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Abstract

Economic decisions over what action, if any, to take concerning the greenhouse effect tend 1o revolve around the
social discount rate. Implicitly the debate concerns how Lo attribute intertemporal weights to welfare and implics a
moral stance that is rarely given explicit recognition. Refocusing on the outcomes of current actions emphasises the
role of “compensation™. A conflict is apparent between the view that the current generation need be unconcerned
over the loss or injury caused to future generations because they will benefit from advances in technology,
investments in both man-made and natural capital, and direct bequests; and the requirement to avoid harming the
innocent. Changes in units of welfare cannot be viewed as equivalent regardless of their direction. In general, doing
harm is not cancelled out by doing good. The result is a rejection of the potential compensation principle which
underlies the current economic stance, and a reconsideration of the acceptability of “compensation” altogether, The
concept of human rights and a non-utilitarian perspective are used to show how cost=benefit analysis denies the

existence of inalienable rights, and economics limits the moral considerability of harm.

Key words: Carbon dioxide; Cost-benefit analysis; Greenhouse effect

1. Introduction

During the expansion of literature on global
warming over the last five years, little attention
has been paid to the implications of going beyond
a doubling of CO,-equivalent. Part of the reason
has been the expense and time needed to run
global circulation models (GCMs). While concen-
trating on the double CO,-equivalent scenario
aids comparisons across GCMs, a myopic view
has also been encouraged. As a CO,-equivalent
has been estimated to occur by 2028 under a
business as usual scenario (DOE, 1991), this sug-
gests a time horizon of around 35 years. Such a
short-term view is familiar to economists who

invoke discount rates of 109% and calculate net
present values. However, the implications of act-
ing in this way are extremely serious for future
generations and the results imply a particularly
undesirable moral stance.

In this paper the long-term picture of global
climate change is painted concentrating on in-
tertemporal impacts. This shows how the green-
house effect can be regarded as the creation of
an intergenerational externality which results in
the asymmetry of costs and benefits — the imposi-
tion of costs and risks on the unborn. Inaction on
the part of the current generation then becomes
acceptable if “suitable™ discount rates are cho-
sen. That is, concern over the well-being of future
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individuals is inadequately expressed under the
cost—benefit approach to global warming (as ex-
emplified by Ayres and Walter, 1991; Nordhaus,
1991a,b). However, the discount rate alone is only
a symptom of the deeper problem of realising the
boundaries of utilitarianism. The arguments for
ignoring responsibilities for the future effects of
global warming are shown to reveal a fundamen-
tal flaw in economic reasoning. Harm cannot be
treated in the same way as good, and the deliber-
ate imposition of harm on the defenceless con-
trasts with the morality of modern democracies.
As a result, the use of compensation as a justifi-
cation for taking actions that create harm is
brought into guestion.

2. Intertemporal impacts of global warming

Mean global temperature has in the past been
much warmer than at present; 1°C higher during
the Holocene climatic optimum (5000 to 6000
years ago), 2°C higher during the last interglacial
warming (125000 years ago), and 3°C to 4°C
higher during the Pliocene (3 to 4 million years
ago) (MacDonald, 1988). However, over the last
10000 years, from the Holocene to the Little Ice
Age, the mean temperature of the northern
hemisphere varied by no more than about 2°C
(Gates, 1983). The earth’s mean surface tempera-
ture has increased between 0.57°C and (L.7°C since
1860 (Abrahamson, 1989, p. 10), coinciding with
the increased combustion of fossil fuels due to
industrialisation. The evidence from more than
100 independent studies gives estimates of aver-
age global warming within the 1.5°C to 4.5°C
range for a double CO,-equivalent scenario
{Jamieson, 1988).

An average global warming of 0.5°C is ex-
pected to produce net benefits in terms of heat-
ing, agriculture, and water use (d'Arge, 1975).
Research suggests that Great Lakes fish may
benefit with walleye yields in Lake Michigan in-
creasing 29-33%, although trout may simultane-
ously decrease by 2—-6% (Mlot, 1989). Idso (1983)
maintains that increased levels of atmospheric
CO, will increase future well-being via crop fer-
tilization. The projected vield increases range

from 16% for corn, to 60% for cotton under a
CO, doubling (Seneft, 1990). In the past an argu-
ment has been put forward in favour of deliber-
ately increasing mean global temperature to reap
the benefits of delaved glaciation and increased
agricultural range (Callendar, 1938, p. 236). More
recently a similar line of reasoning can be found
in Crosson (1989) where the costs of stopping
warming are to be weighed against the potential
loss from doing so too soon.

As temperature continues to increase, such
gains are likely to diminish and costs rise. The
positive CO,-fertilization effect will only prove
beneficial while CO, remains a dominant gas in
climate forcing. As other gases become relatively
more important, yvields will fall while negative
impacts of global warming increase. Agriculture
and, particularly, forestry are more susceptible to
serious declines if climate change occurs rapidly.
For example, in North America each 1°C rise in
temperature translates into a range shift of about
100 to 150 km (Roberts, 1989). The rate of north-
ward dispersal of trees due to historical warming,
shown by fossil records, is 10 to 45 km a century,
with spruce the fastest at 200 km. Abrahamson
(1989) estimates, given current gas emissions,
global warming is proceeding at between 0,15°C
and 0.5°C per decade. That is, greenhouse-in-
duced range shift is 150-750 km per century,
which is 3.75 times faster than the fastest trees
are capable of migrating. No thorough analysis of
adaptive capacity has yet been conducted for the
agricultural sector (Parry, 1990).

Costs will also escalate as the ability to adapt
is restricted by the absolute size and increasing
rate of sea level rise. Studies suggest the rate of
change of sea level will be relatively small in the
first quarter of the next century compared to the
last guarter, and this is true for a wvariety of
underlying emissions scenarios (Titus, 1989), The
absolute rise is estimated at between two-thirds
of a meter to over three and a half meters by
2100 (Thomas, 1986; Titus, 1989). Cost estimates
for protecting against a one meter rise include
$4.4 billion for the Netherlands (Goemans, 1986);
up to $100 billion for the east coast of the United
States (Jaeger, 1989); and the loss of around
one-tenth of the land area in both Bangladesh
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and Egypt, resulting in the dislocation of over 16
million people (Broadus et al., 19586). Meanwhile,
other expectations are that low-lying islands, such
as the Maldives, would disappear completely.

There is, as Crosson (1989) has noted, no
reason to believe global warming will stop at
double CO,-equivalent. The lifetime of CO, in
the atmosphere, biosphere, and upper ocean
combined is approximately 500 years (Wuebbles
et al., 1989). Emissions of greenhouse gases prior
to 1985 have already committed the earth to a
warming of 0.9°C to 2.4°C, of which about 0.5°C
has been experienced. The warming yet to be
experienced is unrealized warming, (.3°C to 1.9°C,
and is unavoidable (Ciborowski, 1989). Emissions
of the principal greenhouse gases are increasing
at rates between 0.3 and 5% per year (Wuebbles
et al., 1989), Within 50 years we are likely to
create an irreversible increase of 1.5°C to 5°C,
and in the 40 years following that a further 1.5°C
to 5°C increase (Ciborowski, 1989). As Cline
(1991) reports, a six-fold increase in CO, has
been estimated by 2250 and an eight-fold in-
crease by 2275 associated with central estimates
of 7.5°C and 10°C respectively. Beyond this point
ocean uptake 15 hoped to be our saviour with
CO, levelling out at 3.5 times preindustrial levels
in 750 years time (assuming the system is not
chaotic). The implication is of continually rising
temperatures and associated damages for at least
the next 250 years, followed by 500 vyears of
stabilization.

While the results of perturbing the global sys-
tem in this way are highly uncertain, a fairly
optimistic view would appear to show that the
current generation is benefiting although others
may suffer. Even net gains from slight warming
would lead to disruption and economic losses to
some, e.g., via changes in trade. There are many
uncertain impacts, for example, increased pest
and weed problems (Daily et al., 1991). The pic-
ture given above abstracts from the intratemporal
issues (for an overview, see d’Arge and Spash,
1991), but does so in order to adopt the standard
approach of aggregating generations found in
ECONOmics, e.g, assuming generations are equiva-
lent to individuals (Norgaard and Howarth, 1991).
The important point as far as the following sec-

tions are concerned is that we todav are con-
sciously creating an array of future damages.

3. Discounting future generations

The standard application of cost—benefit anal-
ysis to the greenhouse effect, even if all costs and
benefits could be calculated, would give the im-
pression that the future is almost valueless. As
Nordhaus (1991b, p. 936) has stated,

The efficient degree of control of GHGs would
be essentially zero in the case of high costs,
low damages, and high discounting; by con-
trast, in the case of no discounting and high
damages, the efficient degree of control is close
to one-third of GHG emissions.

The distribution of net costs in the future and
net benefits now makes the emission of green-
house gases appear falsely attractive. The process
of discounting the future, at almost any positive
rate, creates insignificant present values for even
catastrophic losses in the further future (d’Arge
et al, 1982). A 10% discount rate results in
benefits and costs occurring in 50 years time to be
weighted at less than 1%. ! That is, future values
asymptotically tend to zero relatively quickly.

The acceptance of discounting as the proper
approach to intertemporal distribution requires
an unavoidable moral judgement (Page, 1977}
Thus strong supporters of discounting must con-
sider how employing this tool can violate the
rights of future generations. Justifications for dis-
criminating against future generations have been
discussed in the literature (for a review, see Spash,
1993), but are quite different from those given in
economics. Economists assume the rationale for
discounting is that individuals express a positive
time preference and that capital is productive
(Pearce, 1983). That is, both consumers, via a

! Quirk and Terasawa (1991) have recently argued in favour
of a government discount rate of 10% or more. Recognising

the potential for discrimination against future generations, .

they suggest compensation for any costs imposed to be
achieved by “investment set-asides™,
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positive rate of time preference, and producers,
via the social opportunity cost of capital, are
observed to treat the future as less important
than the present. > The debate on discounting
has concentrated upon the appropriate rate to
choose and differences between private and so-
cial time preferences as if the question were in
some sense “objective”. Rarely are any obliga-
tions we may violate by adopting the procedure of
discounting discussed.

The main implication of discounting is to
choose the weight given to the welfare of mem-
bers of a community on the basis of their tempo-
ral position. The question then becomes, how do
we ageregate individual views? Including future
generations in decision making could be consid-
ered to widen the concept of democratic voting in
an unacceptable way, providing a justification for
ignoring their welfare. That is, those who are
alive today constitute the proper electorate and
the government’s social welfare function should
reflect only the preferences of present individuals
(Marglin, 1963). An altruistic counter argument
recognises that individuals identify with a com-
munity extending over time. In this way future
generations gain a voice in the decision making
process and an implicit vote (Boulding, 1966).
The concept of a vote for all generations might
be considered from the perspective of the original
position behind a veil of ignorance as advanced
by Rawls (1971). That is, what rules of justice
would you wish to adopt if your identity is un-
known, i.e., you might be any individual living at
any time. The choice of a discount rate can then
be seen as the acceptance or rejection of certain
rights for future individuals, and the use of cost—
benefit analysis as determining how we discharge
our obligations when employing that rate.

Norton (1982) has contended that the current
generation is at best weakly obligated to future
generations because the individuals concerned are
only potential beings and contingent upon previ-

* Some behaviour suggests societies have held negative rates,
¢.g., the Russians under Stalin, and that individuals do hold
such marginal rates of time preference. See Loewenstein and
Thaler (1989,

ous events., Under this line of reasoning, individu-
als cannot claim they have been harmed by global
warming as long as they are contented to live
because they would have been non-existent with-
out global warming, i.e., their lives are contingent
upon the events that created global warming.
Howarth (1992) has put forward the counter ar-
gument that obligations to maintain welfare exist
via a duty to one's children, and this then sets up
a chain of obligations from generation to genera-
tion. More generally, we can recognise certain
actions will harm future persons despite indeter-
minacy concerning their identities and our igno-
rance of their special needs (Baier, 1984). Who-
ever exists can reasonably be expected to have
the same biological needs as those now existing.
Thus obligations might be maintained on the
basis of basic human rights. In this way, the
consideration of the consequences of our actions
for future generations implies concern for the
harm caused and not merely the aggregate level
of benefits addressed by the debate over which
discount rate is the “right” one.

4. Equity and injury

There is a persistent view that the current
generation should be unconcerned over the loss
or injury caused to future generations because
they will benefit from advances in technology,
investments in both man-made and natural capi-
tal, and direct bequests. Adams (1989, p. 1274)

has raised this exact issuec in terms of alleviating
our responsibilities for global warming. While
fossil fuel combustion implies foregone opportu-
nities for future generations, they “typically bene-
fit (in the form of higher material standards of
living) from current investments in technology,
capital stocks, and other infrastructure.”

If society has, in fact, been undertaking invest-
ments with the express purpose of compensating
future generations for global warming, the lack of
publicity has been conspicuous by its absence.
More seriously, this would imply that if the future
is better off, the extent to which it is better off
has in some sense been balanced against all the
long-term environmental problems. That is, soci-







