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man-made capital (KM), natural capital (KN), human-capital (KH), and social

capital (KS), then

K = KM + KN + KH + KS

Sustainability would require, 0
K

t

∆ ≥
∆

, (where, ∆ stands for change; t stands

for time) implying any change in the aggregate capital stock over time should

be positive (or non-declining). Hence, in case of weak sustainability various

forms of capital are assumed to be substitutable over the margin.

On the contrary, if substitutability is not assumed, it is necessary to maintain

each component of the capital base in order to achieve SD. This has come to be

known as Strong Sustainability criterion. Therefore, if natural capital cannot be

substituted with human-made capital, one needs to maintain the level of natural

capital while ensuring the weak criterion of non-declining stock of aggregate

capital over time.

Formally, the strong sustainability criterion can be written as, 0
K

t

∆ ≥
∆

and

0≥
∆
∆

t

KN . The conditions suggest that while maintaining the aggregate capi-

tal stock is necessary for achieving SD, the sufficiency condition for the same
is a non-declining natural capital stock. Therefore, replacement or substitution
of the depleted natural capital by any other form of capital is not allowed at the
margin.

A third interpretation defines sustainable state as one in which the natural

capital stock is non-declining through time. Maintaining natural capital is a

necessary condition for sustaining the economy's productive potential if natural

capital is essential for production and is not substitutable by other components

of capital. This interpretation is also limited by the yet unresolved debate on

weak versus strong sustainability.
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population than it has been able to add to its capital base over the given time

horizon. Hence, the country's development path is unsustainable.

One can re-express the sustainability conditions in per capita terms. If popula-

tion is growing faster than total wealth, the country has a declining wealth per

capita. Since well-being is determined at the individual level by per capita

wealth, sustainability means that we must have sustained genuine savings per

capita. This is formally equivalent to saying that increments in wealth per cap-

ita must be increasing. It follows that we can write

( ) 1
0,

dk d K N K dK K
n Where, k =

dt dt N K dt N

� �� � � � � �= = ⋅ − ≥� �� � � � � �
	 
 	 
 	 
� �

Here, dk
dt is the growth of capital per head, K is now all capital (not just

man-made capital, (KM)), N is population, and n is the rate of population

growth. Note that dK
dt is genuine savings, the net addition to wealth.

It is immediately obvious that, whatever the size of wealth per capita (K/N), the

last bracketed expression could easily become negative. It is obviously nega-

tive if the rate of population growth, n, exceeds the rate at which per capita

genuine savings increases as a proportion of per capita wealth. Population

growth can be seen to be a potential threat to sustainable development.

Having such broadbased treatment, Arrow et al. (2010) are able to empirically

test whether some country is on the sustainable development path. They con-

sider five countries which differ vastly in terms of the characteristics of their

capital base, viz., United States, China, Brazil, India, and Venezuela. The study

finds comprehensive investment as positive in all countries with maximum

contributions from human capital. The increment in human capital is a major

factor that outweighs the negative influence caused by the depletion of natural

capital. China receives the least contribution to its comprehensive investment
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from human capital. Similarly, Venezuela appears to be the most resource de-

pleting country, with very large reductions in natural capital. In per capita

terms, the study finds India to be a sustainable economy.

3.2 Measuring sustainability in accounting terms

As discussed earlier, the analysis of sustainable development requires a com-

prehensive measure of wealth which includes different forms of capital, viz.,

man-made, human, natural, and social capital. Hence, natural resource account-

ing needs to be much more comprehensive than the conventional national in-

come accounting if one were to encourage the formulation of policies for sus-

tainable development (Parikh and Parikh, 1997, p.4). It is also argued that ac-

counting for the environmental resource use does not normally take place in

the process of economic activities because the costs of environmental degrada-

tion and resource depletion are not borne by the economic actors who cause

them. Although the effects of environmental resource depletion may be outside

the profit and loss account of a firm, they are not outside the accounts of soci-

ety, or nation as a whole.

However, the traditional measures of wealth like Gross Domestic Product

(GDP) and Net Domestic Product (NDP) fail to measure accurately the contri-

bution of the environment and the impact of economic activities on environ-

ment. This accounting method neglects not only the value of services arising

out of rich natural resources, but also factors like high population growth and

their pressure on natural resources. The valuation of services from agriculture,

fishing, forestry, mineral extraction, and other primary activities on which

many developing countries depend are not taken into account. Hence, such

omission of the degradation and depletion of the country's natural capital leads

to over estimation of national income figures, and also creates an illusion that

economy is growing when, in fact, its natural wealth is declining (Haripriya,

2004, p.13). With the above considerations in mind, the traditional accounting

systems have been duly considered inadequate. From this viewpoint, it is im-
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portant to consider the role of the environment in our economy and the impact

of our economic activities on the environment. Hence, a true national income

accounting system must consider the role of environment and the impact of

economic activities on the environment (e.g., reflect the depletion of natural

capital base). Hence, the value of such impact (i.e., value of depletion of natu-

ral resources) need to be subtracted from the conventional notion of income to

arrive at a true figure of net income. Such accounting measure which is a true

indicator of sustainable development is called Green Accounting.

Green Accounting estimates the prices for all national assets, including natural

and human capital assets, and includes those estimates in the ‘financial state-

ment’ of the nation. The methodology captures the ‘externalities’ (spillovers

resulting from economic activities) coming from material and unaccounted

changes in several capital, viz., natural, human, and social capital by estimating

their stock or net asset values, and brings them within a common framework of

value accounting for the nation. In practice, Green Accounting involves an ar-

ray of quantitative estimations, which involves modeling and valuing the non-

marketed services of environmental assets such as forests, calculating the value

of education as a generator of future incomes, valuing future liabilities in the

form of pollution abatement costs and healthcare costs, etc. One of the impor-

tant indicators of Green National Accounting system is the Environment Ad-

justed Domestic Product or Eco-Domestic Product, also popularly known as

the ‘Green GDP’.

The handbook on a System of Integrated Environmental and Economic Ac-

counts published by the United Nations (1993) defines eco-domestic product as

follows:

eco-domestic product (EDP) = gross domestic product (GDP) –

depreciation of produced assets –

depletion of natural resources –

degradation and pollution damage
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Although it is suggested that in order to have a true picture of the rate of eco-

nomic progress, one must have a more encompassing measure of national in-

come. Thus, eco-domestic product is an intrinsically important measure of in-

clusive income. However, from the viewpoint of sustainability, eco-domestic

product does not directly measure whether this true income can be sustained.

This leads to the notion of genuine savings, which can be conceived as the net

change in wealth over an accounting period as new assets are invested, old as-

sets depreciate, and natural resources are augmented or depleted. Since wealth

represents the potential to generate income and induce well-being, changes in

wealth (i.e., genuine savings) are intimately linked to the question of sustain-

ability. The operational or accounting definition of genuine savings is as fol-

lows:

genuine savings = net savings - depletion of natural resources -

pollution damages

where, net savings = gross savings - depreciation of produced assets.

Therefore, using the accounting measure, one can infer a country as sustain-

able, if the genuine savings are non-declining over time. In other words, a

country is sustainable if the growth in its genuine savings is persistently posi-

tive over time.

Box 3. Measuring sustainability: Economic Vs. Accounting approach

One must make a comparison of the two measures of sustainability in order to

facilitate the right choice in policy making. Parikh et al. (1997) compare the

two approaches in the environmental valuation context. According to them,

while the accounting approach prefers to record only the actual financial trans-

actions, the economic approach looks at environmental valuation from a broad-

er perspective.

The true damages of environmental degradation are grossly under estimated in

the pure accounting approach, whereas economic approach accounts for some,
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if not all, of the environmental damages. In accounting for the health damages,

for instance, the accounting approach would record only the actual expenditure

on illness, and leads to a cost of illness method. The economic measure, on the

other hand, goes beyond illness to account for the loss in human capital includ-

ing disability adjusted life years (DALY), or statistical value of life (SVOL) or

known loss of IQ in children, or the loss of work or output due to absenteeism.

The economic approach presents a broader measure of sustainability. As part

of the discussions of the two approaches above, one finds that both economic

and accounting measures of sustainability may arrive at the same condition

(that genuine savings over time must be non-declining). However, both ap-

proaches will yield completely different estimates of genuine savings, because,

while the economic approach follows a method of shadow valuation (resource

rental for non-marketed goods) and takes into account the opportunity cost of

any economic activity, the accounting approach primarily rely on the expendi-

ture approach.

Further, economic measure is surrounded by severe uncertainties arising from

the computation of shadow value which is a major limitation of this approach.

The accounting approach on the contrary, even if limited in its scope, is a first

step towards measuring environmental sustainability which can be applied in

practice.

Finally, although the economic approach to measure sustainability is quite

broad based and comprehensive, it nonetheless remains value ridden like the

very meaning of SD. For instance, the normative requirement that the intergen-

erational welfare being Pareto efficient is contentious, because one can find

consumption path satisfying the condition of non-declining intergenerational

welfare that is not Pareto efficient.
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4.0 Sustainable Development in Practice - India

One of the chief merits of Green accounting is that it overcomes the shortcom-

ings of the traditional approach of the System of National Accounts (SNA)

which does not include natural resources into national accounts of an economy.

Moreover, having an environment adjusted domestic product, policies can be

designed to enhance economic growth without extensive natural resource de-

pletion, thereby achieving more sustainable income. Finally, the gap between

GDP and the environmental adjusted GDP quantifies the extent of depletion

and degradation and sends important signals to take necessary policy actions.

The field of environmental accounting of natural resources is in a growing

stage. India has made a major breakthrough by initiating studies on Natural

Resource Accounting (NRA) with the ultimate objective of building up Green

GDP for the Country. The Central Statistical Office (CSO) has been working

on a methodology to systematically incorporate natural resources into national

accounts in different states for land, water, air, and sub-soil assets.

A recent initiative by the Green Indian States Trust (GIST) aims to set up top-

down economic models for annual estimates of adjusted Gross State Domestic

Product (“GSDP”) for all Indian States, thus capturing true “value addition”

not just at a National level but also at the States level. The study's top-down

approach provides a consistent and impartial national framework to value the

unaccounted aspects of national and state wealth and production by establish-

ing the link between existing research which are not yet tied together in a man-

ner to be useful for policy analysis.

Clearly, the efforts till date in India towards incorporating the natural resources

in its national income are far less than what is required for an informed deci-

sion on sustainable development policy. This requires speeding up the research

activities which facilitate better valuation techniques for the environmental

resources. An increased participation of the government, both state and central,

is necessary to invoke far more seriousness in the pursuit to understand wheth-
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er sustainability can be achieved or not. Moreover, equal emphasis on eco-

nomic approaches as with the accounting approach should be laid to come up

with a strong base of environmental accounting in India. Constructing envi-

ronmental indicators, which would suggest the depletion values of specific

natural resources (e.g., GIST's state-wise estimation of the depletion values of

several environmental resources), may also help in this direction.
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