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ENVIRONMENTAL GROWTH RATES - A PARADOX
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Starting point

For many years, some of those interested in protecting the environment have asserted that if
proper account were taken of the environment in compiling national accounts, GDP would be lower in
absolute terms and the rate of growth over time would also be lower.  Their basic premise could be stated
as:

environmentally corrected GDP is less than the conventional measure of GDP and the rate of
growth of unadjusted GDP overstates the growth of a measure of GDP adjusted to compensate
for environmental degradation.

In line with this premise, some of the proposed satellite accounts calculate an “environmentally
adjusted” GDP which is lower than the conventional measure.  Now, however, some results are available
for a succession of years where, even though amended GDP is lower in absolute terms, rates of growth
over time are higher.  Is it the premise that is mistaken or the results?

Suppose conventional GDP for three years has the value 100, 102, 104 and we plot these on a
chart as points A,B,C.  If environmental damage, unchecked, starts at 10 and grows to 12 and 14 in the
later years, then adjusted GDP remains at 90 and the growth in the conventional measure is seen to be
illusory, as expected.  Suppose, however, that there is growing environmental awareness and responsibility
over time and, although far from perfect, the environmental damage done each year is proportionally less
than in the previous year.  If we suppose a series of damage measures of 10, 9, 8 then adjusted GDP is 90,
93, 96 which can be plotted as points D,E,F on the chart (figure 1).  Clearly if the line ABC (more
realistically the trend through less regular points) is to converge to DEF which lies below it, it must have a
lower slope.  That is if environmental consciousness leads to values of GDP with less than proportionate
damage to the environment, the rates of growth of environmentally adjusted GDP (the slope of DEF) will
be higher than the conventional measure (the slope of ABC).  It is only in the situation where
environmental damage remains proportionally larger, that is when the lines ABC and DEF are diverging,
that the environmental growth rate will be lower than the conventional one.  This result is clearly attractive
politically; environmental responsibility induces increased economic growth rather than detracting from it.
But is the analysis correct?

                                                     
1.  These notes are an elaborated version of comments made at the special IARIW conference on the

environment held in Tokyo in March 1996.  The views expressed are those of the author and do not
necessarily reflect those of the OECD Secretariat or its Member countries.  I am grateful to André Vanoli
and Anton Steurer for comments on an earlier draft.
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Deterioration of the environment

Suppose we consider the first two years only.  The distance between A and D shows the
environmental adjustment for A, year 1.  The distance between B and E shows the adjustment to B for year
2.  The increase of E over D is taken to show the increase between two situations each of which is assumed
to generate no environmental damage. Both these positions are hypothetical but the hypotheses underlying
each are not consistent.  If in fact the value of GDP in year 1 had been D so that no environmental
deterioration in fact took place, A would not feature on the chart and it is probable that there would have
been structural change that gave a different pattern and value to B, say B’.  It is possible that there might
been some environmental “back-sliding” in year 2 with some deterioration occurring, in which case a new
adjusted value, E’ could be calculated (figure 2).  The “actual” growth rate DB’ would be higher than the
environmentally adjusted rate DE’ in accordance with the original premise.  The extent to which it is
higher will depend on how far B’ is from the environmentally preferred position E’,  This example shows
that, on the premise that environmentally adjusted GDP is lower than conventional GDP, as the
environment progressively deteriorates, growth rates of unadjusted GDP increasingly overstate the growth
that would be observed if deterioration increased less than proportionately. This suggests that the original
premise would more correctly be stated as follows:

if environmentally corrected GDP is less than the conventional measure of GDP and if increases
in conventional GDP lead to increasing environmental  deterioration, the rate of growth of
unadjusted GDP overstates the growth of a measure of GDP adjusted to compensate for
environmental degradation.

Alternative points for comparison

Instead of supposing that the initial point generates no environmentally deterioration (D rather
than A) and comparing it with another point of no deterioration (E) and a degraded alternative (B’), the
analysis would be equally valid as long as D and E represent the same degree of environmental
deterioration.  In this way we can make comparisons between three points, two of which (D and E)
generate the same proportionate deterioration or, to put it another way, share the same environmental
characteristics and two points (E and B’) which have the same economic structure.

If we revert to the actual observations A and B as the conventional GDP measures, we can
consider two hypothetical points, A’ a version of A which corresponds to the rate of environmental
deterioration of B and B” which is a version of B corresponding to the rate of environmental deterioration
of A.  Still on the assumption that the conventional measure of GDP is greater than the environmentally
adjusted one, if the environment deterioration is decreasing proportionately, A’ will lie below A and B”
above B as in figure 3.  As in figure 1 we have four points for comparison for years 1 and 2 but it is clearer
what each line represents. If the environment deterioration is decreasing proportionately, AB” shows
growth from year 1 to year 2 assuming no change in the rate of environmental deterioration from A; A’B
growth at the rate of environmental deterioration of B; AB the conventional growth rate.  Not only are the
implications of the lines clearer, the data values are likely to be less contentious because they are linked to
observed states rather than including the hypothetical but unobservable state of no environmental
deterioration.
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The parallel with constant price calculations is immediately obvious and indeed may be so
inextricably linked that, unconsciously or otherwise, this may be partially implemented in practice.  When
calculations for year 2 at the prices of year 1 are made, the prices and economic structure of year 1 are used
with the flows from year 2.  If in year 2 new, environmentally friendly technologies and products have
been used, these will not be (wholly) reflected in the prices and structures of year 1.  Environmental
technology from year 1 will form part of the calculations of year 2 at year 1 prices just as the rates of taxes
on production from year 1 will be used whatever the change in tax regime actually introduced in year 2.
Thus even the conventional measures of growth of GDP may resemble the growth from A to B” rather than
from A to B directly.  Just how far this is true will depend on the sophistication with which an input-output
table underlies the calculation of year 2 constant price calculations.

Which environmental growth rate?

One reason for calling attention to the effect on GDP of allowing the environment to deteriorate
was to halt and reverse the deterioration.  How can we tell if the trend has reversed and what the effect is
on growth rates?

On the basis that environmentally adjusted GDP is lower than conventional GDP, the
environment is improving if the adjustment to A to reproduce the environmental state of B leads to a
reduction to A’ while B” is higher than B.  From the point of view of environmental analysis, the point of
interest is whether the slope of AB” (growth at the faster rate of deterioration) is higher or lower than the
slope of A’B (growth at the slower rate of deterioration).  As can be seen from figure 3, both these rates
may be higher than the conventional growth rate  from A to B.

The question then is whether AB” and A’B are converging or diverging.  They converge if BB”
is less than AA’ and diverge otherwise.  BB” will be less than AA’ if the environmental damage associated
with the activities undertaken in year 2 are less than those in year 1.  This leads to a not very surprising
conclusion,

if environmentally corrected GDP is less than the conventional measure of GDP and if
environmental deterioration increases less than proportionately over time with increases in
conventional GDP, the rate of growth of GDP adjusted for environmental deterioration based on
later , lower rates of deterioration will  be higher than a rate of growth based on earlier higher
rates of deterioration.

The variation in the case of a deterioration of the environment is obvious.

It should be noted that factors other than a concern for the environment may lead to a decrease in
the rate of environmental deterioration; a general recession for example may also lead to changes in
economic structure towards environmentally cleaner activities.

The economics of improving the environment

All the analysis above depends on the assumption that environmentally adjusted GDP is lower
than the conventional measure.  This assumption has been built into a number of environmental accounting
systems, including Integrated Environmental and Economic Accounting (known from an earlier,
provisional title as the SEEA) published by UNSD.
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It is clear that if a natural deposit, for example oil reserves or native forests, is depleted, a
deduction from either GDP or NDP (that controversy will not be reopened here) is required.  The position
for the avoidance of degradation is less clear cut.

One way to cut back on degradation is to stop using environmentally damaging products.
Suppose we consider the case where a farmer simply stops using a fertiliser.  The initial effect is to reduce
intermediate consumption.  The effect on value added depends on the changes in output.  Presumably, the
use of fertiliser would originally have been undertaken because the increase in output (the benefits)
outweighed the extra costs.  If this is so, then the reduction in output is likely to be even greater than the
reduction in intermediate consumption so that value added and thus GDP do decrease.  If the fertiliser were
domestically produced, there will be second round effects from a reduction in demand for that also.  It
seems probable, therefore, that reduction in environmental degradation by what may be called
environmental saving also leads to reductions in GDP.  This presumption will not always hold.  Instances
can be quoted where, after an initial period of increasing crop yields, continued use of pesticides led to
decreasing yields as demonstrated by the effects of banning their use.

The other route to reducing degradation may be characterised as environmental spending.
Purchase of new products as intermediate consumption by a market producer will decrease value added
only if the producer absorbs all the costs and does not pass these on to the customers; an improbable
scenario.  Assuming enough slack in the economy to permit increased production and not just reallocation
of resources, there will be increased demand for the products concerned which, unless they are all
imported, will further increase economic activity.  If the products are bought either as intermediate
consumption by a non-market producer or as fixed capital formation, they will lead directly to an increase
in GDP. On balance, therefore, reduction in degradation by environmental spending will lead to increases
in GDP.

The direction of changes to GDP depend on what environmental protection consists of; is it an
abandonment of previous expenditures with resulting reductions to output and value added or is it an
expansion of activity into new activities producing environmental goods and services not previously
demanded in such quantities?  In different countries at different times, the directions may be different but
the assumption that environmentally adjusted GDP will always be lower than the conventional measure
seems difficult to sustain.  Indeed, except in the case of countries very heavily dependent on the
exploitation of natural resources, it seems probable that the balance of these various considerations will
lead to an increase in GDP.

Conclusions and recommendations

1. It is not possible to determine a priori that environmentally adjusted GDP is lower than
conventional GDP.  To the extent that environmental protection comes from a reduction in economic
activity this may be so; if environmental protection comes from increased activity this will tend to increase
GDP.

2. Even if environmentally adjusted GDP is lower than conventional GDP, the rate of growth of
adjusted GDP will only be certainly lower than conventional GDP if environmental deterioration increases
more than proportionately with conventional GDP.

3. Instead of basing alternative growth rates on two actual observations and two points where zero
environmental deterioration is hypothecated, it would be more practical and appropriate to use hypothetical
points related to the economic structure of one of the observed points and the rate of environmental
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deterioration of the other.  From this it would be possible to determine whether the growth at the later rate
of deterioration is higher or lower than that at the earlier one.  This would allow the trade-off between
economic growth and environmental improvement to be examined with the possibility of discovering that
both may improve together.

Reference: Integrated environmental and economic accounting, UN, Series F, No 61, New York, 1993



STD/NA/RD(97)8

6


