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Applications of human behavioural ecology
to sustainable wildlife conservation and
use programmes in developing nations

Joel T. Heinen

Human behaviour probably evolved within the confines of small social groups
whose members were closely related or interacted repeatedly over long periods of
time. Patterns of behaviour regarding use of natural resources reflect this. It would
appear that humans also tend to perceive as more urgent environmental problems
occurring over a relatively short period of time, at relatively local spatial scales,
and which affect them directly, rather than those occurring over greater spans of
time and space. If so, then conservation strategies may be planned accordingly.
This hypothesis is explored in the context of species conservation by the
presentation of a country case-study (Nepal) and by a review of selected
conservation programmes from several developing nations. There has been a
general lack of research efforts that examine the effect of societal scales in this
context, and more such efforts are needed to achieve conservation goals.

Introduction

Heinen and Low (1992) and Low and Heinen
(1993) presented a general argument on the
behavioural ecology of human resource use,
and from this made predictions about the
types of conservation programmes likely to
succeed. Evidence suggests that most human
behavioural evolution occurred within the rela-
tively narrow confines of small social groups
based on kinship structure and repeated inter-
actions among individuals over long periods
of time (see also Cronk, 1991). This suggests
that humans would not be expected to engage
in actions that benefit a social group if that
group includes many unrelated and unknown
individuals, such as is the case in many mod-
ern nation states. Heinen and Low (1992) sug-
gested that it is, therefore, unrealistic to expect
humans to engage in generally altruistic be-
haviour in the context of resource conserva-
tion programmes. Humans are more likely to
engage in actions that benefit a group if that
group is relatively small and includes genetic
relatives and individuals who interact repeat-
edly (Heinen, 1994; Low and Ridley, 1994).
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In small-scale human societies, Heinen and
Low (1992) proposed that social incentives of
various kinds may be used to promote conser-
vation strategies. In the context of species con-
servation, these may include mechanisms
already in place in societies that have essen-
tially exclusive access to local renewable re-
sources. In such cases, social controls imposed
against overharvesting may lead to long-term
sustainability with no other incentive, but
such controls may break down if the resources
become accessible to larger segments of so-
ciety (see also Ostrom, 1990). For resource de-
pletion issues that occur over large spatial
scales, long time spans, and/or impact large
segments of society simultaneously, Heinen
and Low (1992) suggested that humans are
likely to discount them, i.e. to perceive the
problem to be of lesser importance than re-
source depletion that occurs at smaller scales
of time or space, and that affects immediate
social groups directly (see also Hannon, 1990;
Noss, 1992).

Heinen and Low (1992) suggested that con-
servation problems in which benefits arising
from solutions are very diffuse (i.e. national or
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global) and spread out over time, and where
costs are highly localized, will be among the
most difficult to solve. One such global en-
vironmental issue is the human-induced mass
extinction presumably already under way
(e.g. Ehrlich and Ehrlich, 1981; Myers, 1984,
1990; Wilson, 1988, 1992; Donovan, 1989;
Ward, 1994). This is expected to affect societies
in many ways in the long term, due to actual
and potential productive and consumptive
uses of many species (e.g. Plucknett et ah,
1987; Johannes, 1989; Oldfield, 1989;
Abramovitz, 1991). There has been a great
deal of work on technical aspects of applying
population ecology and genetics to species
conservation in ex situ conservation pro-
grammes (e.g. de Boer, 1992; Heywood, 1992)
and population viability analyses (Soule,
1987). While such approaches are necessary,
the ideas discussed above suggest that they
are incomplete when tackling species conser-
vation issues, because conservation of species
and ecosystems frequently involves short-
term costs to stakeholders (Heinen, 1993).
Solutions to resource depletion issues at larger
scales may, therefore, be addressed most pro-
ductively through policies that benefit indi-
viduals, thus making it in their interests to
achieve a conservation goal.

In this paper some implications of this hy-
pothesis are explored. Some studies generally
support the above arguments, but there has
been little research that has attempted to sep-
arate the relative scales of resource depletion
that are predicted to be important with regard
to the benefit of using either social or econ-
omic incentives. There is not wide agreement
on the types of programmes that can be effec-
tively implemented. Many institutionalized
programmes, such as many national park man-
agement plans and IUCN/SSC Action Plans,
tend to focus heavily on technical aspects of
conservation, and may not give adequate at-
tention to incentive-based mechanisms to help
achieve conservation goals. The critical issues
to consider with regard to sustainability in the
context of species conservation are, therefore:
(a) what types of programmes will probably
be workable from the standpoint of local
people, (b) what types of programmes will
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probably lead to conflicts, and (c) what types
of incentives, at socially relevant scales, can be
implemented to ameliorate such conflicts.

Case study: species conservation
legislation in Nepal

Nepal is typical of many developing nations
in its history of enactment of conservation
legislation. The National Parks and Wildlife
Conservation Act of Nepal was passed in 1973
(Heinen and Kattel, 1992). Section 10 gave
complete legal protection to Schedule I (en-
dangered) species, which includes many large
mammals. No hunting is allowed for Schedule
I species, except that stipulated under Section
21, which states that 'man-eating' tigers or
'mad' elephants could be destroyed as could
any wild animal in the process of attacking a
person or a domestic animal. Aside from this
provision, the Act is extremely restrictive with
high fines and mandatory jail sentences for the
taking of species for which there are illegal ex-
ternal markets, such as musk deer, tiger and
rhinoceros.

Schedule II of the Act lists species that can
be legally harvested: large and small game
mammals, game birds, some pests, and other
species for which eggs or products are oc-
casionally collected (e.g. small fur-bearing
mammals and turtles). The fees payable for
game species are rather high for rural vil-
lagers, but a subsequent amendment allows
for crop-raiding wild boar to be killed without
a licence. Other than these provisions, there is
little in the way of affordable and permissible
wildlife uses for local people, and there is no
financial compensation for people who suffer
from crop damage due to wildlife.

Heinen (1993) showed that people living
around Kosi Tappu Wildlife Reserve in south-
eastern Nepal expressed very negative atti-
tudes about the reserve, complaining
particularly about the presence of wild buffalo
(a Schedule I species), which caused some
crop damage. However, the study also
showed that people exaggerated those costs.
For example, most stated that buffalo caused
year-round crop damage throughout the
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region, whereas detailed field surveys showed
that most damage occurred in one season and
in a restricted area. People frequently com-
plained that buffalo destroyed fences, whereas
surveys showed that most damage was
caused by people cutting the wires. Nepal and
Weber (1993) reported a study on park-people
relations around Royal Chitwan National Park
in which numerous costs to local residents
were documented, as were generally negative
attitudes.

Political turmoil throughout Nepal started
in 1989 with a trade embargo imposed by the
Government of India, and continued into 1990
with the pro-democracy movement that led to
governmental reform and reduced powers of
the monarchy. With these broader political
problems, guards reduced policing of Nepal's
parks, and this led to regular poaching of both
rhinoceros and tigers in Chitwan National
Park - one of Nepal's premier reserves and a
World Heritage Site - for the first time since
its establishment in 1973 (Martin, 1992).

From these examples, it is apparent that re-
lations between Nepal's reserves and the local
people are inadequate for long-term conser-
vation of rare mammals, even in the oldest
and one of the best-established reserves. Other
extreme cases of park-people conflicts have
been documented in many parts of the world
(e.g. Deb Roy and Jackson, 1993; Kemf, 1993).

All parks and reserves managed by the
Department of National Parks and Wildlife
Conservation in Nepal are protected by armed
soldiers, but there is very little enforcement of
wildlife legislation outside the existing pro-
tected-area system (Heinen and Kattel, 1992).
This is also true of the situation with regard to
enforcement in many other developing
countries (Nichols, 1987). The uneven im-
plementation of wildlife legislation in Nepal
over the past 20 years has resulted in the
population sizes of many species increasing in
protected areas, exacerbating conflicts with
people who live around them. Poaching oc-
curs outside protected areas (Heinen and
Yonzon, 1994), and other illegal uses are com-
mon, such as the sale of fur coats made from
protected species for tourists (Heinen and
Leisure, 1993).

The thesis presented here would suggest
that a major problem with regard to wildlife
conservation programmes in Nepal and other
developing countries is that the people who
incur the costs are frequently not those who
receive benefits from the programmes. In
many developing nations, benefits in the form
of income from nature-based tourism goes
mainly or solely to relatively wealthy, edu-
cated individuals who own lodges and speak
at least one European language. This high-
lights the need for, and the importance of, pro-
grammes that allow for at least some
extractive uses, compensation in cases in
which people incur direct costs such as crop
damage caused by large herbivores, and more
equitable distribution of profits from tourism
(see also Wells, 1992). Nepal has since insti-
tuted a buffer zone management amendment
to the 1973 Act, currently under implemen-
tation, in an attempt to improve park-people
relations (HMG, 1992; Sharma and Shaw,
1993).

In this context the key to sustainability lies
in designing programmes in which benefits
meet or exceed the costs to people who incur
them. That others, such as lodge owners, in-
ternational tour operators, and national
treasuries, also receive economic benefits is
largely immaterial in the context of sustain-
ability of wildlife conservation programmes.
In essence, until such compensatory pro-
grammes can be designed and fully imple-
mented within nations that are attempting to
conserve important biotic resources, conser-
vation cannot be considered sustainable.
Others have suggested a similar agenda for
managing renewable resources in developing
countries (e.g. McNeely, 1993). The suggestion
here is that this is because humans have
evolved to perceive and act upon short-term
costs and benefits to themselves. If benefits do
not exceed perceived short-term costs, pro-
grammes are likely to fail. In some cases, local
management with no external economic in-
centive can work, but only under conditions in
which relatively small groups of individuals
have exclusive access to a resource, and have a
stake in sustainable harvest or protection.
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Some case-studies of species protection
and use in the developing world

Robinson and Redford (1991) prefaced their
volume on use and conservation of wildlife in
the Neotropics with the observation that many
species are economically important in various
market situations at various scales, and that
managed exploitation is consistent with con-
servation of these species. They also suggested
that there has been lack of appreciation of this,
largely because the Neotropics have been
poorly studied, both culturally and biologi-
cally. Fortunately, the situation is now being
rectified due to the efforts of a growing num-
bers of research institutions and individuals
within and outside the Neotropics.

There is a growing body of evidence that
suggests that sustainable use of Neotropical
wildlife is possible and is consistent with the
overall goals of conserving species and their
habitats. Reports by Werner (1991) on farming
iguana, Dallmeier (1991) on sport-hunting
whistling ducks, and Franklin and Fritz (1991)
on commercial uses of the wool of wild guan-
aco all suggest that species conservation is or
could be enhanced along with exploitation.
However, this is not the case for all species in
all situations. Lagueux (1991) studied the
economics of turtle-egg collection in a coastal
community in Honduras, and showed that
virtually all eggs of the olive ridley sea turtle
were harvested in the study area.

Thus, overexploitation of important com-
mercial species is possible and use alone will
not necessarily assure conservation success,
especially if there are external markets in
which individuals can achieve high profit
margins and invest money elsewhere (Clark,
1973). Controls and alternatives are needed in
many such cases. For example, the Brazilian
government has instituted a project to pro-
mote the conservation of sea turtles by provid-
ing alternative incomes to fishermen who
formerly harvested turtle eggs. The Turtle
Project (Projeto Tamar), around the coastal
town of Bahia, provides full-time salaries to
fishermen to protect beaches, collect turtle
eggs, and bring them to an artificial hatchery,
from which the juveniles are later released
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(Swimmer, 1993 and pers. comm.). The project
also operates a farm, which provides goats'
milk and chicken eggs to fishermen and their
families as alternative sources of protein to
turtle eggs, and hires local people to make and
sell tee-shirts to tourists. This appears to be an
excellent example of the kinds of incentives
and alternatives to direct harvest that can be
offered to local people where use is likely to
lead to overexploitation of an animal resource,
and it could possibly be repeated elsewhere.

Robinson and Redford (1991) and others
further suggest that unless wildlife species are
of some use to people, they will not be valued.
This viewpoint is perhaps especially relevant
to developing nations, where wild species are
of great importance in providing protein
sources and in causing direct economic losses
for rural residents. Bonner (1993) described
Zimbabwe's Communal Areas Management
Programme for Indigenous Resources
(CAMPFIRE), which was first conceived in the
1970s and officially established in 1986
(Mbanefo and De Boerr, 1993). The pro-
gramme is based on the philosophy that con-
servation of wildlife is possible through use
and compensation in communal areas in
which at least some people had been hunting
for many centuries. It includes culling edible
species such as antelope, allowing big-game
hunting on a quota-basis, and compensating
for crop damage by destructive species such
as elephant and buffalo. Meat hunted in the
communal areas can be sold in local markets
well below prices for domestically raised
meat, and thus rural residents have access to
cheap sources of animal protein. This alone is
an important incentive considering the levels
of malnutrition in several African nations.

There are regular meetings within CAMP-
FIRE to which citizens can bring grievances
about crops or livestock lost to wildlife, and
seek just compensation. A recent estimate
suggested that one communal area, which has
successfully implemented the programme,
will earn over $US 0.5 million per year by the
mid 1990s through this approach (Bonner,
1993). Profits can be used by local villages for
direct payment to households and invest-
ments in community projects, such as schools
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and health posts. Mbanefo and De Boerr
(1993) discussed other benefits, but also
pointed out that the programme is still evolv-
ing and that not all districts have been equally
successful in implementation and some have
had problems with equitable distribution of
profits. Thus there remain obstacles to over-
come. The major goal of CAMPFIRE is to de-
volve control of wildlife resources from the
national to the district level, and then down to
the level of wards and villages - local control
is crucial to its success. Poaching has been
markedly reduced in many districts (Mbanefo
and De Boerr, 1993), a phenomenon that was
also reported for a similar programme in
Zambia (Lewis et al., 1990).

Janzen (1992) described several pro-
grammes in Costa Rica, one of which focuses
on training rural residents as parataxonomists
for biodiversity inventories. Wild specimens
are collected by rural people who are certified
as parataxonomists after they have received
training in the scientific preparation of various
taxa. Specimens can be presented to any one
of Costa Rica's 19 Biodiversity Offices and are
subsequently sent to the country's National
Biodiversity Institute in San Jose for scientific
classification. Janzen estimated that the
parataxonomists are generating hundreds of
thousands of prepared specimens per year.
This practice will doubtlessly have many posi-
tive effects on attitudes about conservation in
the rural communities in which the trained
parataxonomists live. Such potential for local
conservation education is highly worthy of
study in its own right.

Plotkin and Famolare (1992) presented a
collection of essays on harvest and marketing
of products from rain-forest areas. Although
there are numerous obstacles to the marketing
of non-timber forest products, including
issues such as accessibility and economic risks
to potential investors (Pendelton, 1992), there
is great potential for their sustainable use,
which could provide financing for economic
incentives for the conservation of rain-forest
ecosystems. Salafsky et al. (1993) suggested
that plans for extractive reserve management
must be designed to take into account a num-
ber of sociopolitical factors, such as land

tenure, social infrastructure, and marketing
mechanisms.

The alternatives to date have been either
strict and generally unpopular protection of
natural areas and species, which has some-
times included the posting of armed guards
(e.g. Nepal), or widespread deforestation (e.g.
Brazil, Indonesia). The cases above suggest
that conservation through use offers the most
promise for conservation as well as for protec-
tion of rights and freedoms of local people.
Such approaches are predicted to be generally
more popular because they will be perceived
by local residents as being in their own short-
term, direct interests. If so, public support will
render them more likely to be sustained
through time with less need for centralized
and expensive law-enforcement mechanisms.
Incentives may need modification on occasion,
especially if people can easily exploit a biotic
resource and sell it to larger markets (e.g. sea-
turtle eggs), but the general approach has both
theoretical integrity and empirical backing.

Discussion

Many people who work in the area of inter-
national wildlife conservation believe that if
wild species are not valued, they will disap-
pear. Wildlife must, therefore, be used in some
way to provide value to local people who
incur costs from its presence. Abundant recent
field studies from developing countries add
credence to this belief. What is proposed here
and elsewhere (Heinen and Low, 1992) is a
theoretical background for why this appears
to be the case; humans and other organisms
did not evolve to behave in altruistically in
general, and there is no evidence to suggest
that they have done so or will begin to do so
in the interests of conserving other species, if
this involves some perceived or actual cost to
themselves. Many economic issues based on
the work of McNeely (1998), Dixon and
Sherman (1990) and Swanson and Barbier
(1992) are highly relevant for planning incen-
tive-based species and protected-area conser-
vation programmes.

The commercialization of wild species has
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not been without detractors. As Rasker et al.
(1992) discussed, the most productive ap-
proaches to species conservation may be
somewhere between complete public owner-
ship and privatization. This is because there
are numerous sources of potential market fail-
ure, including the fact that private ownership
is difficult to assign to some wildlife re-
sources, such as migratory species or other re-
sources that cross political boundaries
(Anderson and Leal, 1991). For example, pri-
vate hunting clubs in the southern USA have
the potential for overharvesting wintering
waterfowl that breed in the northern USA and
Canada, and thus reduce hunting oppor-
tunities along major flyways, at little immedi-
ate economic loss to themselves.

Clark (1973) showed that the rational econ-
omic use of some species in which discount
rates are high and growth rates are low (e.g.
whales), is to harvest them to extinction and
invest the money elsewhere. Thus, in some
cases, taxes or other mechanisms that adjust
for market failures may be necessary, but the
market is expected to function properly if ad-
justments are properly made and enforced
(Aylward, 1992). The role of national govern-
ments, or of international conventions in the
case of some far-ranging species, is therefore
one of enforcer and not proprietor. The other
extreme, complete public ownership (if that
public is large), frequently has a set of associ-
ated problems because there is no value as-
signed to resources in the first place, and
hence no incentive to conserve.

Public ownership (if that public is small) is
expected to work if ownership is assigned
communally to related and/or repeatedly
interacting individuals. In such cases, all indi-
viduals have a stake in sustainable manage-
ment or protection, and any controls imposed
against over-harvest can be effective through
existing cultural mechanisms, defined by
Heinen and Low (1992) as social incentives.
Sherpa (1993) described an indigenous forest
protection system, enforced by his own ethnic
group, in the Sagarmatha (Everest) region of
Nepal. This system is thought to have broken
down at least partly because all forests were
nationalized in Nepal in 1957.
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The types of uses for wild species proposed
need not be consumptive, although such uses
are common in most nations. Revenues from
nature-based tourism may be sufficient to pro-
vide economic incentives to promote species
conservation, and are already quite important
to national economies in several of the
countries mentioned above (e.g. Costa Rica,
Nepal, Zimbabwe). A large influx of tourist
dollars in itself is not sufficient. Also necessary
are progressive programmes that allow for the
distribution of some revenues to local people
who suffer costs from the presence of wild
species and protected areas. Thus Zimbabwe's
CAMPFIRE programme and other such
schemes seem to be particularly relevant in
this regard.

This argument is not meant to belittle or
alienate the minority of (relatively) wealthy
residents of the developed world who give
some percentage of their disposable incomes
voluntarily to wildlife conservation non-gov-
ernmental organizations (NGOs). Many of
these donors are provided with social and
economic incentives in the form of certificates
and tax exemptions. The fact that many
people make such contributions therefore
does not disprove the general hypothesis.
Furthermore, the 'costs' of conservation to
such people are frequently small when do-
nations are calculated as a percentage of total
income. The major costs of conservation are
incurred by people who have rights removed
and suffer economic losses due to the presence
of species and land set aside to protect them.
The majority of incentive structures, be they
social or economic, should thus be focused on
people who incur these costs.

In some cases, economic incentives may be
necessary if the conservation of a species
poses some economic risk to human endeav-
ours. Brazil's Projeto Tamar, Nepal's new at-
tempts at buffer-zone management, and
Zimbabwe's CAMPFIRE are particularly rel-
evant here. In many other cases, in which
there are no direct economic conflicts resulting
from the conservation of a particular species,
economic incentives may not be necessary or
appropriate. Education and consultation pro-
grammes may be all that is needed to provide
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some social incentive for people to go along
with conservation programmes. Many NGOs
have been innovative in this area through the
provision of social incentives, such as those in
place to promote recovery of the golden lion
tamarin in Brazil (e.g. Kleiman et al., 1990).
Janzen's (1992) example of the parataxonomist
programme in Costa Rica could also be more
fully explored in this context for indirect edu-
cational and social benefits it may provide to
rural residents.

Soule and Kohm (1989) presented a list of
research priorities for the discipline of conser-
vation biology. As with other such endeav-
ours, the list is concerned with the technical
aspects of conservation almost exclusively. 1
have argued that the balance needs to be re-
versed. The first priority for conservation of
biodiversity, including the preparation of
species action plans (McNeely et al, 1990) and
park management plans (Hough, 1991) in de-
veloping countries, should be to research
methodologies that would provide people
with social and economic incentives to comply
with the conservation agenda. If this is not ac-
complished, there may be little reason to pro-
ceed with the biological agenda because it
would have less chance of success. However,
if it is accomplished, the necessary biological
research and management would be much
easier to achieve. At the very least, socioeco-
nomic assessments, public participation and
education programmes are needed in all bio-
diversity conservation projects as a first step.

As Deshmukh (1989) noted, the major prob-
lems of conservation are socioeconomic rather
than biological and, hence, the role of biol-
ogists is more limited than perhaps some of us
would like to believe. As argued above and
elsewhere (Heinen and Low, 1992; Low and
Heinen, 1993), natural selection theory applied
to human behavioural evolution represents an
important paradigm for understanding why
this may be so in the general sense, and also
may represent a theoretical framework for un-
derstanding key issues of both geographic and
temporal scales inherent in solving any num-
ber of conservation problems through incen-
tive-based approaches.
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