








have long experience of this problem and 
have evolved instruments for dealing 
with it23, others are still attempting to 
formulate mechanisms that ensure local 
participation in the process leading up to 
a decision whether to approve mineral 
development projects, and if so, on what 
conditions. 

Sustainability in mineral 

resource use 
The issue of sustainability in the exploi­
tation of mineral resources arises from 
the argument that the people alive today 
should not limit the production and con­
sumption choices of future generations 
by using up "too much" of existing min­
eral resources. This implies that the in­
come from the exploitation of a mineral 
deposit should be invested in other forms 
of capital in such a way that the present 
value of future return on that capital 
equals the present value of the mineral 
deposit, that is, the natural resource capi­
tal should be replaced by an equal 
amount of other forms of capital.24

Following the emergence of the con­
cept of sustainable development, there 
has been a debate in recent years among 
economists on how to ensure sustainabil­
ity in resource use. A large part of this 
debate has focused on the fact that na­
tional income accounts do not measure 
the use of natural resources.25 It is argued
that just as depreciation of man-made 
capital is reflected in Net National Prod-

Table 2. Papua New Guinea: 

Balance sheet for subsoil assets, 

1988 (million kina) 
Assets 

Opening stocks 
Depletion 
Other volume changes 
Revaluation 
Closing stocks 

Source: Bartel mus et al., 1993. 
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Value 

3 683.7 
- 106.3

175.6
-2 168.6
1 584.4

uct (NNP), so should the decline in 
stocks of natural resources be taken into 
account, since that decline reduces their 
availability in the future, and since other­
wise society's total capital stock would 
be exaggerated. It is further argued that 
the resulting adjustment could lead to a 
dramatic downwards revision of NNP26

- an illustration of the fact that economic
growth as conventionally measured has
been achieved at the cost of depleting the
natural resource base and reducing future
growth, and that, consequently, measures
need to be taken to ensure the sustainabil­
ity of economic growth, with this gener­
ally implying changes in production and
consumption patterns.

While it is not the intention here to dis­
cuss in detail how depletion of mineral 
resources should be measured and how 
they should best be reflected in national 
accounts, some observations arising from 
recent work on the subject may neverthe­
less be useful in providing a perspective 
on the issues and on their implications for 
policy formulation in the area of mineral 
resources. 

It should first be noted that while com­
mercial natural resources are measured 
directly in national accounts, in the sense 
that the value-added associated with their 
exploitation is measured in national in­
come, the economic value of these re­
sources as assets appears only implicitly. 
Resource rents show up as a portion of 
operating surplus for the resource sec­
tors, but are not explicitly measured. 
Consequently, the value of economic de­
preciation of a deposit as a result of ex­
ploitation is not measured either, which 
means that resource depletion does not 
enter into the calculation of net product. 

The United Nations has drawn up 
guidelines for the establishment of "sat­
ellite" accounts for natural resources and 
the environment. These accounts are par­
allel and linked to the standard ac­
counts.27 One of these accounts is the 
balance sheet for subsoil assets. An ex­
ample of this appears in table 2. The table 
shows the value of subsoil assets for Pa-

pua New Guinea in 1988, including de­
pletion, resource discoveries ("other vol­
ume changes") and revaluation due to 
price changes. Underlying this balance 
sheet is a set of accounts in physical 
terms detailing the stocks and flows of 
individual minerals. 

While the principle of natural resource 
accounts is easy to understand, the meth­
ods used to establish them are less self­
evident. The physical volume of stocks is 
measured by proven reserves, a measure 
which is sensitive to price changes. It is 
agreed that reserves should be valued at 
the resource rent per unit, since the rent is 
what remains of the value of production 
after accounting for the returns to labour 
«nd "normal" returns to capital. Howev­
er, two approaches to value resource de­
pletion have been proposed. The first ar­
gues that "from the annual earnings from 
sale, an income portion has to be identi­
fied capable of being spent on consump­
tion, the remainder, a capital element, 
should be set aside year after year to be 
invested in order to create a perpetual 
stream of income that would sustain the 
same level of "true" income, both during 
the life of the resource as well as after the 
resource has been exhausted".28 The in­
come portion, or user cost, is the value of 
the depletion of the resource. The other 
approach, the net price method, amounts 
to using the full value of current resource 
rents as the value of depletion.29 The two
approaches can yield significantly dif­
ferent results, arising mainly from the 
difference in the relative weight ac­
corded to current depletion and new 
discoveries in relation to the total stock 
of resources. 30

While data problems limit the useful­
ness of natural resource accounts as 
quantitative indicators of welfare or eco­
nomic growth, the techniques described 
may, however, be useful as pedagogical 
tools that may help focus political atten­
tion on the need to replace natural re­
source assets with other types of capital 
in order to achieve economically sustain­
able development. 
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