato rs .

Envi ron me ntal ists have strate g ic reasons to supp o r t green acco u nting. Simply put, to co u nt in

the pol icy arena, the envi ron me nt must lit e ral ly be co u nted. Rather than being asso ciated me re ly
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with ab stra ct and us u al ly forg ettable be nefi t - cost ratios for specific pol icies or re g u lations that

cann ot be added up across pol icies or statu tes, enhan ced (or degra d ed) envi ron me ntal se rvices

would be refl ected direct ly in the nation al acco u nts. Thus, green acco u nting has the pote ntial to

s ustain a seat for the envi ron me nt in the pol icy tab l e .
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