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WILDLIFE UTILIBATION AE AN INSTRUMENT FOR NATURAL HAEITAT
CONSERVATION: A SURVEY OF THE LITERATURE AND OF THE ISSUES

By Timothy M. Swanson'

INTRODUTCTION

There is undoubtedly a very substantial amount of wvalue to
be derived from the world's remaining natural habitat, and the
biolegical diversity that it represents. (World cConservation
Monitoring Centre [1992]). However, wvirtually all of this
habitat resides in the developing world.'! This is problematic
because many of the values which derive from it are intangible
{existence, optlions, information) and the bulk of this wvalue
probably resides in the developed countries.

The economic problem of natural habitat conservation, or in
situ biclogical diversity conservation, is how te transfer the
value existing in the developed world to the developing nations
in a fashion that will create incentives to retain natural
hakitat inte the future. It is a specific example of the general
problem of identifying the instruments that are available to the
international community in order to affect decisions c¢oncerning
resources which are largely domestic in nature.

It is also an example of a wvery urgent internaticnal
environmental preoblem, as significant irreverasibilities are
potentially implied over a relatively short time horizon.
Throughout much of the developing world, population growth is
occurring at historically unprecedented rates. In the next sixty
years the world's human population is projected to nearly double
{tc akout 9.1 bkillicon), with 85% of these people in the
developing countries. {Western,D. and Pearl,M. [1982]). Such
populaticon growth will contribute to the pressure to put zll
raesources into their most valuved use.

These forces have, over the past thirty vears, already
resulted in the conversion of vast amounts of natural habitat to
specialised agricultural production. At current rates it is
projected that in the next sixty years all remaining unprotected
areas could fall victim to the forces of conversion. (Wilson,E.
[1s85]). Biclogists predict, from the extrapolation of the
current trend, that we are facing a period of mass extinctions
in the next century which are nearly unrivalled in the fossil
record. Many forecast a loss of 25 — 50% of all species over the
next few decades. {Swanscn,T. [1921]). Therefore, there is
guite a significant amount of urgency involved in the need for
a solution to this environmental problem.



) Te date, the appreoach to this problem which has been
receiving the greatest emphasis has been the establishment of
protected areas, of various categories, and the provision of
international funding for this purpose. (Ledec, G, and
Goodland,R. [1%8%]). Although this "preservationist"™ approach
has had some marked success, there are two reasens why such
successzes must necessarily be limited. First, the international
willinghess to pay for intangible values must be less than the
full value of the habitat.? Second, there can be no transfers
across  international Dboundaries regarding land use and
development rights; hence, promises today regarding preservation
do not necessarily represent immatable commitments to
nondevelopment tomorrow.?

From this perspective the efficient utilisation of the
tangible products of natural habkitats may be one of the most
effective Iinstruments available for the conservation of that

hakitat. To a substantial extent the intangible wvalues
associated with natural habitat flow from the existence of the
tangikle ones, and from the synergism between them. Thus,

development which creates incentives to invest in the maintenancs
of the tangible products of natural habitat has the ancillary
benefit of conserving the intangible cnes. Funds flowing from
the North in payment for wildlife products should be able to act
as direct and cngoing compensation for the wildlands retained in
the South. Therefore, it is possible that a policy of managed
wildlife wutilisation could be an important instrument  in the
conservation of natural habitats.

The "preserve or convert" approach has. previcusly implied .
that agricultural development <annot be .. compatible . with.
kioleogical diversity in . any sort of a local or regional sense.
Conversions of natural habitat have been compensated for by the
establishment of small "“banks" of hiclogical diversity. This
approach Jignores the possibility that specific agricultural
development projects might be made consistent with tha
maintenance of diversity.

The general purpcse of this paper is to investigate whether
cther - intermediate - options exist. That is, this paper
investigates whether there is the possibkbility of a strategy of
sustainable agricultural development which is consistent with a
given local stock of biclogical capital.?

The specific purpose of this paper is to investigate the
role of "wildlife" -~ broadly interpreted as the flow of
appropriable goods and services from a piece of natural habitat -

in the maintenance of the habitat itself. Recently, a
significant body of literature has developed within a wide range
cf disciplines concerning natural hakitat utilisation; the obkject
is to review this literature, and to place its diversity within
the framework of the environmental economist.




I. Natural Hahitat Production Versus Specialised Production

The process of converting natural habitats often represents
a cholice between natural habitat or specialised agricultural
production on the land concerned. ©OFf course, it is not the case
that literally "matural"™ habitat exists, in the sense of habitat
that is= entirely devcid of human impact. With the possible
exception of Antarctica, almest all habkitat has evolved with a
human caompohent within it, to a greater or lesser extent. The
distinction is then not a choice between habitat devoid of humans
or that populated by them; rather, it is a distinction between
different methods of production.

FIGURE I

DISTIRCTIONS BETWEEN MNATURAL HABITAT AND EPECIALISED PRODUCTIOR

Natural Habitat Production Specialised Production
-diverse species ' -one or few species
—1little human intervention —gontinuous interventicn
=nonsegregated resource =gegreqated reacsurce base

Three key facets appear to distinguish specialised
agricultural production from natural habitat production:
specialisation, intervention and segregation. Specialisation

arises whaen the methods of mass production are appliaed to natural

rescurces. The mass production of a single commodity allows for
the use of specialised capital goods (machinery, chemicals,
bicangineered seed varieties) which have comparatively high rates
of productivity when introduced. This means that specialisation
results in substantial cost differentials between those resources
processed by these methods and those for which such capital goods
are not available or not utilised.’®

Such capital goods regquire substantial mpinimum efficient
scales in order to be cost-effective,  both in their own
preoduction and in their application. This minimum efficient
scale regquirement means that only a few species are capable of
production on a worldwide basis by use of these capital intensive
mathods. The logical consequence is that only a small number of
species provide the bulk of the world's food. For example, of
the thousands of species of plants which are deemed edible and
adequate substitutes for human consumption, there are now only
20 species which produce the vast majority of the world's food.
[Vietmeyer {158&6})]. In fact, the 4 big carbchydrate crops
{wheat, rice, maize and potatoss) feed more pecple than the naxt
26 crops conmbined., [Witt (1985)].

Another consequence of the mass production of a small nunber
of species 1is the necessity of continuons human intervention.
The introduction of these species inte habitats to which they are
not naturally adapted, and especially when intensive agriculture
is being practiced, means that continuous human involvement is
recuired in order to monitor the production process. Of course,
nature is capable of producing biomass of its own accord through
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natural photosynthetic processes, but once substantial components
of the existing ecosystem are removed and new ones are
intreduced, continuocus human interwvention is usually necessary.

T ot ete +heo woamamlibherasdk s AT T, Ea Lo P A Lkt B O T
s WmESTdLZ,y wAiE TEUL .27 oN. I DL wnE oSN IOUON RBYOQMNTDLIGN InEnmn

is a commitment to on-going {i.e. not a cne-off) intervention.

case of the recent intreduction of synthetic organic pesticides
throughout the agricultural worlid., The initial) impact of thesae
pesticides was phenomenal; increased producticon levels of 15-50%
coccurred with respect to many agricultural uses. In other
applications, the World Health Organisation estimated that the
use of DDT saved 15 million lives from malaria by 1965. (Conway
and Pretty [1591]}); (British Medical Assceciation [1%9C]).
However, these impacts ware not long-standing. oOn the ane hand,
the natural predaters of the targeted pests were often reduced
to very small numbers. On the other hand, the use of pesticides
triggered rapid ewvolutionary adaptation amongst many smaller
organisms. The advent of pesticide-resistant pests in a system
devoid of natural predators was the result. By 1984, 447 species
of insects, 150 plant pathogens, and 50 wead varietles were known
to have become resistant to various pesticides. (World Rasources
Institute [1984]1}).°

In this fashion, substantial human intervention becomes
translated frem a one-off into an on-going process, as the
consecruences of eariiler activities reqguire future interventions.
Often the causal link between past intervention and necessary .
future intervention is not so cobvicus; howevar, it is generally
true that the conversion to less diverse metheods of production
renders the resource base more vulnerable,. and hence more
coentinuous methods of monitoring and  intervention become
necessary as well.”

The third distinguishing facet of specialised agricultural
preducticn is the seqregation of the resource base., Segregation
by the clear designation of individual property rights, usually
accomplished through fencing, is often necessary for optinmal
individual investments. This is bescause the incentives for
optimal individual investments are most cost-effectively
conferred by thizs method; it provides the means by which the
expected returns to investment are internalised ex ante. The
notion of asset ownership is especially important when the
investment process is an ocn—geoing one. (Grossman,S., and Hart,o.
[12867). On account ©f the substantial capital investments
required when specialised production technigues are introduced
into natural hakitat, segregation and specialisation go hand-in-
hand

However, biologists have demonstrated a causal connection
between the segregation of natural habitat and the extinction of
species. Empirical studies have estimated that a reductiocon of
90 per cent. in the size of a particular piece of natural habitat
will result in a halving of the number of species. (Wilson
[19881). Although it would seem to require dramatic changes to
the habitat in order to achieve this magnitude of reduction, this
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sort of impact could in fact be obtained by merely erecting two
fences across the area.?

Therefore, the econversion of land from natural habitat
production to specialised prnductiﬂn.results in a clear trade-off
between productivity and variety. This is because the necessary
conpeonents of specialised agricultural production, specialisation
and segregation, foster the former while diminishing the latter.

The literature on natural habitat production raises the
isgue of whether this link between agrlcultural development and
diversity destruction can be broken. There is a substantial
amount of wvalue beiny generated within the context of natural
hakzitat; therefore, is it possible that, when this value is more
fully fostered, appropriated and accounted for, the returns to
natural habitat producticn might compare favourakly with that of
specialised production? If this is the case, then it is
possible to contemplate a notion of sustainable development which
is consistent with substantial amounts of diversity.

The literature which exists on this gquestion can be broken
down into three categories. First, there is the literature which
demonstrates the uhaccounted for walue of natural habitat
preduction. The implieit argument in this literature is that
there exists substantial wvalue from this method of preduction
which is currently undervalued in systems of aggregate wvalue
measuremant. This literature is the subject of Section IT.

Secondly, there is a nascent literature on the issue of the
comparative value of natural habitat production technigues.: This
literature attempts to assess the comparative value of producticn
within a given hakbitat by either method, and several case studies
show that the natural habltat mede of preduction is financially
superior. This literature is the subject of Section ITI.

Thirdly, there iz a developing literature which addresses
some of the policy issues involved in natural habitat production.
This literature addresses some of the conflicts and problems
implicit in fostering and appropriating the walune of natural
habitats. Many of these problemns are manifested in the
nonsustainable utilisation of the habitat. These issuas are the
subject of Section IV.

To determine the form of diversity which is compatible with
development, all of these issues need to be explored in greater
detail. The role of "wildlife utilisation" in accomplishing
sustainable development is part of this inquiry. Specifically,
the nature of the human intervention required to more fully
appropriate the walue of natural habitat resources must be
carefully explored, in order to ensure that the correct
development paths are chosen.
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II. The Appropriable Value of Natural Hahitat Production

This section primarily surveys the various categories of
aporopriable value generated by natursl habitat resources. Tt
gqemonstirates that there is currently a substantial amount of
appropriable wvalue generated by resources retained as natural
habitat. Much of this value is nevertheless unaccounted for, as
it represents the contribution of such habitat to the subhsistence
of many societies; this wvalue must be taken intc consideration
prior to conversion as it must be thereafter replaced. HNatural
hakitats are alsc viable producers of many commodities which are
not usually even thought of as "wildlife"; two-thirds of the
value of natural habitat production is in the form of timber and
£igh. The other third of natural hakitat production walue
derives from a wide range of species. These values appear to
ke increasing as the uniqueness, and increasing rarity, of the
goods and services emanating from natural envircnments becomes
more apparent. In fact, in some cases, consumers indicate =z
preference for the natural hakitat produced commodity, and this
preference can be expected to increase and to generalise as
consumers are educated on this issue.’

This section 1is crganised as a survey of the following
categories of largely appropriable uses of natural habitat goods
and services. :

A. Domestic and Subsisztence Use;

B. Traditional Commodities;

C. Unigue Commodities: Goods; and

D. Unigue Commodities: Services, including: .

1. Viewing;

2. Recreating;

3. Existence;

4. General Ecosystem Services.

-4 Domestic T¥sa - Unaccounted for sSubsistence ¥alue

Hatural habitats are still a primary food source for many
peoples. ©Official estimates (from consumer surveys) indicate
that a minimum of 200,000 tonnes of game meat (from terrestial
sources) are consumed annually; this represents about 1% of
worldwide meat consumption. In some individual states, and
especially when water-sourced foods are included, these figures
increase substantially.

FIGURE II.1l
PROPORTION OF ANIMAL PROTEIN FROM NATURAL HABITATE

Percentage Humber of States
2U—E5 15
I0-329 17
40=49 12
Eo4 19

Bource: {Prescott-allaa,R. and . {1982], p.23).
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Of course, in the region= which =still retain substantial
amounts of natural habjtat, these proportions are far greater.
Throughout the whole of the Central African Republic, game is
still a significant scurce cof meat, supply 30-40% of the naticnal
meat consumption. (Doungoube,G. [19280]). Estimates of reliance
upon game meat for protein consumption exceed 80% in the Ucayli
and Central region of Peru; in the tropical rain forest regions
of Ivory Coast and Cameroon, the estimated rellance rate is over
70%, as is the estimate for scome parts of rural Ghana. (Aiayi
[1979}; Sale [1981]).

This indicates +that, where natural habitat production
remains a possibility, many of the products remain highly valued
by the local peoples. Surveys of the prices existing in these
markets also indicate that substantial demand still exists among
indigencus peoples for the traditional preducts of a given
region. In Benin, Cane Rat is four times as expensive as beef
in rural and urban markets, the latter because urbanisation has
cccurred so recently. (Baptist and Mensch [1986]). In Camercon,
Ghana, Nigeria, Ivory Ccast and Liberia, relatively favorable
prices are afforded fto a wide range of indigenous animals: giant
snail, bushpigs, duikers, monkeys, brushtailed porcupine, red
colobus, wmangabeys and bushbucks. {(Ajayi [197¢), Martin
[1287])." In general, and as would be expected, local cultures'
tastes seem to have adapted to the species avalilable; there iz
plenty of evidence that there is noc general preference by. local
peoples for the standardisation of agriculitural commodities.

There are also a number of other unaccounted for benefits
from existing natural hakitats. The primary one, besides food,
being fuel. Akout 85% of all timber used is for this purpose,
and fuelwood still supplies a substantial proportien of all
energy requirements for most people. In Africa, fuelwood
accounts for 66% of all (non-animal} energy production; in Asija,
this figure is 29%; and, in Latin America, the relevant figure
is 20%. Again, there is a large differential dependence rate,
depending on the local availability of supplies. OCne socurce says
that nearly all rural househelds in Southeast Asia and Africa are
wholly dependent on fuelwood for energy consumption. (Arnold and
Jongma {192%8]). The average daily consumpticn, amocng fuelwood
reliant pecples, is 0.5 cubic metres in Worth Africa, 0.38 cubic
metres in South Asia, 1.03 cubic metres in South America, and
1.14 cubic metres in Bast Africa. (Fac[l1981]).

Another subsistence regquirement met from natural habitat
supplies is the provision of dwelling construction supplies. In
Zimbabwe, 40,000 to 115,000 bundles of thatch are gathered
annually by local tribes from Matobo National Park. The same
exercise 1s conducted in Nepal's Royal Chitwan NHational Park.
The implicit income derived from such exercises, by substituting
products from natural habitats for marketed products, i= about
$60,000 in Zimbabwe and $600,000 in Nepal. (MacKinnon {1%86];
Mishra [19284]).

2nother case of +the substituticn ef natural habitat
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production for otherwise necessary market expenditures i= in the

"provision of freshwater supplies. This becomes more and more
expensive with more intensive utilisation of a greater share of
resources: extensive water treatment facilities mnst be
instituted to provide for freshwater when watersheds are utilisad
intensively. In Venezuela, this relationship has been recognized
and natural habitat has been preserved for ths express purpose
of providing high guality water supplies to metropolitan areas
with minimal water treatment costliness. (Garcia [1984]).

Natural habitat therefore directly produces wvaluable
contributions to national food, fuel, water and housing suppilies.
In additicon, there are various contributions of a less direct,
but equally valuable, nature; the=ze result when the maintenance
of mnatural habitat assists in the preoducticn from other
resources: so0il conservaticn, fishery conservation and flood
control are the clearest examples of these external benefits from
natural hahitat maintenance. The wmaintenance of the Xorup
National Reserve in Cameroon generates most of its value through
the protecition of mangrove fisheries at a substantial distance
from it. (Ruitenbeesk [1920]).

These contributions to national cutput already exist, but
have never been adequately accoounted for. It is essential to
recognise that there can be no net gain to national welfare from
the mere substitution of more market orientated production for
this natural habitat production; the only advantage of the former
is that it is more readily displayed in the national accounts,
but this is not a fault of the method of preoduction but. rather
a fault of the national accounting practices. Such preductiaon
and consumption mast he accounted for in national statistics.
{Pearce,D., Barbier,E. and Markandya,?., [19290]).

B. Traditicnal commodities from Natural Habitats

Some of the most comon commedities in international markets
are produced by harvesting from natural habitats. Although these
commodities are mnot commonly thought of as "wildlife®, they
certainly doc represent the bulk of the product from natural
habitats. Properly managed they represent a substantial and
certain return to the retention of the habitats in a largely
natural condition.

For example:

The two most significant products from natural habitat are,
by far and away, fish and timber. Fish accounts for about $5.5
b. in anmial exports; timber accounts for aboubt $6 b. Many
developing countries benefit substantially from this producticon.
28 countries export at least %10 m. of fish, and 7 of these
axport over 3100 m. (FAQ [1980]). 23 developing countries export
at least %1om. worth of timber; 8 of these export more than
$100m. worth. (FAO [1980];).

Hatural rubber, when harvested by rubkbker tappers in the
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Brazilian rainforests, earns those tappers a refturn competitive
with the wages earned by the best-paid industrial workers in that
country. (Guppy [1984])-

Several wvarieties of nuts are harvested both from
domesticated farms and from natural hakitats, The pistachio nut
is still harvested from the wild in Iran and Afghanistan. (Maggs
[1972]}. The Brazil nut is still largely harvested from natural
hablitats. (Woocdruff [1979]).

Numerous spices and flavourings are still harvested from
natural habitats. For example, nearly all of the cCentral
American exports of allspice are harvested from these sources,
amocunting to about $2 m. in annual exports. (Purseglove et. al.
[15817) .

Plants, seeds and bulbs are taken in large guantities from
their natural habitats. There are about 70m. s=such bulbs
collected and exported in Turkey alone, at a price of about E20-
20/1000. (Orvyx [(19292]).

An important point concerning this production is its
capacity to compete with domestically produced varieties of the
same kind. This indicates that in some uses there is no inherent
inefficiency in the production of & wide rawe of commcdities
from natural habitats. '

It is alsc important to note that there is often an in-built
consumer preference for the goods which arise from natural
habitat production, ewven though the goods are not necessarily
physically distinguishable. For example, the price of -wild
salmon has typically cost a premium of 16-20% over that of farmed
salmon in the U.X. fish markelts, although the two are not visibhly
distinguishable. (Luxmoore and Swanson in litt.}. This is
possibly attributable to the difference in taste regarding the
two varieties. However, another explanation is possible; wiz.
that the consumers are expressing their preferences for this
particular manner of production, thus affeording the animals a
less intensively cultivated existence.! once consumers are
educated to appreciate that other habitats than those of poultry
or salmon might be subsidised in this fashion, it is reasonable
to assume that this wvalus should be appropriable by other
producers of wildlife as well. This issue is discussed in
greater detail in Section IV.!

€¢. Preoducts Uniguely Asscciated with Hatural Habitats: Gooda

The value of the production and trade in those products more
readily recognised as "wildlife" is approximately egual in
aggregate to the value of either the trade in timber or iIn fish;
that is, the trade in such products is estimated to be at least
%5 billion annually. (World wWildlife Fund [1986]}). Now there
are several excellent scurces which cataleogue the value of this
trade. (Fitzgerald,sS. [198%2]; Prescott-Allan and Precott-Allan
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[1939]). An indication of the species which generate the
majority of this walue is given by the following table which

indicates the usuzl makeup of a vear's wildlife imports to the
m. &.

FIGURE IX.2

ANNUAL IMPORTS OF WILDLIFE PRODUCTS INTO TEE U.S.

Furs 2 BOO million
Reptiles 250 million
ornamental Fish 30 million
Ivory 30 million
Birds 15 million
Shalls= 13 million
Corals 6 million

Bource: Fitzgerald [l1989].

There i also good reason to balieve that the future valuos
of these type=s of products can only increase, possibly producing
a comparative advantage in the production of such goods., This
is because as habitats is reduced, consumers recognise the
obviocus limitations in the quantities of thesze unigue. goods and
services; hence, their prices are caused to rise, This is the
acurce of the potential comparative advantage in the producticn
of natural habitat goods and services; since the limitations on
the availability of these resources are obviocus (and largely:
irreversikle), a prospective monopoly is conferred upon those
countries possessing these types of resources.®?

Bince ¢ertain resources are only associated with this manner
of productiocn, preducts from these rescurces are considered to
be as limited as are their available natural habkitats; hence,
thesze products acquire some of their value simply by virtue of
the obvious hablitat secareity. In addition, many of these
products have been utilised by humans for centuries. All of
these resources' attributes, both their usefulness and their
uniqueness, represent the means thrﬂu?h which the walue of
natural habitats might be appropriated.’ :

For example:!®

Rhinoceros products have been utilised throughout Asia for
centuries. (Martin, E. and €. [1982]). Informal survey evidence
indicates that prices have been rising rapidly from about 51500
per kg. in 1579 to $4600 per kg. in 1988 {African horn). (Martin
[L989]). This wvalue, approximately 5200 per ocunce, places this
substance in the same class as gold and other rare and precious
substances. This an indication of the inelasticity of the demand
for this commodity; as the populations of rhincceros have fallen
from 60,000 to about '6,000 over the past 30 years {and the

10



volumes of horn in trade have declined correspondingly), the
price of the horn has increased correspondingly. As the species
has kecome more scarce, it is apparent that substitutes are not
acceptable to these markets and prices escalate through
competition for reduced supplies; there is a clear value being
placed upon the unicdue qualities of this species. Obviously, the
plight of the rhinoceros is= not a happy one; it is the
prototypical example of both the existence of unique species
value and the failure to constructively manage this value.

Elephants have been utilised for their ivery for centuries
as well, initially by Asian carvers. Again, studies of the
inelasticity of demand indicate the traditicnal consumers refuss
to accept substitutes for the elephant's unique characteristics.
{Barbier, et. al. (19920]}. Again the benefits of a prospective
monopaly in the preduction of elephant ivory are clear. The
trade in the 1280s indlcated an annual export value of at least
550 m. in African elephant ivory, yet given the inelasticity of
demand it is apparent that this same value was obtainable from
a harvest which was a small fraction of that then occurring. An
"elephant ivory cartel® would have been capable of procuring this
value while vastly reducing the gquantities of elephants killed
for their ivory. (Swanson,T. [1989]); Swanson,T. and Pearce,D.
[18891} .

In addition, it has already been demonstrated in practice
that the walue obtained from ivory sales can be put to the use
of conserving the aAfrican elephant and its habitat. Zimbabwe
alone captured about $8 m. in ivory value during this decade: from
its elephant culling program, while maintaining a stable
population of elephants (c. 52,000). Zimbabwe estimates that it
receives $4.7m. annually from sales of elephant geoods. and
services. This represents a return of akbout $75 per sg. km. of
primary elephant habitat {74,018 =g. km.}. (Zimbabwe Department
of National Parks and Wildlife Managemant [1989]). As each
elephant requires about half a sguare kilcmeter of grazing land
and lives about 60 years, the recent ban on the iveory trade has
placed the habitats of the elephants in Zimbabwe in serious
trouble.

Therefore it is apparent that the uniqueness of these types
of wildlife products contribute greatly to their wvalue. These
types of products can also contribute Lo the maintenance of their
natural habitats, 1f properly nanaged for maximum value,

D. Products Unigquely Associated with Natural Habitats: Services

In addition to the tangikle products associated with the
maintenance of natural habitats, there are also flows of
services:; viawing, recreating and even knowing that such habitat
exists. The trade in services has been gapturing an ever
expanding proportion of world trade, and the services of natural
habitats are no exception to this general rule.
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1. Viewing Natural Habitats

Tourism is one of the most rapidly expanding industries

__H__‘I J___,J [ TR ,..'! ._.,_...'I..- "E-:...‘I.-......:I A pw ey e e T [, R ltﬁp’dﬁiﬂ.ﬂqﬂ
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have grown worldwide in the past two decades, international
tourism has grown by a factor of ten {(from $18.2 b. to $197 b.
-11-.. Toa rrtrrv'l Hd-i 'r\l.i‘f = -t_rd:ar:ss\ . f'g.'l'ﬂ"lﬂ r'] nng1 'i - T4- 'HEL- de-t_-re_'l D-ﬂ.nd
into a substantial worldwide industry {now aqualing 5% of all
international trada}.

The distribution of tourism revenues has been relatively
stable for the past decade. Travel to and in BEurcpe still
represents the majority of tourism trade, however, substantial
contributions to earnings are made in a number of cther regiocns.

FIGURE IT.2
DISTRIBUTION OF INTERNATICHAL TOURISM REVENUES (1987)

Region Arrivals Receipts gShare of Domestlie Exports
subk. Africa 2.85% 2.6% $ 3.5b.f32k., ({11%)
L. America 7.7% 11.2% S13.4b. f104b. {13%)
E. Asia 7.5% 11.4% $18.5b./z212b. { 9%)
5. Asia 0.8% 1.4% S 2,0b.f22b. { 9%)

sourca: Ccompiled from {(WTO[1989]; World Bank[1989]}.

Of course, these revenuses are hot distributed evenly throughout
these regions. Some countries have relatively high proporticns
of their export earnings tourism-based: Kenya (30%), Tunisia
{25%) ; others have a much lower level of earnings: Zambia (5%),
Niger (2%), Madagascar (1.5%).

The two predominant factors contributing to the size of the
tourism industry in a state with substantial natural habitat
appear to be the proximity to a high-income country, s.g. Mexico
receives $4.2b. (20% of export earnings) to top the earnings list
amony developing countries, and the availability of a coastline,
(2.g. tourism constitutes a substantial portion of naticonal
income in Malta {10%), cCyprus (2%}, Mauritius (4%)}. (WTC
[1989]) . :

The single largest wildlife-based tourism activity is
prokably whale watching, which generates about $1 b. annually in
the U.%. and canada. {Tilt [19871). Other substantial wildlife
based tourism industries are to be found in Africa (Kenya, Zambia
and Zimbabwe) and the Galapagos Islands off Ecuador. ©ne recent
survey of wildlife wviewing tourists discovered that substantial
amounts of untapped value existed within this consumer group in
Kenya; that is, this survey indicated that adnmissicon prices
(usually zero or nominal) for the specific activity of wildlife
viewing were set far too low. It was proposed that a fee of $50-
100 per tourist would be abkle to capture a net value of $25 nm.
of consumer surplus. (Brown and Henry [1289]).
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All of these earnings are once again linked to the real

scarcity wvalue of wildlife. Persons a&are willing fe pay
substantial amounts of money largely because it is related to the
rarity of natural habitats. One of the primary wmethods for

tapping thi= wvalue will continue to be charges assessed to
travellers who come to view this ever more scarce resource.

The uneven distribution of touris=m revenues can he a very
seriocus problem; for example, Kenya is estimated to have captured
about %0 per cent of Sub~Saharan Africa's wildlife tourism market
{excluding South Africa). (Chiid,B. [1990]). This is indicative
of the impertance of coordinating efforts in the marketing of
natural habitat resources., That iz, due to the shared nature of
the resource (of "aAfrican wildlife" in this example), much of the
investment in tourism infrastructure can serve only to
redistribute tourism revenunes, rather than to generate new
revenues from this =zourca. Therefore, replicating investments
for the provision of the same service can ke anticipated teo
generate very low returns. For example, much of the investment
by Zambia in the 19705 in the development of tourism
infrastructure failed to attract an adequate return although
Kenya's industry was booming at the time. (Pullan [1984]).

In addition, a recurring problem in many countries is the
dispersicn of rents, either through foreign intervention
{Swanson,T. [1989]), or through rent seeking activities
{Barbier,E. [1%%1]}. In regard to natural hakitat, this often
occurs when foreign operators access these "state-owned"
resourcas. Fraguently, wmuch of the wvalue captured by --these
operators {whether animal poachers, tour operateors or. Ffilm
makers) is attributable whelly to the host countrv's hakitat.

It has frequently baen found that substantial
infrastructural investments in tourism yield wvery low returns,
very likely for these reascons. (Bugnicourt [1377]}. Therefore,
problems in the proper management of natural habitat require
cocperative efforts between producers at many levels of
interaction; these will ke discussed further in Section IV.

2. Recreating in Natural Habitats

Besldes simply viewing natural hakitat and its products,
there is also wvalua to be had from allowing recreation within
these environments. An indicator of the potential value of this
activity comes from the fact that half of all U.S8, adults partake
of this manner cof recreation each year, and spend about %55 b.
in doing so. (U.S. Fish and Wildlife Service [1987]). Of this
abocut $10.1 b. came from sport hunting, and about 528.2 b, came
from sport fishing.

Tt is clear that, as worldwide incomes increase, much of the
value of natural habkitat will lie within its recreational
potential. In the U.S., now, the fisheries are of much higher
value for the purpose of racreation than for the purpose of
production. In 1884, the value of the Great Lakes fishery catch
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was about $6 m., while the value of the recreaticnal fishing in
the same area was zbout $500 m. {Robinson and Bolen [1%£89]).
Similarly, in the North Atlantic Saimon fisheries of Scotland,
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the rivers long fished by commercial fisherman. {Luxmnore and
Swanscn, [19292]).

Recreational usage of natural habitats has alsco generated
large amcunts of value in Africa. Before it was banned, sport
hunting represenfed a significant part of the total tourist
revenue in Kenya, about 6.5%. (Clarke and Mitchell [1968]}.
Total revenues from recreational hunting in Botswana in 1974
amounted to $8 m.; licenses for hunters brought in $2 m. alone.
{von Richter {[31976]). Zimbabwe sells about $& m. worth of
licenses annually; it realises about %$1.5 m. from elephant
hunting alone. {Zimbabwe Department of Naticnal Parks and
Wildlife Management [19289]; Parker [1984]). In Zambia, azbout 75%
of the revenues generated within the Luanga Integrated Resource
Development Program have been derived from safari hunting.
{Barbier {1959]}. 2 single safari area in Zimbabwe generated
a return of 50.33 per hectare from its use for hunting in 1981-2;
a return competitive with its alternative use wvalue. (Child
[19847) .

Other active, but less consumptive, forms of recreation are
also on the rise. Treks to visit mountain gorilla families in
Rwanda and Zaire have.  been. generating substantial tourism
revenues since 1985. Zaire's revenusas amount to £23,000 per mo.
during peak tourist months. {Aveling,C. and R. [1983]). of
course, treks in NHepal and in the Galapagos have also been under
substantial demand during the past two decades.

In general, the demand for recreational opportunities in
natural habitats appears to be increasing substantially with the
disappearance of such habitats and with increasing worldwide
incomes. These examples indicate the present and past existence
of this wvalue, but the trend indicates that future wvalues for
these activities should be much greater.!®

3. Existence Value of Matural Habitats

Anocther category of appropriable wvalue Jlies in  the
willingness of some persons to pay for the maintenance of natural
habitat, even though they themselves are not necessarily users

of that habhitat. For example, various volutary contribution
programs in the U.S. raise millicons of dollars each vear for the
state fish and wildlife departments. {Robinson and Bolen

[1989]) . Ancther indicator of the level of this appropriable
value iz the amount of funding donated to =uch organisations as
the MHational Wildlife Federation and the World Wide Fund for
Hature ($100m. and $590m. in the U.3. alone in 1990).

The above examples are intended to demonstrate the capacity

of varicus uses of "wildlife" to appropriate the value of natural
habitat. However, egually as important as the quantity of value
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appropriated is the identity of the appreopriator. The value of
natural habitat uses mast be appropriated by these who make the
decisions concerning future uses of that habitat. Usually it is
the local communities actually living near (or within) the
habitat who hawve the greatest impact on that habitat; therefore,
it is these communities which must be enabled to appropriate the
natural habitat wvalue. Otherwise, the dispersicn of such value
can ke egually harmful to the habitat. [Swanson,T. (1289)].
For these reasons it is important to consider mechanisms by which
the existence walues mentioned above might be routed to local
communijities.?

4. Other Ecosystem Services

There is a wide range of other services rendered by natural
habitat which have real value, but which are subject to severe
difficulties regarding appropriability of that value. Thereafore,
these services contribute to the comparative value of the habkitat
but a strategy of Ywildlife utilisation" remains incapable of
registering that wvalue under existing technclogies.

For example, the role of a tropical forest extends to the
preservation of coastal fisheries and the storage of carbon.
({Ruitenbeak,J. [1889]; Fearce,D. [1950]). Alsao, as discussed
further in Section IV, tropical forests and many other natural
habitats act as the repository for vast amounts of irreplacable
information. {(Swanson,T. [1991]}). Each of these functions:is an
example of a "ecollective good™, and even perhaps (in the case of
information) of a "public good". The correct guantities of these
gocds are unlikely to be supplied through private investment
decisionmaking alone.

In some cases the flow of valuable, but inappropriable,
services might exceed the appropriable wvalue of the habitat.
Wetlands are the prototypical example of a habitat type which
lends subkstantial walue, much of which cannot ke directly

appropriated. The functions of wetlands include: groundwater
recharge, flood control, shoreline stabilisation, nutriment and
sediment retenticn, and biological diversity. (Barbier,E.
[1989]).

The strategy of "wildlife utilissation"™ ¢annot be successful
at maintaining the correct guantities of natural habkitat when
much of its wvalue is generated in the form of "public goods®™.
Even when the full wvalue of all tangible goods and services are
appropriated, there will remain an additional Inappropriable
residual value corresponding to the public good functions of the
habkitat. It is necessary to inveoke additional efforts at
valuation, and then to combine cther interventions with a
strategy of wildlife utilisation. {Aylward,B. and Barbier,E.
[(19921]). Wildlife utilisation is therefore a complementary, not
a substitute, policy for preservationist ones.

Even when much of a habitat's value is appropriakble through
ntilizaticon, it is es=sential that the appropriated wvaluese be
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properly attributed to the natural hakitat. Many times, natural
habitats can generate their values diffusely, conferring then
npon neighbouring and distant habkitats. These “Yexternallised

Lanefits®, =z=ltheugh ukilised, will not sontribats to ths
maintenance of the correct guantities of natural habitat, unless
they are properly credited. This is the reole of correct

manacdament in natvral hahitat, to be digouecsad forther in Saction
IV, infra.

III. The Comparative Value of Natural Hakitat Production

Irregpective of the absolute magnitude of the aggregate
valuation of these goods and services, the most relevant
indicator iz instead the comparative value generated by natural
habitat production. Several case studies reveal that the goods
and services from natural habitats are economically more highly
valued than the goods and services which can ke generated from
the same resource base after its conversicn to more intensive
modes of production. These are presented in part & of this
secticon, below.

Although it might have seemed far-reaching to make the clainm
that natural hakitat could pay its own way in the recent past,
there is a growing literature containing a number ©f studies
indicating that it can in fact do exactly this. This development
is in part due to the increasing scarcity and hence increasing
value of natural habitat, and its related production. It i=s also
attributable in part tc the prevalence of surpluses 1in the
world's traditional commodity markets, and hence the decline in
the prices of those goods usually produced through specialised
agricultural wmethods. Therefore, the "dynamic" nature of
comparative advantage might ke such that future development is
better orientated toward these scarcer commodities than the more
abundant varieties. These iszues are discussed in part B of this
section, below.

A. Case Studies Demonstrating Favourable Comparative Valuation

There are now guite a number of case studies which
demonstrate the comparatively favourable wvaluaticon of natural
habitat production aver specialised agricultural production in
various areas. For example, it is now the case that the overall
value of game production in Zimbabwe compares well with that of
beef (%106 m. vs. $260 m.). {Martin [1984]). Similarly, a
year's uge of natural habitat for wildlife in that country was
found to produce an aggregate return of %$2.4%/ha., rivalling the
returns from the most intensive forms of cultivation there.
(Child [19841).

Where natural habitat tourism is a significant factor, the
compariscn is even more favorable. Several studies of the value
of national parks in Kenya indicate that natural hakitat iz by
far the most profitable use. {Thresher [1981];7 Hehry [1978];
Weastern [1984]). Again, as was indicated above, the recreational
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value of many resources will often cutweigh its other production
values; for example, throughout Arizena, sport hunting earns
returns which are a factor of four times greater than the returns
to beef grazing on the same lands. (Robinson and Bolen [1989]).

The removal of rajinforests in PBPrazil in favor of bearf
production has been economically analysed as well. It was found
that, whereas the former economy was sustainable, the transition
te intensive beaf production actually reduces wvaluz throughout
much of this environment. The revenues from beef ranching cover
only about 45% of recurring costs, (Browder [1988]). Similarly,
the conversion of tropical forests in Malaysia for intensive
cultivation results in a substantial net leoss in value {$2455/ha.
yr. for forest producticon vs. $217/ha. vyr. for agricultural
producticon) . (Watson [1988]). Pearce has provided a geheral
review of these studies. (Pearce,D. [19901).

FIGURE III.1

COMPARATIVE VALUE OF NATURAL HABRITAT AND SPECIALISED PRODUCTICH

Country Natural Habhitat UUse & Value Alternative Use & Value
Kenya Wildlife Tourism - Cattle Ranching

2imbabwe Wildlife Product. 2%4.20/ha. Cattle Ranching 2$3.5%8/ha.
Malaysia Forest Production $2455/ha. Intensive Agric. $ 2I7/ha.
Peru Forest Production $6820/ha. Logging & Agric. slﬂﬁ'ﬂ fha.

Scources: Zimbabwe-— Child & Nduku (1986); Kenya~ Western {1934},
Malysia- Watson {1988); Peru- Peters, et. al. (1989).

These ¢ase studies are indicative of the comparatively
efficient performance of natural habitat production metheds
across a fairly wide range of conditions. It i=s clear that there
are two prominent reasons to expect that this form of production
would be competitive: its biclogical advantage as well as its
market advantage.

With regard to the latter point, which is discussed in more
detail in section B below, the advantage derives from the
dynamics of the process of conversion to specialised productien.
As natural habitat has been converted to the production of one
of a few commodities, the necessary result is an increase in the
supply of the latter and a decrease in the supply of the unigue
goods and services from the former. At some peint in this
conversion proceass an equilibrium must be reached as supplies of
traditional commodities are increased and supplies of diverse
goods and services are noticeably diminished.

With regard to the biological advantage of natural habitat
production, there are three general reasons to expect a
favourable comparison to exist. First, natural habitat
production allows for the tapping of a wider range of rescources
within the same habitat. For example, in Indonesia, it has been
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found that the value of the non-wood exports originating from
that country's tropical rainforests equals over 10% of the value
of all rainforest exports (amounting to over $100 m. annually
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of the resource base is being utlllsed‘ in general ‘domesticated
apecies are only able to tap a proportion of the resource value
tapped by the wider range of species indigenous to an environment
{(the replacement wvalue). (Eltringham [1984]). It alsc means
that there is a wider portfeolic to rely upen, in the event of a
unforeseen fall in producticn or value from the rescurce base.

The second general reason that natural habitat producticon
methads can ke expected to compare favorably with intensive
cultivation of the traditional commodities is due to the ketter
adaptation of indigenous species to prevalling envirenmental
conditions. The substantial literature on this pﬂlnt indicates
that the comparative advantages of indigencus species lie in
theilr differential rates of growth, heat stress, water turnover,
nutrient reguirements (and the complementarity therecf), and
disease tolerance. Several studies comparing zebu cattle with
ungulate productiocn in Africa have concluded that, across a wide
range of conditions, the indigencus species compare favorably.
{Eltringham [1984]).

Thirdly, a recent study in Zimbabwe indicates that there are
land degradation costs implicit . in the introduction of
nonindigencus species. This study found. that the. intreduction
of cattle within buffale range produced favourable returns over
a short time horizen; however, over a 30 vyear periocd the
resultant land degradation caused the cattle te become an
inferior asset. (Child,B. [19%0]).

.Therefore, there are good thecretical reasons to predict
that natural habitat production can be a relatively efficient
method of production, and now there are beginning to be studies
which empirically demcnstrate that this is in fact the case under
a variety of conditions. Nevertheless, the productive efficiency
of specialisation is difficult to match and it is not the case
that these blological advantages would by themselves determine
the favourable comparisons currently being registered.

The comparative valuation of a use of habitat is, however,
the product of two factors: +the relative productivity of that
use and the relative value of the goods and services flowing from
that use.® As was discussed in Section II, above, there already
exists significant amounts of evidence indicating that a
"premium" is freguently paid for the products of natural
habitats, both on account of their "diverse"™ nature and also in
recognition of their source. ITn addition, there is dgood
evidence to indicate that as these products (or, equivalently,
their source habltats) become more scarce their prices escalate
correspondingly. These examples denonstrate the likely source
of the recently recognised favourable comparison of natural
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habitat uses, ji.e. the favourakle valuvuation of these products.
Part B of this section investigates the reasons why it might be
anticipated that natural habitat might ke comparatively efficient
in the future, even in cases where it was not so in the past.

B.  kRates of Conversion and Rates of Return-—
An Indication of Puture Trends in Nateral Habitat vValues

On a global basis, estimates on overall natural habitat leo=ss
in the past two centuries range from 25 te 50 per cent. [{Myers
[1280]) {Internaticnal Institute for Environment and Development
[1989]) . This has been an accellerating process; current
estimates indicate that 200m. ha. of forest and woodland and llm.
ha. of grassland were converted between 19260 and 1950. (Repetto
[1988]).

Most cf this conversiocn has occurred recently in the
developing countries and the current trends indicate that
substantial conversions will continue to occur there. one
hundred million hectares of natural habitat came under
cultivation for the first time in developing countries in the
19802 {an increase from 838 to 938m. ha.). f{Holdgate, et. al.
[19821). The annual rate of deforestatien in this decade was
about 7.4m. ha. annually. {Repetto [1488]).

FIGURE XII.2

CONVERESIONS TO AGRICULTURAL USE (million ha.) e

Developing 1960 1980 Percent. Change
sub. Africa 161 222 37.8%
L. america 104 142 36.5%
8. Asia 153 2140 37.2%
8E. Asia L0 55 37.5%
Developed 1960 1980 Fercent. Change
H. america 205 203 0%
Europe 151 137 =190%
CTEER 225 233 a%

Bource: (Repette [1988], p. 3).

The substantial rates of conversion in some regions imply
substantial recent losses of natural habitat. It is estimated
that only 65% of natural habitats in Afrotropical regions remain,
and that only 68% of Indomalavan natural habitats remain.
{International Institute of Enviromment and Develcpment [2989]).

During the past three decades the developing countries have
engaged iIin "mass conversions" of natural habitats, thereby
substantially increasing the proportion of their lands which are
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dedicated to specialised agricultural preduction. During the
same periocd, developed countries have ceased conversions
altagether. In SpltE of this (as demonstrated in Figure III.Z),

Aaa — JLp— —_——— — "|__. - b Y - . L. e F. = e
rlre iTioTeass in tha valus of produchkisn of thogse soriouliuaral

commodities has been prec15ely equal in the two reglons. That

iz, there has been no relative return to the increased rates of
caﬁ?ersiﬁﬂ=

FIGURE III.3

RATE COF RETURN TO AGRICULTURAL CONVEREIONS

Region Conversion to Agriculture Increase_in Value
LDCs 37% increase 24% increase
DCs No change 21% increase

Source: Holdgate,M. et. al. {(1982}.

_ 2 possible explanation for this trend is the absence of

slgnlflcant demand for the additional gquantitiex of the same
commodities. Recently installed agricultural specialisation in
developing countries has fncused'prlmarlly on meeting the demand
for a small number of basic commodities that are already in mass
proeduction thrcoughout the developed world.

However, western production already goes far toward
completely satisfying this demand, and western agricultural
subsidisation policies place developing country exports at the
"end of the gueue". This means that the relevant elasticity
applicable to less developed countrles' exports is that of the
marginal consumer. Freguently, inelastic demand exists for the
additional guantities placed on the market by expanding
producers.” For example, in Sub-Saharan Africa it has been
estimated +that 60 per cent of export earnings come from
commodities for which the price inelasticity 1s such that an
increase in production of those commodities would actually reduce
earnings. [Gedfrey {(1985)].

This pattern is much meore general than a specific example
demonstrates, however. In fact, the general index of commodity
prices has fallen by 50% over the past thlrty years, the same
periocd in which the majority of conversions to specialised
agricultural production have occurred.
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FIGUBRE III.4

DETFERIORATING COMMODITIES PRICE INDEX OVER 3¢ YELRS

Year Commodities Price Inmdex (19540=100}
1957 113
1960 1C0
1965 a5
1970 ol
19748 105
1930 g5
19585 o5
1987 62

Source: International Monefary Fund (1987).

The nost severe declines in commodity prices have been in
the non-focd agricultural commodities, fairly consistently over
the past 30 years, and the food commeodities index over the past
15 years. (Grilli and Yang [1288]). However, it is generally
argqued that all of the non-petroleum commodities have seen a
substantial and consistent downward trend over the past 30 yvears.
(ODIX. [1988]; Sapsford [1985]). During the same periocd, the terms
of trade between primary commodities and manufactured gnods have
fallen 35%. (IMF {1987]).

These figures are not included as an endorsement of "the
Prebisch hypothesis"™ (that terms of trade between developing and
developed countries are in a state of long run decline), nor do
they constitute conclusive evidence of any definitive trend in
relative prices. In the analysis of such trends, much depends
on the choice of the period baing analysed; rigorous long tern
analysis of these figures has not established a definitive
downward trend extending over all potential pericds of analysis.
(Spracs,J. [1980]; Stern,N. [1989]). Alsc, recent evidencge on
price elasticities on agricultural commodities is inconclusive
generally, although many case studies support the finding of
inelasticity. {Lipton [1987]).

The =ocle purpose for the inelusion of this survey of
commodity price trends is the demonstration that, over the period
of this analysis (during the mass conversions of the past 30
years), there has been no obvious advantage to be had from
continuing conversions. The price trends during this period,
possibkbly but not necessarily on account of these conversions,
have effectively negated any increase in value which might have
acerued to these expansions in commodity production.

Oone theory of comparative advantage indicates that it is the
unicguenass of the supply of a good which determines its terms of
trade. TUnder this theory, for greatest comparative advantage,
countries must produce these products which are most uniguely
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within their exclusive capabilities, by reason of natural
characteristics peculiar to those countries. Therefore, a good
which is produced in obviously limited guantities will always
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This is the thecoretical basis behind the expectation that
the walus =of ogonds and z2svvinss prednos? from more chvinusiy
limited resources, such as natural hahltats should ke increasing
as their supply becomes more limited. The empirical record
develeoped during the recent period of mass conversions of natural
hakhitat does not contradict thizs theoretical expectatiocn. It
is possible that the comparative advantage of countries which
retain matural habitat resocurces might now lie in the fuller
apprmpriatlnn of thelr walue as such, rather than their
convarsion inteo different forms cof (more 1nten51ve} production.

When the productive capacity of indigenous species 1is
combined with the fawvourabkle values of qoods and services from
natural habitats, it should not ba surprlslng that these forms
of production are now comparing favorably in the generation of
revenues across many environments. In short, these case studies
demonstrate that the conparative value of prnductlon.frum'natural
habitats clearly can exceed the expected value to be realised
from the conversion of these habitats to specialised agricultural
methods of production. In these cases, then, it clearly is
possibkle to unlink sustainable develnpment from the destructiocn
of biological diversity through reliance upon the strategy of
wildlife utilisation.

I¥V. Issues in Natural Habkitat Produstien

There are six fundamental issues to be investigated
concerning the feasibility of & general strategy of natural
habitat utilisation. These concern the special difficulties of
production and appropriation which attend operations in this
context. Since the particular advantages cof agricunltural mass
production, specialisation and segregation, are not available in
natural habitat modes of production, many of thesa problens arise
from this difference. However, there is also the special set of
problems which arise from altering the way in which people
currently behave, thus having to overcome the inertia in favour
of the prevalling preferences, prejudices and patterns of
producticn. This section will attenpt to address both categories
of problems from the perspective of the environmental economist.

A. Infrastructure Investments for Natural Habitat Production

The substantial differences in production technigues bhetween
methods of preoduction often means that the infrastructure
developed for agricultural productien has 1little or no
appllcation to the potential products of mnatural habitat
production. Transport, preserving and processing plants are
often wholly geared to the domestic variety of production.
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Many times this is another aspect of the economies of scale
implicit in agricultural mass production. Investment is often
in a single warehousing and processing plant at a central
leocation which is served by transport linked to producers of a
large guantity of a small number of products. ©Once again, this
allows for large ecconomies of seale in the provision of these
capital goods.

Chviously, a very different form of infrastructure will be
required to adeguately service natural habitat production.
Smaller plants on a local or regional basis which are capable of
handling a wide variety of products are probably necessary. This
iz a wost of deing this manner of business, and it must ke
included and amortised in any assessment of feasibility; however,
the prior existence of the alternative infrastructure should not
prohibit these investments. Each should receive investment to
the point of its maximum expected return.

B. Optimal] Intervention in Natural Habitat Production

Production within a natural habitat may be enhanced without
cenverting the resource to completely specialised modes of
production. This would involve more emphasis on the development
of the middle ground forms of resource use, between absolute
presaervation and specialised agriculture.,

FIGURE IV

THE THIRD COFPTION: THE STRATEGY OF OFTIMAL INTERVENTION

Natural Habitat Minimally Modified Agriculture
Natural Habitat

Nen-Intervention Ooptimal Interventich Intaervention

characteristics:

—nonsegregated habitat —individually segregated

~diverse range of species -minimum diversity

-minimum intervention =gontinuous intervention

advantaceas:

—adaptation ~appropriation
=fuller use of habitat =ninimal cross effects
-diversity of portfolis ~gpecialigaticn
-no inputs {local, reg., ¢global)

Figure IV ie a modified version of Figure I pressnted in section
I of this paper. It encapsulizes the polar differences and
comparative advantages between the two primary modes of
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optimal intervention, lies on the spectrum between the other tweo;
it represents the attempt +to strike a bkalance between the
benefits of one strategy against the benefits of the cther.

Thne strategy of optimal intervention is nicely iliustrated
by reference to the various examples of reptile ranching in the
literature. With regard to reptiles, there are numerous points
at wnicnh interventcion mignt oCcur in order Lo eniance proauction.
These stages might be considered as: breeding, nursery, juvenile,
and adult. For example, optimal intervention at Stage I
{breeding) might be desirable if that iz the least expensive
means of capturing young. Cptimal intervention at stage TII
{nursery) might ke desirable if that generates substantial
reductions in infant mortality. ©Optimal intervention at Stage
III f{juvenile) might coccur if, for example, additicnal food
inputs generate substantial increases in growth rates.
Intervention at Stage IV (adult) is almost always necessary in
order toc appropriate value from the species {(although this might
al=o be done earlier ag well).

With regard to reptile ranching, it has been discovered that
massive reductions in infant mortality can be achieved by means
of intervention at the nursery phase of production, For
crocodilians, infant mortality can ke resduced through such
wethods from an estimated 97% in the wild to about 10% in the
NUrsSery. . {Blake and Loveridge [1975]). This manner of
intervention can therefore resulit in increases in productivity
potentially in the range of 3000%.

Given that the henefits of this intervention can be later
appropriated, it may then be optimal t¢ return the animals to
their natural habitat until maturity. An economic analysis of
iguana ranching in Panama indicated that this was precisely the
optimal sitrategy in regard to this species. The aveidance of
further feed inputs during the two vyear maturation process
determined the economic feasibility of the ranching project; that
iz, the ranching of iguanas was not economically wviazble unless
they could be returned to their natural hakitat after the nursery
and then later appropriated from there. fNelson [12386]).

Optimal intervention therefore presupposes that natural
habitats could be used on an occasional basis, with the minimum
disruption to the environment. It would involve incursions into
the habitat whenewver it was economically desirable to interject
an input or to appropriate an output within the environment;
however, it would not regquire the wholesale conversion of the
environment as a precurscr to these interventions. Instead, the
ckhject would ke to take the naturally occurring produce from the
habitat at the maximum feasible rates. This is the reason why
ocptimal intervention is distinctly preferable tc either total
preservation or total conversion; the former implies the failure
to appropriate gubstantial nortions of the habitat's value {and
therefore fails to maximise the ameount of natural habitat
praserved), while the latter attempts to maximise the wvalue of
an entirely distinct bundle of goods for which there is no reason
to believe that a systematic advantage exists.®
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" C.  Appropriating the Value from Natural Habitats-
The Importance of Decentralised Management of the Rescurce

It shounld be noted from Figure IV above that the first-
listed advantage of domesticated habitat regimes is that of
appropriation. This is a very fundamental advantage which these
regimes have had over natural habitat regimes in recent times,
and in many cases it is the predominant reason for the rapid
disappearance of natural habitats and their primary species.

Appropriaticn is important because it is the means by which
individeal investments receive their returns. With domestic
producticn methods, it is wvery easy to see the direct iink
between these investments and the resultant flows of costs and
benefits; for example, carefully monitored livestock responds
more or less well to more feed, more water, or better wveterinary
care. It is the observed responsiveness of the animals to these
inputs which causes the associated user to undertake them. When
the link between inputs and outputs becomes less clearcut, then
there iz a much lower probability that the user will make these
investments.

This is probably the single most fundamental reason for the
maintenance of so much of the world's agricultural product is
kept within pens or fences and under constant supervision, i.e.
doemesticated. The reason 1s not that constant intervention
yields substantial productivity-based returns, but because it
ensyres appropriability. Many of the other facets of production
and valuation predominantly faver natural habitat products; but
the facet of appropriability clearly favors domesticated
production. -

In the absence of appropriability, the comparative
efficiency o©f natural habit forms of production cannot be
realised, simply because the optimal methods of production will
nhot oe¢ur in the absence of assured appropriation. Without the
continuous Jidentification o©of the specimens in which the
individual user has invested its efforts and rescurces, there is
little chance that the individual would make these investments
at all.

BZlarmingly, with a renewable resource, one of the primary
means of investment is the forebearance from harvesting, in order
to maintain an efficient level of breeding stock. Clearly, this
form of investment has not been ocecurring with regard teo many
valuable species occourring within natural habitats: rhinoceres
and elephants are two leading examples of species of substantial
market value but rapidly declining populations. SBetween 1981 and
1987 the blacK rhino population in Africa fell by some 70%.
(Cumming et. al. {1990]) The African elephant has declined by
some 40% 1n this decade. (Douglas-Hamilton [1989]).

These clearly are problems of insufilcient investment in
potentiaily profitable resources. Although the management of
elephant for its consumptive products alone generates $75/ha. in
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Zimbabwe, few of the animal's range states invest resources
approaching anything like that amount in its maintenance.
{Leader—wllllams [19881). For exanple, Malawl spends $49/km.,

_______ l"'t-..... - Ty
Tanraniss S18/wm. and Cemarocon S5 hm. {Cumming, gl =31, 1200730

one of the prlmary contrlhutlng factors to chronlc levels of
underinvestment in natural habitats must be the longstanding
fzilure to sppronvizte returns freoem such investments, In the
absence of appropriability, stocks of resources 1in natural
habitats are predictably diminished far below cptimal levels;
this iz Known in ecconomicsg as the open access resource problen.
(Dasgupta [1986]). Thus, the species inhabiting these
environments, and consegquently the enviromments themselwves, area
allowad to deteriorate largely through neglect.

One of the fundamental roles of policymakers regarding
wildlife utilisation must ke the accurate channelling of the
benefits from natural habitat production through the hands of the
most important potential investors in that habitat. In general,
the most impertant investors in any given resources are those who
live in daily association with them. (Marks [1984]). To the
extent that the benefits from natural habitat production are
channelled through the hands of potential investors, the optimal
level of investment can be expected to materialise.

There are two concrete implications deriving from this
propositicn. First, the rights teo the resources contained within
a natural hahltat.must ke delegated to individuals {sinqu or in
emall groups). The entire thrust of modern economics is that
optimal investment requires decentralised ownership of assets.
(Hart and Moore [19282]; Williamson [1284]; Grossman and Hart
[1984]). The entire world has been reshaped in this decade by
this thinking and it is essential that it be applied in this
cantext as well, in order to create incentives for investment in
natural habitats.®

Secondly, there will always be a significant role for
coordinating institutions, such as cooperatives, in the
management of these resources. This is so because production in
the context of natural habitats will often require the
coordination of activities of many individual users in the
context of a variety of common assets: productive assets held in
common in order to capture economies of scale (e.qg. nurseries};
marketing boards operated in common in order to regulate trade
and maximise revenunes (e.g. exclusive commedity exchanges); and
even the natural habitat itself.

It is important t¢ mnote that, in many cases, these
coordinating mechanisms are already in place. Many so-called
traditional sccieties were 1n fact examples of systems of
carefully assigned responsibilities within the realm of commonly
held natural rescurces; for example, in Karnataka state in India,
the wvarious castes have carefully defined occupations and
respon51b111tles regarding the use and maintenance of the
region's common water and land resources. {Gadgil and Iyer
[1sas9]) There are numerous other examples of such organlslng
mechanisms in the use of common resources. (Berkes [19891).
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Therefore, the delegation of the rights to natural habitat
resources on a local basis is a reguirement for the efficient
usage of these resources, and lecal governance structures may be
the appropriate unit of delegation, rather than the indiwvidual,
in certain circumstances. This is necessary in order to assure
appropriability of the wvalue from natural! habitats, because,
without this, natural habitats will always ke at a =systematic
disadvantage with regard to domesticated ones, due to the ease
of appropriability in the latter.

D. Appropriating the value of Production -
The Difficulty of Capturing the Value of Collective Goods

A5 has been made claar from the ountset, not all of the valus
of biclogical diversity lies in the tangikle goods and services
of natural habitat. Much of this value jis in fact of the nature
of “collective geoods"; that is, these products are beneficial
not to a particular user, but rather to a broad swathe of
humanity. For example, one of the primary attributes of natural
habitat is the untapped information which it represents. For
aexample, there are at present 119 plant-derived drugs in use
throughout the world, obtained from less than 920 species of
plant. [Farnsworth ({(19s88)]. ¥et, there are about 250,000 to
750,000 species of plants vyet to be tested. There is =a
substantial wvalue to be placed on the maintenance of this stock
of potential informaticn, but the benefit is largely for all,

Similarly the value of the variety which exists in the wild
iz alsc of importance for the improvement of domestic species.
The discovery of a species of wild maize (teosinte) in Mexico in
1979 which is naturally virus resistant was of potential billion
dollar importance to the domestic species; yet, when its
importance was discovered, all that remalned of the species was
a 6 hectare patch high on the Sierra de Manantlan. This is a
simple but laboriocus process of collecting species and then
undertaking careful analysis of their differences; for example,
the collection of a species of wild tomato in the Andes in 1963
resulted, after 10 geanerations of c<rossing with the Jdomestic
spacies, in a marked commercial improvement walued at about %8
miliion per annum. [Iltis (1988}].

Natural habkbitat represents a library of such informatioen,
hut the value of that information accrues to all, and is likely
to be considered by no one individual when deciding whether to
convert the habitat. This indicates the difference betwesen
financial analysis and economic analysis; the latter states that,
even when individuals do not take real walues into account,
systems must be created which do.

Other collective benefits of natural habitat are egually
difficult te walue through ordinary mechanisms. For example,
foreasted habitat often plays an important rele in both the
maintenance of watersheds and the fixing of carbon.
{Ruitenbeek,J. [1990]; Pearce,D. [{1930]). These values nust als=o
be ftaken into account in determining the amount of natural
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hakitat that must be maintained.

Finaily, the mere existence of habitat is of significant
value. This is indicated in part hy the fact that individuals
are wiiiing to contribuite money to organisstions whoses stated
objective 1is the preservation of natural habkitat and wild
species. However, there is only a very small proportiocn of these
funds which goes directly to the maintenance of natural habitats.

& substantial hurdle to the malintenance of significant
quantities of natural habitat is the creation of mechanisms which
are capable cof capturing scme of these less tangible, but egually
important, wvalues. The optimal amount of habitat can ke
maintained only if the sum of these wvalues are in some way
revealed, appropriated and directed to the maintenance of
bioclogical diversity.

E. Conflicts Between Uses - OUtilization versus Preservation

ODbviously, there is a role to be played by the traditicnal
nature preserve and the flow of goods and services which such a
designation represents; however, the demand for these products
represents only the tip of the iceberg of the aggregate demand
for the unique products of natural habitats. At present, only
about 5% of the remaining natural habitat has been given any sort
of protected status,  In order to maximise the value of resources
which are produced in natural hakitats, it is necessary to
consider a wider range of interventions, rather than simply the
nonconsumptive ones. This is the ohject of wildlife utilisation.
from the perspect.ive of envirommental economics; it provides the
mechanism by which the full return ‘Lo natural habitats ja able
to be appropriated.

To some consumners, however, the concepts of utilisation and
natural habitat are inconsistent. For this reason, the value
of the produce of natural habitats is not simply additive. In
some cases, in fact, consumers will withdraw their valuation of
the preducts if they believe that any nonconsumptive use is
coccurring. For example, during the debates concerning the future
of the ivory trade in 1989, the WWF-US initially advocated the
continuation of the trade In those states in which it was
sustainably wanaged; however, this position had to be later
withdrawn dus to the mass withdrawal of membership subscriptions
from the organization on account of this stand. The membership
was not willing to allow theilr nonconsumptive wvaluations
{existence value) to continue in place in combination with
consumptive usage of the same rescurce. :

Thereforae, it is not s=imply a matter of aggregating the
values of the various uses of the natural habitat. Due to fthe
implicit conflicts between the various forms of {consumpiive and
nonconsumpiive) uses, it iz necessary to evaluate the wvarious
uses to be allowed regarding a particular piece of natural
hakitat on a case by case hasis.
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F. Marketing the Products -
Consumer Education and Consumer Confidance

nother implication of the conflict between consumptive and
nonconsumptive uses is the importance of educating conservation
minded consumers regarding the role of wildlife Dbased
consumption. AL present the bilas appears to be reversed;
environmentally sensitive consumers tend to be more willing to
purchase domesticated preoducts than natural habitat proeducts.
It needs to be brought home that a purchase of natural habkitat
products is a vote for natural habitat methods of producticn,
This manner of marketing has been successful with regard to less
intensive agricultural methods, such as "“free range® products,
and precisely the same ratinnale applies to natural habkitat
products marketing. _

Ancther substantial hurdle to be crossed involves the nature
of the management of natural habitats, Usually, natural habitat
production methods will require a significant amount of land to
be held in an undivided state; interventicons which subdivide
(e.g. fencing) natural habltat necessarily reduce the range of
species which will exist within the habitat. The management of
parcels of substantial size Is a difficult proposition because
it makes it difficult to ensure that all users are acting in
common interest. Much of the activity in natural habitat is=
currently being undertaken on an wunsustainable basis, to the
detriment of all users, precisely because it is undertaken on
"the common". W

As discussed previously, the first step to the resoclution
of this preblem is the decentralised management of the rescurce.
That is, it is essential that the local users of the resocurce are
alse the ouwnears of the resource, because their investment is
essential to its success. However, the mere delegation of the
resource to the local users 1s not sufficient te sclve the
problem; due to the unsegregated nature of natural habitat
praductlun, it is not possible to rely on explicit property
rights in this context. Therefere, although +the essential
investors can be identified (i.e. the locals}, the mechanism of
individualised private property rights (i.e. fencing)} cannct be
used to induce the optimal level of individual investment.

It is the failure of common management which has very likely
resulted in the lack of consumer confidence in natural habitat
produce. In fact, much of this produce is taken on an
unsustainable ha$i54 Consumers cannot support natural habitat
produce without also supporting its unsustainable utilization.

There is cone clear measure which could be undertaken in an
attempt to constrain unsustainable utilization and thus to foster
consumer confidence. In essence, this problem is an example of
the "lemons problem™ in the context of natural resource
producticn. (Akerlof,G. [1271]). That is, so long az consumers
lack the necessary information to discriminate between a
sustainably and a nonsustainably produced wildlife product, the
market equilibrium will produce only the latter. This is because
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the competitive harvesting of natural habitat will result in the
dissipation of all rents of the resource, leading it to be
necessarily less costly to produce. In essance, the price of
natural habitat products derived from competitive harvesting in
the common contains only a2 component for the opportuniiy cost of
the labour invelwved; there would be no return to the rescurce
itself. Therefore, sustainably produced and priced goods and
serviceg cannot compete in a market with the nonsustainbly
produced ones.

The general solubtion to such a lemons problem is a system
of certification, which generates the resource's rent for the
sustainable producer. That is, any system which i= able teo
asgure consumers that a given product is sustalinably produced
provides the measure of confidence necessary for the sale of
these products at the necessary premium. This allows consumers
to wvote for natural habitat production with confidence, and it
creates incentives for producers to regulate the natural hakitat
to preserve the rent. {Swanson,T. [1989]; Swanson,T. and
Fearce. ,D. [1%89]).

There has been a natural reluctance to believe in the
feasibility of a regulated trade in natural habitat products.
¥Yet, precizely this notion of certification has been utili=ed to
preserve rents in many other markets. For example, most
securities exchanges were established in the inter-war vears on
account of rampant fraud in the sales of security papers (because
consumers could not discern whether the papers represented real
shares in real corporations or just papers); the securities of
both good and bad firms were rendered valueless as a conseguence.
The certification of a firm's securities  for listing on an
exchange validates those securities for consumers' purchases.
Thus, the idea of an exchange as a public good devised to provide
the information reguired to discriminate between "good" and "bad"
products is now more than half of a century old.

Therefore, there is a possible role for consumers as well
as producer managsment of natural habitat preoduction which needs
to be investigated, The resolution to all cof these wvarious
problems and issues will reguire substantial well-focussed
affort.




CONCLUSION

This paper has attempted to investigate the role of wildlife
utilisation in mnatural habitat conservatieon. The use of the
tangible products of natural habitats which are inextricably
associated with many of the intangible ocnes may be the best
cption for the conservaticn cf bieoclogical diversity.

This paper has alsc investigated whether development can be
made compatible with biological diversity. ©On account of the
tradeoff between diversity and preductivity implicit within
specialised methods of production, there has been a built-in
tendency to destroy diversity in the process of development. The
resultant reduction of natural habitats and increasing rarity of
its products has greatly contributed +to these products!
comparative advantage. It is new possible that natural habitat
modes of production could be the optimal development path in some
sitnations,

Importantly, the issues concerning the Future viability of
natural habitat methods of production can be enumerated and
analysed. These are the speclal difficulties of both creating
value and apprepriating it within the context of the "common™.
The proper management of natural hakitat methods of production
will be crucial to the resoclution of most of these difficulties.

The specific okjective of this paper has been to provide. a
review of the existing iiterature on natural habitat production,
which is to be found in a wide range of sources, from applied
biclogy te cultural anthropoleogy, and to place thls literature
within the framework of the environmental economist. The general
chbjective has been te illustrate the meaning of sustainable
development with regard to blological diversity. The conclusion
is: hopefully, the variety which exists (literary and natural)
can be put to good use.
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i, One survey puts the glebal amount of "wilderness" at about
39% of the terrestrial surface. Only abkout 4% of the United
States land mass gualifies under this definition, and virtually
0% of the Eurcpean territory gualifies. {(World Resources
Institute [1990]1).

2. The full wvalue of the habitat would be made up of both its
tangikle and intangible products. Irrespective of The relative
gontributions of the different product types, it will always be
difficult to tap the full amount of intangibkle wvalues due to
demand revelation problems which arise with regard to 'public
goods". (Dasgupta,P. [1982}). In addition, intangibkle walues
must usually be channelled through govermmental Iinstitutions
rather than market institutions, which in some cases are less
effective methods of channelling values.

3. The hypothesis is that countries which designate "protected
areas" in return for international funding will do so with
reference to the current opportunity cost of the lost development
rights, but as circumstances change this opportunity cost may
increase and the government way reoptimise, resulting in the
"pationalisation" of the previously withdrawn development rights.
This is merely anocther sxample of the dynamic peolicy problem
knownn as "time inconsistency®. {Evdland , ¥ and Precoit,E.
[18771) -

4. Sustainable development implies the maintenance of some
natural capital stock, but a fundamental issue inveoclves where
that capital is maintained; i.e. should the capital be
maintained in the context of gach development project or solely
as cne piece of a larger portfolic? Preservationist approaches
to development emphasise the latter; utilisation apprcaches
emphasise the former. It is prcbably a combination of these
approaches which will result in the correct amount of sustained
resources. See Markandya,a. and Pearce,D. [1291].

5. There iz alsc the tendency of numerouns independent producers
to select the median consumer's preferences in determining the
quality of the precduct to be produced, as Hotelling demonstrated
with regard to the eceonomics of product differentiation. This
means that c¢ost differentials will usually outbalance demand
conziderations in determining the range of products which will
be produced by a d9given industry. (Hotelling,H. [1938]):;
(shaked,a. and Sutton,J. [1988]1); Spence,M. [1978]).




6. Interestingly, it has been noted that when traditional forms
of "wildlife" are brought within the domesticated agricultural
system, then they alsc require continuous intervention for their
successful production fe.g veterinary cars not otherwise
regquired). (Kiss,aA. [1990]}).

7. This is the workings of the "portfolic effect" in the context
of a species, and it provides one basis for a trade—-off in the
movement toward mass production of a few gpecies. Such
specialisaticon allows for preoductivity gains from mass production
methods, but only at the cost of increasing the risk of complete
crop failures due to nondiversification. One of the important
reasons for preserving diversity is the maintenance of genea banks
in crder to provide for unforeseen risks. (Iltis [1288]).

3. Since the area of a given piece of natural habitat is
proportional to the square of its radius, dividing a continucus
piece of habitat into three equal but fragmented pieces will
result in each of the new habitats having one-ninth the area of
the previous.

9. However, it should be noted that, with regard to all of the
examples given within this section, there are substantial
problems remaining to be solved in the production and
appropriation of the value of goods or services emanating from
within natural habitat. These problems are surveyed IiIn Section
I¥, infra. At this Jjuncture, it is important to emphasise.that
these problems can often materialise as unsustainable wield
levels with regard +toc the products of natural habitats;
therefore, the figures surveyved in this section might not
indicate sustainable returns from natural hakitat production. (and
they cbviously do not with regard to some species such as the
rhinocceros). Nevertheless, these problems do not negate the
existence of the various forms of value flowing from the goods
and services produced within natural habitats. These wvalues
exist by reason of their obvicus and increasing scarcity, and the
clear desire of tha internaticnal community for their continued
use.

10. It is important to note that the correspondence is beiween
indigencus peoples and indigencus species. Attempts to export
many of these preoducts even slightly beyond their natural ranges
have met with disaster. Hence, the attempted marketing of
elephant meat from Zamkian culls in the copper mining areas met
with little interest. {Parker {19843). Also, various attempts
at ¢anning and distributing seal meat have met with little eor no
guccess, (Eltringham [19847).

11, There clearly is a part of the consumer market which is
willing to pay for "free range" (or natural habitat) modes of
production. This varies substantially from country to country,
from poultry and eggs Iin the U.X., to wvenison and hares
throughout continental Europe.



12. Ircnically, to date consumer preferences have been biased
in the reverse direction; that is, consumers appear to prefer to
patronise "domesticated" animals over "nondomesticated". Hence,
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consumer "hans=", while the leather trade hazs not. If the value
of Ffurs taken from natural} habitats is all "appreopriable", then
i+ 3z +the Fformer which =2 in fact more condocive o the
maintenance of "natural habitats". This preference probably
derives from consumer recognition that little of this wvalue is
returned to "natural habitat"™ conservation, due to institutional
limitations. Sees Section IV, infra.

13. This category is cohviously in flux as certain species become
wholly or partially domesticated. Although some of +the
"nigqueness® value of these species might therefore be last, a
greater share of overall valuas can be made appropriabkle by these
methods. See Section III, infra.

14, A the price of these rescurces are causaed to increase by
reason of obvicus scarcity, this also results in increased
incentives to "domesticate" the rescurce. The price threshheold
a2t which domestication becomes a feasible strategy varies between
resources and management systems. In addition, the impact of
domestication on the rescurce as it ewists in the wild is also
a complicated matter to predict. Sese Luxmoore,R. and Swanson,T.
[1991].

15. This paper doas not attempt to compile the aggregate value
of this ftrade in "wildlife" products. Please refer to the
companion report by TRAFFIC International for this purpose.

16. Cof courzse, there are conflicts implicit in the use of
natural habitat even in this "non-consumptive" fashion. See
section IV, infra.

17. Therefore, the capture of existence wvalue by such
grganisations as those menticned in the text may or may not have
any positive impact regarding the maintenance of natural hakitat.
Tt can be anticipated that actual users of habitat will modify
their uses in accordance with the perceived wvalue of alternative
uses; thus, it has heen found that the Masal of Kenyva have
willingly accepted and protected the neighbouring park once they
were entitled to a flow of revenues from the use of this land by
tourists. [Eiss,A. (1990} ]. The channeling of Yexistence
values” to local communities could be anticipated tto have a
similar positive impact, if such were possible. In any event,
this points tc the importance of local appropriation of such
value as is easily channelled to local communities, such as
tourism revenues etc.

18. As discussed above, the emphasis of this paper is on the
value of the natural hakitat which is mest vyeadily appropriable
by local users (as they are the persons most capable of affecting
the use of that habitat). Therefore, a third factor might be
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added to the twe in the text which determine local decisiconmaking
regarding natural hakitat, viz. apprepriability. This factor is
however implicit throughout the analysis of this paper. Other
authors focus on this =same problem from the perspective of
national and international decisionmaking regarding habitat
usage. [Aylward,B., and Barbier,E. (1920)].

19. It could ke argu=sd that the primary impact of present
agricultural subksidisation pelicies in the developed world i= the
preservation, for western producers, of the inframarginal porticn
of the western demand for agricultural commodities, This is,
obviously, the reason why these subsidies remaln a linchpin in
the current rcund of GATT talks.

21. This is one theory behind the relative terma of trade
between "North and South"; that is, the Horth has benefitted from
favorable terms of exchange dus to the obvious monopolies which
it has upon its products {due primarily to exclusive rights in
higher technologies), while the Scouth has sufferred from the less
cbviously restricted nature of  its exports. Krugman, P., "A
Medel of Innovation, Technology Transfer and the World
Distributicon cof Inceome", Journal of Political Economy, 1979, p.
253.

22. f"Purists" might argue that only "presarved habitat®
constitutes "natural habitat"; however, so long as the produce
of the enviromment remains the wsame (i.e. the level of
bicdiversity iz constant despite the human interventien), “there
would appear to be little scientific basis for objection. To the
extent that aesthetic or moral cbjecticns are raised, these must
be balanced against +the prospect of substantial losses of
"minimally medified natural habitat" for the sake of maintaining
the distinction.

23. 'There have been initial steps taken in this direction. The
CAMPFIRE program in Zimbkabwe, (Martin [1984]), and the LIRDP
program in Zambia are two of the prototypes. (Barbier et. al.
[15907]) .

24. This paper discusses only the importance of coordinating
instituticns with regard to the regulaticn of access to the
commen "natuxal habitat™. This is because this is the most

fundamental proklem to be solved if any of the value of "natural
hakbitat=s" iz to be realised. However, there are nmumarous other
potential areas for coordination advantages, including production
{for example, economies of s=cale in the maintenance of
"nurseries") or marketing {for example, for the prevention of
wasteful competition and the maximisation of joint revenues).
The former 1is essential for the economic wviability of most
reptile ranching operations; the latter 1= necessary to render
the elephant an economically viable asset. {Swanscn [1989]).
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