
S C I E N C E ' S  C O M P A S S  

t1on systems ( C I S )  are used by local people 
to consolidate, store, and analyze their data 
to make resource management decisions. 
In the Sanclwe area, for example, after ex- 
tensive discussion o f  CIS analyses, the 
community decided to relocate 58 families 
that had recently settled in  the richest 
wildl i fe  areas o f  their community  land 
(16). Equally important to CBNRM is the 
fact that science can help integrate analyses 
ancl policy formulation across ecological 
and sociopolitical scales. In Madagascar, 
for example, scientists and villagers clevel- 
oped social and biological monitoring pro- 
grams for an area that had complex over- 
lapping ecological ancl social units ( 1  7) .  

Partnerships between acadetnic scien- 
tists and villagers require that scientists so- 
licit and heed the kno~illedge and opinions 
o f  local women and men. The role o f  the 
scientist is to provide knowledge and polit- 
ical leverage to enable communities to im- 
pleinent their own decisions and affect de- 
cision-making at higher levels (18) .  The 
goal is policies and institutions that enable 
local people to  have sustainable liveli- 
hoods where they live and an ef fect ive 
voice at higher sociopolitical levels. 

Scientific nlethods can also evaluate 
the potential for reestablishing native 
species that have disappeared and maxi- 
mizing long-term sustainable use rates for 
existing species (19). Such evaluations in- 
volve estimates o f  carrying capacities un- 
der di f ferent  environmental conditions 
(wet years versus drought years, for exain- 
ple) and projected average long-term o f f -  
take rates ancl income flows. Such esti- 
mates are important in providing bench- 
nlarks for community leaders to judge the 
benefits o f  sustainable wildlife utilization 
against alternative coinpeting land use op- 
tions, typically dryland cropping. 

Wherever villagers are willing partici- 
pants, collaboration should result in a 
bridge across the technology gap that 
presently inhibits local communities from 
using lo~il-end technologies. This bridge 
could be provided by local individuals wit11 
the skills and training to maintain equip- 
ment for tnonitoring environmental and bi- 
ological population variables, use harcl~ilare 
and software for data management, and use 
ancl interpret output from decision analysis 
algorithms for assessing the effects o f  dif- 
ferent policies on animal populations and 
the ecosystem. To be effective, collabora- 
tion between villagers and scientists must " 
involve locally controlled experimentation 
and adaptation, rather than be a blueprint 
for the transfer o f  technology (20) .  

Conservation and the sustainable use o f  
natural resources are two sides o f  the sanle 
coin. CBNRM accepts that much o f  the 
state o f  ecosystems rests with local people 
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P O L I C Y  F O R U M :  

Capitalizing on Nature: 
Protected Area Management 

Amar Inamdar, Helen de Jode, Keith Lindsay, Stephen Cobb 

R 
ecent debate in Scierlce ( I )  ancl else- 
~ilhere reveals the financial clifficul- 
ties o f  government agencies respon- 

sible for biodiversity conservation in the 
developing world. It reflects a growing 
paradox. On the one hand, such agencies 
hold embarrassingly large land assets ( o f -  
ten in excess o f  5% o f  the total area o f  a 
country), \ilhich are expensive to maintain 
but can in some cases create the majority 
o f  their earned revenues through tourism. 
On the other hand, many protected areas 
(PAS) are by definition socially exclusive, 
a point receiving growing criticis~n fro111 
an increasingly denlocratized populace at 
home and froin the international communi- 
ty. Many agencies have responded through 
new initiatives. such as outreach. rural de- 
velopment, ancl C o m m ~ i t y - B a s e  Con- 
servation ICBC). But these activities are 
expensive, their conservatio~~ benefits are 
ambiguous, and they have little prospect o f  
generating incotne to cover their costs. The 
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result has been nlore or less uniform: Bio- 
diversity agencies throughout the develop- 
ing world remain financially strained. 

Costs of the PA Estate 
Internattonal conservation organizations 
such as the World Conservat~on U n ~ o n  
(IUCN) propose that 10 to 12% o f  the to- 
tal land area o f  each nat ion or each 
ecosystenl should be set aside for conser- 
vation ( 2 ) .  With apparent sincerity, Soule 
and Sanjayan ( 3 )  suggest that closer to 
50% o f  the total land area is necessary "to 
represent and protect most elements o f  
biodiversity." Neither o f  these estimates 
enlightens us about the cost itnplications 
o f  PAS to people in the developing ~ilorld. 

One  country that has achieved the 
IUCN target is Kenya, where 10% o f  the 
land area, about 60,000 km2,  is under PA 
status. To illustrate the costs o f  putting the 
land under protection, a recent study cal- 
culated that this estate could support 4.2 
million people and agricultural and live- 
stock production ~ilit11 a net return o f  $203 
million, or 2.8% o f  gross domestic prod- 
uct ( 4 ) .  In contrast, the net revenues from 
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the PAS are currently $42 million. W e  be- rural developnlent. A recent review by the ensuring that they can meet biodiversity, 
lieve that these figures represent a reason- World Bank in Indonesia concluded that social, and financial objectives. 
able order-of-magnitude indication o f  the "fe~il  Integrated Conservation ancl Devel- The need to set in place a realistic strate- 
costs o f  conservation. In this context, it i s  opment Projects can realistically claim gy to finance meeting the objectives o f  PA 
remarkable that sub-Saharan Africa and that biodiversity conservation has been or agencies is as itnportant as the process o f  
South America together devote 2.4 million is likely to be significantly enhanced as a defining those objectives. Rather than oscil- 
square kilometers o f  their territories to result o f  current or planned activities" (9).  lating between PA and CBC, a more sophis- 
protection, representing 5.2 and 6.4% o f  At least part o f  the reason for the failure ticated strategy would be to manage a poit- 
their respective land areas (5 ) .  o f  CBC in Indonesia has been the govern- folio o f  approaches to ensure the highest 

Data on conservation expenditure show ~nent's reluctance to recognize the impor- level o f  appropriate cross-subsidy. This 
that most agencies, at least in Africa, have tance o f  property rights, with a resulting strategy explicitly recognizes the difficulty 
insufficient resources to meet the aspira- lack o f  security o f  tenure over land and re- o f  attempting to undertake CBC and pro- 
tions o f  effective park management. Dur- sources by local people. tection at the same time and in the same 
ing the 1980s, a rough estimate o f  ade- The wide-ranging goals o f  the 1992 place. It accepts that simply fencing in all 
quate investment in PAS was $200 per CBD have done much to increase the re- PAS is an untenable strategy. It also faces 
square kilometer per year ( 6 ) .  Actual in- sponsibilities o f  biodiversity agencies, but the reality that under many circumstances, 
vestment falls far short o f  this figure in this growth has had inlpoitant implications. tradeoffs ~ilill have to be nlade between 
many countries: Tanzania currently invests Piinlarily, the agencies have had to become conservation and development  objective^. 
$27, Cameroon $20. Zimbabwe does bet- more accountable to a wider group o f  con- The ab~lity to adopt a portfolio o f  ap- 
ter, investing $132 ( 7 ) .  

Recent reviews o f  comnunity attitudes 
toward wildlife reveal that the actual and 
perceived costs o f  protected areas have re- 
sulted in almost universal unpopularity 
(8) .  The international community has fol- 
lomed suit-purely protectionist approach- 
es to biodiversity conservation are m idely 
criticized. Throughout Asia, Latin Ameri- 
ca, and Africa, PAS are suffering from a 
public relations crisis. 

Community-Based Conservation 
In recognitio~l o f  some o f  the failures asso- 
ciated with exclusive PAS, initiatives such 

stituents than they were previously. The wel- 
come process o f  democratization has meant 
that any organization holding large areas o f  
lural land is increasingly answerable to rural 
com~lunities and the electorate. 

The tradeoffs between conservation and 
cleveloplnent mean that only a small subset 
o f  development opportunities exists that is 
truly environmentally, econon~ically, and 
socially sustainable. Under some circum- 
stances, local conl~nunities will reject con- 
servation as a solution to their clevelop- 
ment needs, because the transaction costs 
o f  managing and monitoring ecologically 
fragile resources may exceed the benefits 

as CBC attempt to find "win-win" scenar- available from them 
ios in ~ilhich rural colnlnunities generate 

proaches will depend on the land assets that 
agencies have, the market capacity for those 
assets, ancl their ability to develop ilulovative 
methods to achieve conservation more cost- 
effectively through partnership ancl incen- 
tives. Some options include the following: 

1 )  Prioritizing, consolidating, and ratio- 
nalizing the PA network 

2) Facilitating multiple use o f  PAS and 
enhancing existing capacity anlong rural 
people to harvest natural resources sus- 
tainably. Often this lneans devolving own- 
ership o f  natmal resources to land users 
and owners ( 1  0)  

3)  Privatizing some aspects o f  PA ser- 
vices, through public sectdr reform in both 
the developed and clevelopi~lg worlds. 

financial and other social benefit flows Rationalizing Conservation 4)  Developing a broader range o f  user- 
from ~ilildlife ~ilhile maintaining wildlife The problem o f  meeting the expectations pays mechanisms to recover the costs o f  
populations at desirable levels. The details o f  'ultiple and sometimes conflicting management, including innovative pricing 
o f  CBC approaches differ from case to constituents is by no means a unique one. that takes full acount o f  the variety o f  PA 
case: SO&;  attempt to compensate local Organizations in the private sector com- services-for example, PAS often provide 
con~n~unities for their loss o f  access to re- nlonly have to meet the demands o f  their carbon sequestration and water catchment 
sources, ~ilhereas others look to develop 
business opportunities through tourism or 
wildlife cropping. CBC has becoine a main- 
stream conservation activity from Argenti- 
na to Zimbab~ile. 

Many CBC initiatives were already in 
place when 150 countries signed the Con- 
vention on Biological Diversity (CBD) in 
1992 at the Earth Summit in Rio de Janeiro, 
Brazil. In explicit recognition o f  the limita- 
tions o f  the PA approach to conservation, 
the CBD has three objectives: the conserva- 
tion o f  biodiversity, the sustainable use o f  
natural resources, and the equitable sharing 
o f  benefits that arise from activities such as 
bioprospecting or ecotourism. 

In reality, although the aspirations o f  
conservation, sustainable use, and benefit 
sharing are laudable, it has been difficult 
to demonstrate tangible success on the 
ground. CBC initiatives have been expen- 
sive and have generated few measurable 
benefits in terlns o f  either conservation or 

shareholders, customers, staff, suppliers, 
and regulators. The solutions to the current 
financial difficulties facing biodiversity 
institutions are perhaps nlore nlundane 
than many people admit: They lie in ratio- 
nalizing expenditure and increasing pro- 
ductivity. In short, they require biodiversi- 
ty agencies to become more like account- 
able service providers, generating public 
benefits through effective regulations and 
market forces. 

Rationalizing expenditure requires that 
agencies be clear about who their con- 
stituents are and establish a balanced 
framework o f  expectations for each o f  
them. Setting agreed targets against which 
both agencies ancl the outside world can 
measure their success would go a long 
way toward improving their financial and 
political viability. Business tools, such as a 
balanced scorecard o f  indicators and mea- 
sures for each constituent, will help man- 
agers to track and modify their progress, 

functio~ls as well as harboring bionledical 
resources. 
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