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Both the System of Integrated Environment and Economic Accounting (SEEA) and the
Environmental and Natural Resources Accounting Project (ENRAP) are efforts to expand
conventional national economic accounts in order to better reflect interactions between the
market economy and the natural environment. In order to maintain a close relationship to the
System of National Accounts (SNA) accounting standards, SEEA adopts conventional definitions
of productive sectors and attempts to minimize the use of imputations. As a result, SEEA fails to
account for many valuable services of the natural environment and encourages the use of
techniques that provide misleading and poor estimates of depreciation and damage to the
environment.

ENRAP addresses these deficiencies by explicitly recognizing that the natural environment is a
productive economic sector. ENRAP encourages the use of imputation approaches that draw on
techniques common in the environmental economics literature. These approaches are consistent
with definitions of depreciation and environmental damage widely accepted in economic theory.

This paper develops a theory of environmental accounting drawing on principles from the
environmental economics literature. This theoretical framework underlies the ENRAP approach
and provides a basis for contrasting ENRAP and SEEA analytically. Using Philippine data,
SEEA-type estimates are compared with those of ENRAP.

A Theory of Environmental Accounting

One difficulty in developing a theory on "environmental accounting" is that the term itself can
have two distinct interpretations. For, perhaps, a majority of economists who have thought about
the subject, environmental accounting refers to adjustments in the conventional measures of
economic performance, such as the GDP, NDP, GNP or NNP, in order to make these measures
more sensitive to changes in the natural environment. This view of accounting focuses on its
"scorekeeping" role: accounting as a tool for measuring performance - the performance of a
business or an entire economy (Peskin, 1996). The theoretical approach often used to develop
alternative measures of economic performance is to examine the implications of maximizing a
social welfare function expanded to include the services of natural capital. Along with the goods
and services generated by marketed capital, the arguments of this function include both the
marketed and non-marketed goods and services generated by the natural environment. These
goods and services include the consumption benefits of amenities provided by the natural  pp ;-
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environment, waste disposal services, and the detrimental effects of pollution (treated as a
negative service). The ability of both marketed and environmental capital to generate these
goods and services at any point in time depends on the depreciation of marketed capital, the
depreciation of natural resources, and the deterioration of the natural environment. Depending
on the specific arguments and form of the social welfare function and the assumed technical
constraints that limit its maximization, the theoretical analysis leads to a Hamiltonian that is
equivalent to a modified net national product measure (See Hamilton 1996, Maler (1996),
Weitzman 1976).

Consistent with this line of theoretical development, an alternative focus of accounting is not on
the scorekeeping function, but rather on its "management" role. This involves the use of
accounting as a means to assemble information in a logical manner in order to support the
operations of a business or an entire economy. For management purposes, the structure of the
accounts is more important than the implications of this structure on performance indexes.

Of course, accounting structures need not rely totally on economic theory. Structures can be
justified on grounds of convenience, convention, tradition or even arbitrary decisions of the
moment. However, the advantage of a theoretical justification is that it helps assure that the
structure is complete and logically consistent. Indeed, as we shall see below, one problem with
the UN SEEA system is its over-reliance on considerations of convention and convenience
which has led to a system that is too incomplete to address important environmental
management questions.

The ENRAP approach

The ENRAP accounting structure is based on the premise that an economic account should
attempt to cover all the economic inputs and outputs that, together, comprise an economic
system. For inputs and outputs to be "economic,” they need not have market prices. Rather, they
must be scarce enough, if marketed, to attract a non-zero price. The natural environment is one
major source of non-marketed but economically scarce inputs and outputs. ENRAP essentially
"expands" conventional economic accounting structures to cover the input and output services of
non-marketed (essentially environmental) capital.

The reason for ENRAP's emphasis on a complete accounting of all economic inputs and outputs
is that ENRAP is primarily a tool of policy. By "policy", we mean those governmental actions
that are intended to alter the amount, composition, and distribution of system outputs. The
ultimate object of economic policy is to find the level, the composition, and the distribution of
economic outputs that attain agreed upon social objectives in an efficient and fair manner. Even
though ENRAP is popularly viewed as a system of environmental accounts, because it attempts
to cover all economic inputs and outputs, whether environmental or non-environmental, it is
more than a tool of environmental policy. It is, also, is a tool of a more general economic policy.
Those who have expressed concerns about environmental-economic interactions-the effect of the
environment on the economy or the effect of economic activity on the environment---are really
expressing a need for this more general economic policy.

Although the principal motivation for ENRAP has been on its policy or "management" role---in
particular, its support of environmental management---its coverage of the services of both
conventionally marketed capital and environmental capital makes ENRAP consistent with the
theoretically "correct” performance or "scorekeeping” measures put forth in the economic
literature.

Most business accounts include both a "current" account, describing the flow of inputs and
outputs during an accounting period, and a "capital" account (or balance sheet), describing net
wealth at the end (and/or beginning) of the accounting period. A few national accounting
systems have both a current and capital account as well. At the moment, however, ENRAP has
not yet attempted to develop a complete set of capital accounts. The following discussion,
therefore, will only cover the theoretical development of ENRAP's current account.
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The starting point for ENRAP is the conventional national economic accounts. As suggested
above, one way of viewing the conventional accounting entries is to note that they all represent
flows of goods or services generated by marketed capital. These goods and services are
generated by plant and equipment, by human capital (labor), and by Nature (raw materials).
Although the conventional accounts do cover some of the outputs generated by the natural
environment, these are limited to outputs with market prices. Those natural goods and services
that are not marketed, even though they are "economic," are not included. These excluded goods
and services fall into one of three categories: input services (the more important being waste
disposal services); output or environmental quality services (such as recreation and aesthetic
services); and negative outputs (e.g., pollution). The basic ENRAP strategy is to append these
non-marketed services to the marketed services already accounted for in the conventional
accounts. The monetary value of these services are obtained by using estimated shadow prices
set to an approximate value that would be expected were these goods and services marketed.

Note that the philosophy behind this strategy is in sharp contrast to philosophies underlying
other environmental accounting systems---especially physical accounting systems. The obvious
difference is the attempt to measure all the new environmental entries in monetary terms.
However, this attempt is not always successful. Thus, there is a set of ENRAP data that are only
in physical terms. Yet, even the ENRAP physical accounts differ from other physical
environmental accounting systems. ENRAP coverage is confined only to entities that, in
principle, would command positive prices were they marketed. For example, the energy
generation service of the sun is not covered since it is not valuable in an economic sense. While
of critical value in a non-economic sense, these life-sustaining services are in excess supply. Of
course, the energy service of the sun could be a crucial component of physical accounting
systems that are not grounded in economic theory. An energy accounting system would be a
good example.

Table 1 illustrates the ENRAP accounts. Shown is the consolidated account summarizing all
economic activity. As is the case with conventional accounting, these consolidated accounts are
built from many detailed sub-accounts and data sets. Entries in all capital letters represent the
sum of all entries above them. Thus, CHARGES AGAINST GROSS DOMESTIC PRODUCT
is the sum of Compensation of Employees, Proprietor's Income, Indirect Taxes and Gross
Returns to Capital. GROSS DOMESTIC PRODUCT is the sum of Personal Consumption,
Investment, Inventory Change, Exports less Imports and Government Expenditures. Note that
these two sums are also in the conventional accounts. Thus, the ENRAP framework preserves all
the elements of conventional income accounting.

The three most significant new entries are Environmental Waste Disposal Services (entered
negatively), Environmental Damages (also entered negatively) and Direct Consumption of
Environmental Quality Services (entered positively). As the waste disposal services are free
inputs to those establishments needing to dispose of wastes, they are analogous to a subsidy.
Thus, they are treated like input subsidies in conventional accounting--that is, as negative inputs.
Environmental damages are treated as negative output. This treatment follows the practice of
other environmental accounting systems, such as SEEA.

The entry Net Environmental Benefit (Disbenefit) serves three purposes. First, it is a balancing
entry, defined as the difference between the absolute value of all environmental services (waste
disposal and environmental quality services) and damages. It thus assures that the input side and
the output side of the modified accounts will have the same total. Second, it can be used as a
crude measure of the efficiency of environmental management. It can be shown (Peskin 1989)
that if environmental services and damages are valued at the margin (that is, at the shadow price
of the marginal unit), a Net Environmental Benefit (NEB) equal to zero implies a Pareto optimal
allocation of environmental services. If NEB is negative, then the level of services is too high
(i.e., too much pollution or over use of the environment); if NEB is positive, then waste disposal
and environmental quality services are too low. (Any losses in well being due to more pollution
would be more than offset by freeing up resources that could serve other beneficial purposes.)
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Thirdly, since NEB measures the net current account value of the environment, the accumulated,
discounted NEB provides a measure of the asset value of Nature.

Table 1
I
U= wu(C)

t=0

The modified accounts are completed with two other entries. The first, Non-marketed
Household Production, covers in the ENRAP accounts only the non-marketed household
production represented by firewood collection and upland cultivation by informal users of
steeply-sloped land (e.g., slash-and-burn farming). These entries were included because of the
potential importance of such activities on de-forestation and the tendency of formal data
gathering institutions to exclude them.

The final entry is Natural Resource Depreciation, included, along with conventionally measured
Capital Depreciation. Both entries are included to provide a measure of MODIFIED NET
NATIONAL PRODUCT, modified to include the depreciation of natural assets as well as
marketed assets. Net National Product is actually a measure of income. It measures income after
offsetting, through investment, the loss in capital services measured by depreciation. As first
defined by Prof. Hicks, it is a measure of income intended to "... give people an indication of
the amount, which they can consume without impoverishing themselves." In principle, since the
loss in capital is being offset, any lost income generated by this capital is being offset as well.
As aresult of the offset, the level of income could be maintained indefinitely (although not
necessarily in per capita terms). Net income, so defined, provides a measure of sustainable
income.

As the net income measure in the ENRAP accounts focuses on sustainable income (as intended
by Prof. Hicks) and not sustainable product, "depreciation” must necessarily refer to true
economic depreciation, meaning, the decline in the value of assets over time-not necessarily the
decline in their physical condition. Even if an asset never declines physically its value and,
hence, its ability to sustain income, can decline if the services generated decrease in value.
While physical depletion is usually associated with true economic depreciation, the association
can be complex. Simple estimates of depreciation, such as using the replacement value of the
"lost" capital, can be very misleading. Often replacement value provides far too high an estimate
especially when the "lost" units of capital have little effect on the stream of generated services.

The link between an asset’s physical condition and its value can be especially weak with natural
resource and environmental assets. Part of the problem is that most environmental assets
generate more than one type of service. The value of some of these can depend on both physical
condition and demand. Consider, for example, a lake. The lake can be a source of recreation,
drinking water, waste disposal, and surface transportation. Its recreation value depends not only
on its physical condition-for example, its level of pollution-but also on the demand for
water-based recreation. The recreation demand, in turn, depends on such factors as income and
population. Certainly, the value of the drinking water service also is pollution and population
related. On the other hand, the level of pollution could have little effect on the lake’s ability to
generate waste disposal and surface transportation services.

ENRAP’s desire to measure true economic depreciation forces one to deal with these
complexities. However, easier but misleading estimates based, say, on replacement costs, can be
very different and, therefore, can have very different implications for policy.

SEEA

SEEA generally follows the rules formulated for national economic accounting as defined by the
United Nations System of National Accounts (SNA). Thus, SEEA generally adheres to the

40f13 2003-01-23 8:37 AM



Accounting For Environmental Servi... the SEEA and the ENRAP Approaches http:/idrinfo.idrc.ca/archive/corpdocs/1181 12/Accounting.htm

5 of 13

production definitions of the SNA, its accounting identities, and its reliance on observed data.
The SEEA advocates a flexible approach involving four stages of implementation (United
Nations 1993). The first stage starts with the revised SNA (Version I of the SEEA); the second
involves SNA reformatting and dis-aggregation in order to identify environmental protection
activities (Version II); the third, physical accounting (Version III); and the fourth, the addition of
imputed environmental costs through alternative valuation methods (Versions IV.1-3). A fifth
stage (Versions V.1-6), which would allow expansion of the SNA production boundary to
include household activities and the environmental services produced by nature, (hence the
ENRAP approach) has not been recommended for adoption by the SEEA proponents. The
following discussion refers to SEEA Version IV.

As with ENRAP, the SEEA framework is intended to support environmental management
decisions and policies affecting environmental-economic interactions. However, there is also a
strong concern for scorekeeping. As a result, much of the SEEA literature focuses on appropriate
adjustments to conventional measures of economic performance.

However, the SEEA adjustments to conventional GDP are limited to deductions for natural
resource depletion and environmental degradation. While consistent with the economic literature
on appropriate environmental and resource adjustments to GDP, theory suggests that limiting
the adjustments to natural resource depletion and environmental degradation does not go far
enough. In particular, the system neglects to account for non-marketed, environmental inputs
and outputs. As a result, SEEA cannot support more general economic policies that focus on the
complete spectrum of economic variables, both environmental and non-environmental.

The SEEA adjustments are illustrated in Table 2. The layout for the consolidated version of the
SEEA structure is altered from that found in the United Nations SEEA Handbook in order to
provide easier comparison with ENRAP. As with ENRAP, the account shown represents a
consolidation of the individual production sectors of the Standard Industrial Classification. Note
the "missing”" ENRAP entries: SEEA does not cover any household production activities; there
are no waste disposal services; there are no environmental quality services; and there is no net
environmental benefit entry.

TABLE 2

1

(1+r)

W =

COMPARING ENRAP AND SEEA
Non-market, Environmental Services

In terms of the accounting structure, the biggest difference between SEEA and ENRAP is that
SEEA accounts for environmental services only if they are marketed. Thus, for example, SEEA
accounts for marketed forest products, but not for any environmental quality services provided
by forests such as recreation. In addition, if the forests provide waste disposal services, such as
land disposal of sewage wastes, these would be neglected as well. It is not that the authors of
SEEA fail to recognize that such services exist. It is only that they feel that their inclusion is
inappropriate in their formal accounting system.

While the SEEA does not cover the non-marketed services of the natural environment, the
system does recognize that many of these services do have social importance. For this reason,
SEEA attempts to measure the depletion of natural resources and the negative effects of
pollution (environmental degradation). As indicated in the above table, these estimates are used
to adjust conventional net national product measures to obtain a more environmentally relevant
measure. This procedure (in effect, measuring the depreciation of an asset but neglecting to
measure the outputs generated by the asset) does not have a parallel in conventional accounting.

2003-01-23 8:37 AM



Accounting For Environmental Servi... the SEEA and the ENRAP Approaches http://idrinfo.idrc.ca/archive/corpdocs/118112/Accounting.htm

It would be as if the conventional accounts recognized the importance of the steel industry by
measuring the depreciation of steel-making capital while, at the same time, ignoring steel
production.

Pollution-control costs

A second difference between SEEA and ENRAP is that SEEA attempts to distinguish between
pollution-control costs and all other costs in the conventional economic accounts. To do this,
SEEA assumes that it is possible to identify production sectors that exclusively provide
pollution-control services. The objective of identifying environmental control costs is a worthy
one. Such information can be used for retrospective investigations of the costs and benefits of
environmental regulation. Cost information has also been used to determine whether
environmental regulations have had a detrimental effect on economic productivity. ENRAP,
however, has not attempted to go this route believing that jointness problems create
insurmountable data difficulties. The ENRAP developers feel that it was just too difficult to
determine how much of a particular expenditure, such as for pumps or instrumentation, or a
particular action, such as a change in product mix, was for environmental purposes or for other

purposes.

Measuring Pollution Damage

A third difference between ENRAP and SEEA concerns the method of estimating pollution (or
environmental degradation) value and environmental depreciation. ENRAP attempts to follow
the principles of neo-classical economics in that environmental services are measured in terms
of what society would be willing to pay for these services. Pollution damages are estimated by
how much society would be willing to pay to avoid these damages. ENRAP relies heavily on
methods and studies drawn from the environmental benefit-estimation literature. In contrast,
SEEA estimates damages based on costs. In particular, pollution damage is usually measured by
the costs of pollution control-what SEEA refers to as a "costs-caused" measure. They recognize
that a willingness-to-pay measure-which they refer to as a "costs-borne" measure-would,
theoretically, be more correct. But SEEA developers prefer not to use the imputation techniques
often employed in the environmental benefits literature to develop willingness-to-pay estimates.

Measuring Environmental Waste Disposal Services

1t should be noted that ENRAP also relies on cost estimates-not to estimate damages but, rather,
to estimate environmental waste disposal services. For example, waste disposal services are
proxied by the costs facing polluters were they not to use the environment for disposal purposes.
These estimates often rely on engineering pollution-control costs for high levels of control (e.g.,
95 percent pollution reduction). Such estimates often assume fixed levels of production,
unaffected by the pollution-control activity. As a result, they are very short run and probably too
high. ENRAP would prefer to use longer-run, willingness-to-pay estimates on the part of those
using the environment for waste disposal purposes. Unfortunately, studies of the
willingness-to-pay for waste disposal on the part of industrial and household polluters seem
non-existent. However, the engineering cost estimates are probably good enough for policy
assessment purposes. They provide, for example, a rough comparison of the benefits and costs
of proposed regulations. In fact, engineering costs are the basis of most currently available
benefit-cost assessments of regulation.

Natural Resource Depletion

The newly-revised draft of the United Nations SEEA Handbook describes three approaches to
measuring natural resource depletion: the net price approach, the El Serafy approach, and the
present value approach. However, in their estimates of the value of natural resource depletion,
SEEA practitioners appear to prefer the so-called "net-price" or net-rent approach. These
measures that are cost-based-in particular, the "cost" of replacing any lost resource rent
associated with the loss of the natural asset. The approach approximates true economic
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depreciation-defined as the change in the value of an asset over time-only under very special
circumstances. Specifically, the net-rent approach measures true economic depreciation only if
rents increase precisely at a rate that equals the overall social discount rate. In fact, were
economies and their markets for capital perfectly competitive, this condition would be expected
to hold. That is, if a particular resource generated rents that grew faster than other rents, the
value of the superior resource would be bid up through the competitive process until rates of
return were equalized over all capital alternatives. Unfortunately, these conditions hardly hold in
real economies-especially developing ones.

In applying the net rent approach, the newly revised SEEA handbook makes a distinction
between non-renewable assets (such as minerals) and renewable assets such as forests or
fisheries. With the non-renewable assets, unit rent is multiplied by the amount extracted. With
renewable assets, unit rent is multiplied by the difference between actual yields and (the
assumed) smaller "sustainable” yields. Depletion, so measured, is equivalent to the "cost" of
attaining sustainability. Again there is no reason why depletion, so defined, should approximate
true economic depreciation.

In contrast to the net rent approach, ENRAP prefers to measure natural resource depreciation (or
appreciation) by estimating changes in the natural asset’s value. This approach requires detailed
accounting of the factors that affect the value of the natural asset, whether negatively or
positively, intentional or not. The empirical differences between ENRAP and SEEA accounts
are quite significant, largely due to the use of the net-rent depreciation estimates. In addition, the
two approaches greatly differ on how to treat factors that may make a positive change in the
value of capital stock. Two of the most important positive influences are the discovery of
minerals and forest growth. With respect to both of these factors, ENRAP views them as offsets
to depletion while SEEA treats them as "other accumulation or volume changes." As such, while
mineral discoveries and natural growth enter the measure of capital stock, they do not affect
SEEA’s revised GDP calculation. This treatment leads to an asymmetry in the calculation of
revised Net Domestic Product and in the relation between capital stock and income. In the
United States, for example, mineral discoveries have served to offset mineral extractions. As a
result, the stock of minerals has remained fairly constant. Under the SEEA approach, however,
the ability of this constant stock to maintain income would be ignored.

The depreciation accounting used by SEEA serves to "penalize" countries relying on extractive
industries regardless of their efforts to maintain the stock of economically available minerals.
Thus, suppose two countries extracted minerals at exactly the same rate. Suppose further that
one country used some of the proceeds to explore successfully for new mineral sources but the
other did not. The country that maintained its mineral stock would, according to SEEA, be no
better off than the county that did not maintain its stock.

As suggested in the revised SEEA Handbook, there are no technical reasons why the SEEA
accounting format requires one particular depreciation calculation rather than another. Also,
SEEA could have chosen to treat mineral discoveries and natural forest growth differently-as
(income-affecting) offsets to extractions. Indeed, the U.S. Bureau of Economic Analysis version
of SEEA does just that. Empirically, decisions on the method of depreciation calculation and the
treatment of discoveries and natural growth are important. For example, net rent estimates of the
value of depletion can be orders of magnitude larger than estimates that come closer to
measuring true economic depreciation. For example, depreciation of Philippine dipterocarps
forests for the year 1989 was P14,451 million using the net-rent estimate. It was only P823
million using an estimate based on changes in the present value of generated forest product-an
estimate that more closely approximates true economic depreciation in the Philippines
non-competitive forest markets. Similarly, a net rent estimate of copper and gold depletion for
the same year was 3,376 million pesos while the El Serafy ("user cost") estimate was only 311
million. Again, a net rent estimate of soil loss (using fertilizer replacement costs) was 4,546
million pesos, while the El Serafy estimate was only 334 million pesos. The only case where
Philippine net rent and present-value estimates were of the same order of magnitude was for
fisheries. For this asset, the net rent estimate was 111 million pesos while the present-value
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estimate was 737 million. However, the net rent approach for this asset is very questionable.
Because of free entry into fishing, observed net rents are often near zero and even negative,
especially for near-shore species.

Environmental Services

The difference in estimation method and treatment of growth and discoveries can account for
large differences in the estimates of net income (NDP) between SEEA and ENRAP. In addition,
by not counting the environmental quality services generated by the natural environment, SEEA
overlooks a positive contribution to the gross product measure as well. This positive factor can
offset some or all of the negative contribution of pollution. As a result of this exclusion, not only
the NDP but also the environmentally adjusted GDP estimates are expected to be both
quantitatively and qualitatively different between the two systems.

Over-all Results

Tables 4 and 5 present the estimates generated by the two approaches. It should be noted that the
Philippine SEEA project, housed at the National Statistical Coordination Board, has not yet
generated a full set of SEEA accounts along the lines indicated in Table 2 above. Therefore,
Table 5 was generated by the authors using data from ENRAP files and published NSCB data.
In particular, pollution damage, in the spirit of the SEEA handbook, was set equal to ENRAP
estimates of the costs to reduce pollution to non-damaging levels. (In ENRAP accounting, these
estimates are used to proxy the value of waste disposal services.) Natural resource depletion
estimates are from Domingo, 1998. There is no 1992 estimate for soils.

w =(1+ )7’

The most striking empirical difference between the two accounting systems 1s that ENRAP's
modifications to conventional income measures are quite minor, while SEEA's are more
substantial. In fact, the difference in either ENRAP's modified GDP or NDP measure is much
smaller than the entry for Statistical Discrepancy. The implication is that, statistically, there is
no difference at all. The much larger SEEA difference reflects: (1) the much higher estimate of
natural resource depreciation provided by the net-rent approach, (2) the neglect of accounting for
positive environmental asset services, and (3) the non-accounting for household firewood
production.

Policy Application Issues

These differences have important implications concerning the use of the two approaches for both
environmental "scorekeeping" and management. Regarding scorekeeping, the ENRAP data
suggests that the familiar claim that conventional GDP or NDP overestimates "true" GDP may
have little foundation in fact. The contrary results, as expressed by SEEA, could merely reflect
omissions in the non-marketed services provided by the natural environment and non-economic
measures of natural resource depreciation. The ENRAP data lead to the conclusion that while
there may be theoretical interest in modifying conventional GDP or NDP to reflect
environmental conditions, such modifications may be of little practical interest. Such a
conclusion would not be surprising in a developed, industrial country where output is dominated
by market activity. It is somewhat unexpected to see a similar result in a developing country
such as the Philippines.

On the other hand, while environmental and resource modifications to the accounts may have
little consequence for scorekeeping, such modifications may be quite important for
environmental policy management. Indeed, by not accounting for such non-marketed outputs as
waste disposal services and environmental quality services, SEEA provides no information that
could be used to determine a rational allocation of these services. For example, environmental
management usually requires the policymaker to balance the marginal value of waste disposal

R Af 172 2003-01-23 R:37 AM



Accounting For Environmental Servi... the SEEA and the ENRAP Approaches http://idrinfo.idrc.ca/archive/corpdocs/1181 12/Accounting.htm

services against the marginal (negative) value of any associated pollution and environmental
damage. Since SEEA measures environmental damage by restoration costs, relying on SEEA
information for this analysis would, by definition, lead to benefit-cost ratios identically equal to
unity. In addition, by not accounting for non- marketed services, the value of important natural
assets, such as forests, is understated. Merely measuring natural resource depreciation arising
from lost rents from diminished marketed product is misleading and not useful especially if the
asset in question, such as a forest, also generates valuable non-marketed goods and services.

If, as argued here, SEEA is of limited use for environmental management and policy, one might
ask: just what are its benefits? After all, SEEA programs exist in many countries, while the
ENRAP system is far less well known.

The principal claim for SEEA is that it provides a standard accounting framework, consistent
with the UN System of National Accounts. If all nations would adopt this standard framework, it
would facilitate international comparisons. Since one of the chief functions of the United
Nations is the publication of statistics comparing economic and social performance of member
countries, it is no surprise that they are the principal proponents of SEEA.

While international standardization can be useful, it does come at a price. In fact, an
internationally standardized statistical system is inherently inefficient--wastes resources,
specifically resources needed for the development of information. The argument for the
inefficiency is a simple consequence of the theory of benefit-cost optimization. Efficient data
collection requires that the marginal benefit of the additional unit of collected information equal
its marginal cost. Since it is likely that the costs of data development and the benefits of data
collection will differ among nations, it is equally likely that the optimal amount of data collected
as well as what is collected will differ as well. Efficient data collection will not suggest the same
system for all.

For example, in the United States, there is a widely perceived need to base policy decisions on
benefit-cost criteria. The common view is that the government makes mistakes and even stated
objectives cannot be fully trusted. There is a fear that without the application of benefit-cost
criteria, the government may act to serve special interests and not the general interest. Even
though special interests have successfully fought the use of benefit-cost criteria, benefit-cost
analysis nevertheless has survived many pieces of legislation and it is a central tool in the policy
review and assessment process. In this policy environment, information, such as generated by
ENRAP, is essential. In contrast, many smaller, democratic nations, such as Norway or The
Netherlands, depend far less on the application of benefit-cost techniques. There appears to be a
strong belief that the democratic process is sufficient to make the government function in the
general interest. Government objectives are assumed valid. In such a policy environment, there
is less need for data to aid in the selection of objectives as a need to view of the costs of physical
consequences of these objectives. Physical accounting systems such as the Dutch NAMEA and
cost-based systems such as SEEA may be quite adequate. It would be inefficient to force an
ENRAP system on such countries.

One irony, however, arises from the fact that SEEA data and physical data are easily generated
from the ENRAP system. The reverse is not the case. Thus, given the strong desire for an
international standard, it would make more sense to make the standard ENRAP instead of
SEEA. One can generate a SEEA from an ENRAP but not an ENRAP from a SEEA.

Besides promoting standardization and international comparability, one other claim for SEEA is
that it avoids the large number of imputations that are necessary to implement ENRAP. It is
indeed true that many, if not most, of the imputation techniques ENRAP uses to measure the
value of non-marketed environmental services are still undergoing development in the
economics profession. One should keep in mind, however, that there are no imputed values in
ENRAP that would not also be required for those benefit-cost assessments that underlie rational
environmental policy. Moreover, the approximate data found in the ENRAP accounts have been
proven to serve the needs of policy makers. ENRAP has already supported literally dozens of
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policy studies in the Philippines.

If avoiding the use of imputations means that the accounting system must avoid measurement of
crucial, non-marketed services of the environment, it may be too high a price to pay-in terms of
both a loss of consistency with economic principles and the ability to serve practical policy
needs. SEEA’s apparent concerns about imputations suggest the familiar choice between being
approximately correct or precisely wrong. The authors of ENRAP have opted for the first
alternative.
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Annex

Features and Differences of ENRAP and SEEA Accounting Frameworks

Major e UN SEEA *
Features Philippine ENRAP _ Remarks
—_— (Version IV)

Objective To generate To generate ENRAP findings
environmentally environmentally-adjusted | reveal that the
modified national national income accounts | scorekeeping
account aggregates function of ENRA
(scorekeeping) and (scorekeeping) that are is of limited
to provide essential | internationally empirical interest
data necessary for comparable. and that the
rational management
environmental function is more
policy formulation valuable.
(management).

Coverage Natural resource Natural resource ENRAP framework
depreciation; depletion; environmental | accounts for both
environmental waste | degradation; positive and
disposal and direct environmental protection | negative outputs of
nature services; expenditures. the environment.
environmental
damages;
non-marketed
household
production; net
environmental
benefits.
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Consistency Extends and Adheres to conventional | Close adherence to
with SNA preserves the SNA SNA sectoring or the SNA is a
through satellite production boundaries. strength of the
accounts. Also preserves SNA SEEA, which
through satellite allows consistency
accounts. with conventional
accounts and
assures
international
comparability.
Country Philippines, U.S. Philippines, Mexico,
(Chesapeake Bay), Costa Rica, Papua New
Applications Guinea, China, and
Nepal (part of elsewhere.
forestry master plan
document).
Major
Differences | pp;jippine ENRAP UN SEEA Remarks
Structural
ENRAP’s
non-marketed but
economically

Treatment of
environmen-tal
services

Treats environment
as a productive asset
that generates both
marketed outputs
and non-marketed
but economically
valuable services.

Only formally accounts
for marketed outputs of
the natural environment.

valuable services of
the environment
include waste
disposal services
and environmental
quality services
such as recreation,
esthetics, and life
support.

Treatment of
environmental
damages

Treats
environmental
damage as negative
output of the
environment sector.
Also, accounts for
the net benefits of
the environment
sector (NEB)
defined as the
difference between
positive services and
environmental
damage.

Also accounts for
environmental damage
(uses expenditures as
proxy for damage). Does
not account for net
environmental benefits
since it does not treat
environment as a
producer of positive
services.

The Net
Environmental
Benefit (NEB)
entry in the
ENRAP framework
can provide some
indication of
economic
efficiency.

Treatment of
natural

Depreciation is
strictly true

Does not distinguish
between natural resource
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resource economic depletion and true
depreciation | depreciation, i.€., economic depreciation.
change in the_value | Resource discoveries and
of the asset over natural growth are
time. Resource neglected in current
discoveries and accounts.
natural growth offset
depreciation.
Operational ENRAP UN SEEA Remarks
Environmental ; Valued based on Valued based on Replacement/restoration
damage willingness to pay of cost necessary to method is theoretically
valuation society to avoid return the questionable and can
environmental environment to an | grossly overestimate
damages or cost-bome = undamaged benefits/damages.
valuation approach; condition or
methods used are
those common in cost-caused
welfare analysis. approach, although
later version
adopts cost-borne
approach.
Natural Recommends use of Relies on net rent Net rent approach
resource change in asset value and El Serafy insensitive to lifetime of
depreciation | (all resources) and El approaches. resource or to market
estimation Serafy rates of interest.
(non-renewable) Overestimates scarcity
methods. rent/depreciation if
market is imperfect.

* As implemented in the Philippines.
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