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Abstract The urgency of the tropical biodiversity crisis continues to be a major jus-
tiWcation for wildlife research and its funding. To examine the beneWts of this
research for on-the-ground conservation, we focused on Borneo, where conserva-
tion has a long history and we have direct experience. We compiled, categorized and
evaluated 284 publications from a broad variety of sources, 153 from peer-reviewed
journals. We found that few studies address threats to species and fewer still provide
input for or guidance to eVective management. We consider various reasons for
these shortcomings. Research is seldom judged on its relevance to pragmatic prob-
lem solving. Furthermore, many research programs lack the necessary long-term
vision and organizational structure for useful applied research. We consulted conser-
vation leaders about our conclusions and all responses suggest that our concerns are
not unique to Borneo but reXect wider problems. We conclude that conservation
research across most of the tropics is failing to address conservation needs. We make
a number of recommendations based on our Wndings. Conservation biologists should
place a higher priority on addressing practical conservation needs and goals.

Keywords Applied research · Critique · Priorities · Research Funding · Wildlife

Abbreviations
IUCN World Conservation Union
NGO Non-governmental organization
USAID US Agency for International Development

E. Meijaard (&)
The Nature Conservancy-East Kalimantan, Jalan Gamelan No.4, Komp. Prefab, Samarinda, 
East Kalimantan, 75123, Indonesia
e-mail: emeijaard@tnc.org

E. Meijaard
School of Archaeology and Palaeoanthropology, Australian National University, Bld 14, 
Ellery Crescent, Canberra, Australia

D. Sheil
Center for International Forestry Research, PO Box 6596 JKPWB, Jakarta, 10065, Indonesia



Biodivers Conserv 
1 C

Introduction

Conservation biology aims to develop practical approaches to preserving biodi-
versity, ecological integrity and environmental values. These aims are served in
large part by identifying declining or threatened components of biological diver-
sity, the characterization of the cause-eVect relationships underlying these trends
and threats, and the clariWcation and enhancement of means to counter such
declines. In a more general context, conservation biology provides scientiWc input
into conservation and land use policy and management. Several authors have
written about aspects of the mismatch between scientiWc research conducted in
the name of conservation biology, and what managers and other Weld practitio-
ners need to do to achieve better conservation (e.g., Pullin et al. 2004; Sheil 2001;
Sutherland 2006; Sutherland et al. 2006; Terborgh 2004; Whitten et al. 2001). The
gap between academia and practice has been attributed to many causes, such as
asking the wrong questions, poor communication, and Xawed reward systems. In
this paper, we explore the utility of a large body of conservation research to
clarify what might usefully be done diVerently. By focusing on one speciWc area of
high conservation importance, we identify concrete examples of what academic
research provides versus what is actually required. Our study shows that most
research has limited value to conservation because it pursues the wrong
questions.

We select Borneo for our case study because it is a globally recognized area of
exceptional species diversity and longstanding conservation concern, and we feel
well placed, based on our experiences in the region, to evaluate the literature regard-
ing its species and their threats or conservation. We focus on vertebrate studies,
which represent the bulk of all papers concerning conservation in Borneo.

Here, we investigate how much wildlife research has oVered to better conserva-
tion. SpeciWcally, our study consists of a broad review of available information con-
cerning Borneo and its vertebrate wildlife. Our initial reason for doing this was not
to critique this literature but rather our desire to summarize, synthesize and build
upon it (see Meijaard et al. 2005; Sheil and Meijaard 2005). It was only subsequently
that we became concerned and critical. This article sets out to draw constructive
implications from what we learnt.

Borneo

Conservation signiWcance

Borneo supports the largest expanse of rainforest in the Indomalayan Realm, with
»375,000 km2 of tropical forest remaining (Anonymous 1999; Fuller et al. 2003;
McMorrow and Talip 2001). Although it covers only »0.5% of the earth’s land sur-
face, it harbours exceptional species diversity: e.g., 4% of the world’s Xowering plant
species (with 10% of its orchids and 40% of its pitcher plants), 6% of the world’s
bird species, and 6% of the world’s mammal species (MacKinnon et al. 1996). At
least 37 birds, 44 mammals and about 5,000 plant species are presumed endemic
(MacKinnon et al. 1996). Borneo also contains important populations of more
widely distributed but threatened species such as the Clouded Leopard (Neofelis
diardi) and the Malayan Sun Bear (Helarctos malayanus). The island is of global
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conservation importance, and safeguarding its species against extinction is an impor-
tant conservation task.

History of wildlife and conservation research

Before the 18th century, writers like Marco Polo (13th century) and even Ptolemy
(c. 150 A.D.) had occasionally mentioned Borneo, but its wildlife was virtually
unknown. Specimens and observations increased as trade and colonial enterprise
advanced, leading writers to increasingly comment on Borneo’s fauna (e.g., Beeck-
man 1973 [n.b. originally 1718]). When did ‘wildlife research’ emerge as a modern
scientiWc discipline in Borneo? Wallace (1869), a ‘collector’ who sought and focused
on facts, while seeking ecological explanation, provides a pragmatic milestone.

Research emphasis varied in a manner typical of most tropical regions. Early
studies were mainly descriptive and addressed morphology and taxonomy, distribu-
tion, habitats, and behaviour (e.g., Banks 1931; 1949; 1978; Chasen 1940; Medway
1977; Müller 1839–1844; Smythies 1957), although some (e.g., Coomans de Ruiter
1932; Nederlandsch-Indische Vereeniging tot Natuurbescherming 1939) started to
recognize the conservation needs of Borneo’s wildlife.

Gradually research became more ecological, emphasizing relationships between
species and their environments. This ultimately generated enough knowledge for a
sizeable monograph on the ecology of the island (MacKinnon et al. 1996). During
the Wnal quarter of the 20th century, awareness grew that many of Borneo’s species
were threatened, and conservation was increasingly emphasized (Bodmer et al.
1991; Eaton 1989; FAO 1981; MacKinnon 1974; McCarthy 1991; Mittermeier 1982;
van Strien 1974). Several wildlife research projects were established and research
eVorts were accelerated. A signiWcant international eVort to address Borneo’s press-
ing conservation needs appeared to be underway.

Methods

Our search for published and unpublished documents.

We sought taxa-centric studies of wildlife conducted in Borneo. We did not limit
ourselves to the ‘academic’ literature. We did not reject any document found, or
brought to our attention, that included species-speciWc information or that drew on
such information. In our Wnal analysis we do not include the general literature on
protected areas and resource management that lacks species-speciWc wildlife infor-
mation, nonetheless we are familiar with this literature and consulted many such
documents during our searches. Our search involved formal bibliographic searches
as well as numerous consultations with local, national and international experts,
NGOs and local civil servants (based in Indonesia and Malaysia) to identify all
potentially relevant documents they possessed in any language. We are conWdent
that few if any readily available documents on species-centric threat analysis were
missed.

We sought out government and NGO documents, including various reports writ-
ten to inXuence governments, policy makers and other local stake-holders. We
included documents found, or suggested, regardless of language. We are concerned
with the available literature; other documents may exist, but these were not
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identiWed by our broad search and consultation and therefore appear unlikely to
have much technical inXuence in the region (we acknowledge some caveats below).

We reviewed all these documents and many others. Here we shall ignore those
which fail to fulWl the criteria we have selected for this overview (these include stud-
ies of species occurring in Borneo but performed elsewhere, as well as many other
documents from Borneo and the region that had initially appeared of potential rele-
vance). The results of our review, focusing on the implications for integrating wild-
life conservation with forest management and timber production practices, is
available in book form (see Meijaard et al. 2005, 2006, which is free to download
from the internet in English and Indonesian, see literature cited).

Gauging wider signiWcance

To investigate the broader relevance of our Wndings and their implications, we que-
ried 20 conservation practitioners, who are either senior conservation scientists or
hold senior management positions in international conservation or research organi-
zations, including the Wildlife Conservation Society, World Wide Fund for Nature,
Conservation International, the Global Environmental Facility of the World Bank,
the World Conservation Union (IUCN), Oxford University, Flora and Fauna Inter-
national, Zoological Society of London, African Wildlife Foundation, and The
Nature Conservancy.

Results and evaluation

Overview of publications and reports

We found 284 documents on wildlife studies in Borneo that met our criteria. One-
hundred and Wfty-three accounts (54%) were published in peer reviewed journals or
newsletters, 50 (18%) of the accounts were books or book sections, and 81 (29%)
were unpublished reports or theses.

119 (42%) were based on Weldwork in Kalimantan (Indonesian Borneo), 129
(45%) in the Malaysian states of Sabah and Sarawak, 9 (3%) in Brunei, while the
remainder referred to research across the island. Most documents were in English,
only four were in Indonesian (Dutch, n = 7; French, n = 2; German, n = 2).

We divided these documents into six categories: 1. Descriptive (taxonomy, spe-
cies checklists, surveys, morphology); 2. Autecological (movement, feeding behav-
iour, breeding behaviour etc. of single species); 3. Synecological (focus on ecological
interactions within species groups or between species and their environment); 4.
Threats (explicitly consider threats to species); 5. Cause-eVect studies (investigating
population changes in relation to particular factors); and 6. Integrated studies that
address most of the above issues. Each document was placed under the highest num-
ber warranted, i.e., a study qualifying under 1 and 2 is placed in category 2.

146 (51%) of the publications fell into category 1; 50 (18%) in category 2; 24 (8%)
in category 3; 25 (9%) in category 4; 35 (12%) in category 5; and 4 (1%) in category
6 (see Table 1 for an overview of the publications). There is thus a bias towards stud-
ies that focus on describing species’ characteristics without looking at threats; i.e.,
almost 80% of all publications (categories 1–3). The majority of reports in category 4
involved research on wildlife hunting and trade, with some studies addressing issues
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such as Wres and drought, wildlife disease, or deforestation; none of these, however,
quantitatively assessed how these factors aVected wildlife population densities. Only
the publications in categories 5 and 6 provided some insight in species’ population
trends in relation to various interventions and threats. The category 5 and 6 publica-
tions were focused on a relatively narrow set of species, with 12 assessing the eVects
of timber harvest and hunting on orangutans (Pongo pygmaeus) and others pri-
mates, and the remainder on Malayan sun bear (3), civets (Viverridae) (2), ungu-
lates (4), treeshrews (Tupaiidae) (1), Bornean elephant (Elephas maximus) (1),
general mammals (4), general birds (5), woodpeckers (2), amphibians (3), reptiles
(1) and Wsh (1).

Threatened and endangered species

We anticipated that the literature would deal with the many threatened and endan-
gered vertebrate species of Borneo. We were wrong. Among the 6 Critically Endan-
gered (CE) and 14 Endangered (E) species (IUCN 2006) of Borneo, only one, the
orangutan (P. pygmaeus) was represented in a category 5 or 6 publication (e.g., Rijk-
sen and Meijaard 1999; Morrogh-Bernard et al. 2003).

Evaluating the most relevant studies

We evaluated the 15 research papers (i.e. excluding reviews) falling in categories 5
or 6 which were published as full technical accounts in peer-reviewed journals. Most
claimed their own merit and justiWcation by appealing to conservation needs: nine
(60%) expressed an explicit aim, which can be paraphrased as “providing tools to
prevent further wildlife declines. These are papers that should be useful for conser-
vation by virtue of their self-proclaimed intent and topic of study. We assessed the
technical merits of the papers and the nature and source of any practical recommen-
dations oVered.

Technically the papers were of a good standard but of short duration. Most made
good and appropriate use of statistical methods to quantify uncertainties. The aver-
age duration was however only nine months (minimum one month, maximum 19
months, SD = 7.2). None address the multi-annual cycles of food availability that
characterize Borneo’s forests and are strongly suspected of controlling the species
abundances of many wildlife species (e.g., Curran et al. 1999; Whitmore 1984;

Table 1 Counts of publications and reports on Bornean wildlife research, and their main research fo-
cus as deWned by six categories (note the 1884–1975 time period is much longer than the subsequent
ones)

Period

Category 1884–1975 1976–1983 1984–1990 1991–1997 1998–2004 Total

1 24 18 16 41 47 146
2 1 4 16 12 17 50
3 2 4 2 9 7 24
4 0 1 2 12 10 25
5 0 3 2 7 23 35
6 0 0 0 1 3 4
Total 27 30 38 82 105 284
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Yasuda et al. 1999). While longer studies exist (e.g., Curran et al. 1999, Curran et al.
2000), they were not classiWed as a category 5 or 6 study.

Did these studies yield useful results or recommendations? Most of these publica-
tions considered species densities in logged and unlogged forest, without providing
possible mechanistic insights as to the cause of these and whether they are indeed
caused directly by logging, or by other factors (e.g., hunting, forest fragmentation).
Few accounts included any eVorts to determine or evaluate cause-eVect relationships
concerning species declines. Only four provided speciWc recommendations derived
explicitly from their Wndings while only one oVered anything beyond familiar recom-
mendations that are readily stated even without detailed local studies (e.g., more
protected areas; more law enforcement).

Useful studies and tangible impacts

We did identify valuable studies scattered amongst the various published and
unpublished documents. These include the work of Lammertink (2004) on wood-
peckers that shows how understanding habitat requirements can be addressed, and
some recent research on mammals such as orangutans, leaf monkeys, civets, mouse-
deer, sun bear, and Tupaiidae aimed at deWning direct relationships between threats
and conservation status.

Two bodies of work stand out not only as relevant, but as demonstrably inXuen-
tial. The long-term work of Bennett, Gumal and colleagues in Sarawak (e.g., Ben-
nett and Gumal 2001; Bennett and Dahaban 1995; Bennett et al. 1997; Bennett et al.
2000) and especially the Sarawak Wildlife Action Plan (Bennett et al. 1996) have led
to major changes in and implementation of local wildlife laws in Sarawak. Faunal
surveys detailed by (Davies and Payne 1981) helped establish two protected areas in
Sabah. These scientiWcally authoritative documents recommended advances in local
wildlife policy, legislation, and/or land use controls. Their proposals were adopted.
These cases are instructive. While various additional eVorts and favourable circum-
stances doubtless contributed, the impact of these studies underlines that people can
and sometimes do take notice of useful recommendations.

Gaps or omissions?

The inclusion of only four Indonesian language documents in our review is striking.
Does it imply we did not look carefully or that there are really only four relevant
Indonesian language documents? When presenting our provisional conclusions to
local colleagues there is agreement that good Indonesian language material is scarce.
While further searches will likely uncover additional documents, they will be
obscure. Such omissions likely include Indonesian (and Malay) language theses and
project documents of which we managed to locate only a small number. We doubt
that a more systematic accounting would substantially alter our conclusions. Our
consultations suggest that most local language theses and documents have lacked
wider conservation impact (and potential for impact) for similar reasons to the inter-
national literature—even if such documents are often better suited to local audi-
ences.

We made speciWc eVorts to identify documents targeted at local policy makers,
practitioners, trainers and educators as we anticipated that these would be dispro-
portionably rich with applied recommendations. Thirty-six of our texts are targeted
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at a non-research readership. Despite the exceptions noted in the previous section
(above) the research content in most of these documents is limited, with no indica-
tions of inXuential studies omitted in our search of more academic accounts.

Researchers recognize that local practitioners rarely have access to (or interest
in) the academic literature. Perhaps eVorts to achieve inXuence are sought via alter-
native channels. Certainly some conservation biologists are involved in local work-
shops, committees, advisory groups, and NGOs or write letters to the papers and
engage in other forms of lobbying. These eVorts are hard to quantify, but our infor-
mal poll amongst colleagues would suggest that such activities are generally increas-
ing. We applaud such eVorts. But we still highlight our question about what we oVer
as researchers. Are we oVering the scientiWcally well founded guidance that we our-
selves so often claim is needed?

A wider concern?—the views of international conservation leaders

Ten of the 20 conservation leaders whom we contacted gave detailed replies to our
request for comments on the results and conclusions from the Borneo study and
their wider relevance. Nine agreed to the main message of our paper. One was more
circumspect but acknowledged that our “general point that academic research often
doesn’t meet the needs of conservation practitioners is widely valid”. Four explicitly
said that the Wndings applied globally, while one respondent thought that the mis-
match between research and conservation may be especially marked in Borneo
(though no explanation was suggested); Wve respondents did not comment on this
issue. Two respondents suggested that additional valuable information could be
available in the ‘grey literature,’ but here we repeat that our evaluation for Borneo
includes available grey literature (i.e., 81 unpublished reports and theses).

The respondent who appeared least convinced suggested that by focusing our
focused analysis on only the best 15 studies (of 284) we likely overlooked the various
valuable material hidden in the rest. We point out here that insofar as such nuggets
exist we found them when reviewing these documents (see Meijaard et al. 2005).

So why, if they are so whole-heartedly sceptical about its general relevance to
conservation, do these conservation leaders support and endorse conservation
research? One answer may be optimism—after all; there are some good studies and
contrary to public perceptions conservationists are often optimists (e.g. motivated by
the belief that we can make a diVerence). Another answer may be public relations
and the need (and competition) for credibility. Those raising support for conserva-
tion use appealing pictures and stories about animals and they project the implica-
tions that they are familiar with and close to these animals, and uniquely well
qualiWed to address their problems. If this explanation is true the value of conserva-
tion research depends principally not on its research outputs but on its appeal as
window dressing.

Distortions, distractions and prejudice

Distorted research priorities may arise from academic prejudices (Sayer and Camp-
bell 2004; Sheil and Lawrence 2004). The endless search for generality is not the
emphasis needed to solve the speciWc. More troubling perhaps is the inherent quest
for objectivity in what is in reality a normative science. For many researchers it is



Biodivers Conserv 
1 C

preferable to ‘objectively’ observe problems (e.g. count animals) than to make the
normative (i.e. value laden) judgements involved in solving them (Sheil 2002). This
prejudice is also less political as there is less need to point the Wnger of blame.
Unsurprisingly then our discussions with colleagues also suggests that similar distor-
tions arise due to inXuences from donors, external agencies, and political engage-
ments. For example donors too shy away from some ‘sensitive’ questions that can
generate bad press coverage or lead to conXict with other agencies. There are cer-
tainly various issues here that need to be reXected upon, and that might beneWt from
greater transparency, but we have never heard of research permission for wildlife
research being withheld because ‘the planned research was too applied’.

Suggestions

It is possible the failings we observe result from a sense of resignation: biologists can
seldom address the real drivers of the changes we are dealing with (because they are
not biological), so we fail to try (Whitten et al. 2001). Certainly we cannot ‘solve’
such issues while ‘being biologists’. But we can (a) clarify on-the-ground impacts of
these forces on wildlife and their habitats, (b) clarify how these forces and impacts
might be guided, modiWed or constrained to be less damaging, and (c) make a con-
certed eVort to present and explain such improvements to those who might imple-
ment them. In the next three sections we consider how research might be improved,
how observations should be gathered, and the challenge of making research results
accessible in a relevant form to researchers and other users.

Improving research

Conservation research should directly inform conservation needs and opportunities.
Some contributions are beyond the control of biologists working alone (see Sayer
and Campbell 2004; Sheil and Lawrence 2004). But our results suggest that biologists
could improve their speciWc role too. Our research will be ignored while its practical
relevance remains obscure.

We call for more applied wildlife studies with focus on characterizing and coun-
tering particular threats. Such research does not inevitably require more time or
funding per researcher than more fundamental research. It does, however, require
the development of long-term applied research programs and associated funding
mechanisms.

Obtaining detailed ecological insights in species and their interactions with their
(disturbed) environments requires multi-year research projects, and thus more time
than is generally available to an individual researcher. Finding ways to support
longer-term studies would be helpful. Those that coordinate in-country research
programs could focus more on the development of long-term applied conservation
research programs and identify sub-projects suitable for graduate students. The
Wnancial and logistical viability of such programs will depend on researchers’ willing-
ness and ability to convince donors and academic institutions of the importance of
these goals.

Every day in Borneo, roads are being planned, new concessions are being opened,
oil-palm schemes are being expanded. For the most part conservation is being
ignored. But we cannot expect all this to stop. If we accept that these processes are
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likely to continue we could help to guide them: inXuencing where roads, concessions
and oil palm plantations should better go or not go, or about characteristics they
should have or avoid having. At least this would be helping make the best of our sit-
uation—this is what conservation biology should now be striving to achieve. Often
quite speciWc information would be useful.

The type of speciWc questions that need addressing but have typically been
neglected in Borneo are:

• What is the eVect of barriers (which animals cross roads or deforested lands and
under what conditions?). Can these eVects be reduced?

• Which animals are particularly targeted by hunters and for what reason? What
restrictions might reduce the vulnerability of such species?

• What inXuences the movement of particular species into post-harvest forest?
• How does forest fragment size relate to typical species compositions? Can we

recommend minimum forest sizes for retaining particular species or species com-
positions?

• Are there speciWc sites in the landscape (e.g., salt-springs, caves, sandy river
banks) that play a key role in maintaining certain wildlife species (and could be
protected)?

• What species survive in or can make limited use of oil palm plantations (an unre-
solved discussion between NGOs and the oil palm industry)? (Similar questions
arise for rubber, acacia, teak or other plantation crops).

• Are there speciWc species in the landscape (e.g., Wgs [Ficus spp.], pitcher plants,
termites) that play a key role in maintaining certain wildlife species (and could be
actively protected)?

• What is the importance of tree holes, which animals use them and how is this
aVected by timber harvest?

• What is the impact of understorey slashing on terrestrial and fossorial species?
• What changes are needed in such silvicultural treatments to minimize impact on

species diversity?
• Are invasive and exotic species a threat to Bornean wildlife? Are any of these

particularly dangerous, and, if so, how can they be controlled?
• How is vertebrate survival aVected by river siltation, and what can we do about

it?

Answers to these, and many similar research questions could provide information
directly applicable to the arena in which most conservation decisions are made.

InXuence demands strategy. We need to answer the right questions. Some impor-
tant research questions may initially appear trivial. For instance, although Indone-
sian legislation prohibits killing of protected species, it is still possible to destroy the
habitat of such species outside protected areas (Meijaard 2007); apparently one
excuse for this oversight is that no one has yet demonstrated that those destroying
habitat are responsible for species loss. Obvious as it seems, scientiWc information is
needed on this topic to help the government develop laws that truly protect species.
By selecting and answering the right questions land use planning and management
can be modiWed to beneWt conservation.

On a more pragmatic basis conservation researchers could usefully work with log-
ging companies, and other land-users, to identify which user-practices can and
should most realistically be adapted to bring about conservation beneWts in what cir-
cumstances, and to clarify what is required to ensure implementation.
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Why did or didn’t the Bornean Peacock Pheasant cross the road?

Finally, With the full beneWt of hindsight, it would seem that projects could have
established extensive data sets on how species react to particular threats. Such data
could have been based on simple observations, such as, ‘at 3.30 pm, after a two hour
rain shower, a Bornean Peacock Pheasant (Polyplectron schleiermacheri) crossed a
3 m wide logging road with a bare clay surface in mixed dipterocarp forest [lightly
logged 1994] fringed by scrub, in an area without frequent hunting and over 10 km
from the nearest settlement’. Compiling such information can contribute signiW-
cantly to understanding conservation needs of poorly known and rarely encoun-
tered species and giving management recommendations (see Duckworth et al.
2007). Ironically, these types of observations are often routinely recorded as part of
regular research work, but are rarely used. If a multitude of such observations on
particular species are combined some ecological requirements of these species
would become clear. Certainly such observations may not provide publishable
(unbiased) density estimates but they can determine whether a species will cross
roads (narrow or wide) and if they occur at all. Researchers will debate density esti-
mation techniques endlessly, but whether or not animals readily cross roads
remains a key basic unknown for most of Borneo’s wildlife. Also, recently devel-
oped remote technologies, such as camera traps (e.g., O’Brien et al. 2003) or video
cameras (Yasuda and Kawakami 2002) add much information on wildlife behav-
iour, but most of the potentially relevant details remain unpublished. We suggest
that such compilation should be integral to wildlife research projects, and shared as
a Borneo-wide data base.

Improving communication

The dearth of Indonesian language information about wildlife ecology failed to draw
our comment in a previous draft of this paper. However, as one reviewer rightly
admonished us it is shocking and demands attention. Research results, however ‘use-
ful’ will never achieve impact while failing to reach (prospective) users.

For most national researchers the wider academic literature is already diYcult
to access and use. Needless to say local decision makers and Weld practitioners
are even further removed from this knowledge: to all intents and purposes, it is
not available.

Biologists and conservationists—from students to senior researchers—in coun-
tries like Indonesia have to be given the access, tools and skills to better harness the
global literature (which as we have already argued should be better geared to their
needs). Useful literature (published and grey) should be widely available and famil-
iar, and translated or summarized in local languages. Other end-users (local politi-
cians, loggers, concerned citizens, etc.), should be carefully targeted using suitable
means: posters, videos or summary documents in simple non-technical local lan-
guage may prove helpful. Researchers will often need to seek support and guidance
to achieve this.

As an example of our own eVorts, we have recently published and we are now
actively promoting an Indonesian language book that synthesizes all the information
reviewed in this paper (and more). Through the support of various donors (see
acknowledgements) this book is now available free (both in print and via the inter-
net: Meijaard et al. 2006).
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Conclusions

The biodiversity crisis is real, and when it is invoked by conservation biologists it
should be a powerful catalyst for building consensus for action. However, at
present it seems much of this value is being dissipated: few zoologists are commu-
nicating their hard won research conclusions to those who make decisions on for-
est landscapes—or perhaps as our review suggests the conclusions are too seldom
useful.

Solving the biodiversity crisis in Borneo requires marked changes in the behav-
iour of governments, private enterprises and others to address legal, political and
economic aspects (e.g., Aiken 2004; Doolittle 2004; O’Connor 2004). We are not
seeking to apportion excessive blame to researchers—we are no more innocent than
anyone else—but we are hoping to share the lessons we have learnt.

We are not against academic research but we are critical when such research
claims its legitimacy from an urgent conservation need, and fails to address this. This
erodes the limited funding available for developing better conservation guidance in
two ways: Wrst, by competing with more legitimate and well conceived conservation
research, and second by ultimately undermining donor faith that such research is
worth supporting. In contrast more useful research can encourage wider support.

This review has focused on shortcomings, but we also note some substantial
research achievements and signs of positive trends. The increasing proportion of
(category 5 and 6) studies in Table 1 suggests that researchers are increasingly
reporting useful research. We hope that this trend will be encouraged and that our
suggestions for research approaches and information sharing may help clarify what
is required.

We need a new era of increased collaboration between wildlife researchers, con-
servation NGOs, and donors resulting in more relevant conservation research. Cer-
tainly, we biologists do not bear the real blame for the declining state of the World’s
natural resources. Responsibilities lie elsewhere—but we biologists could do more
to help others do things diVerently. As wildlife researchers, we have a moral obliga-
tion to return something signiWcant to conservation, especially when we use our
research to access research grants and permissions.

Acknowledgments This study was carried out as a part of the project on Forest, Science and Sustain-
ability: Bulungan (Malinau) Model Forest, PD12/97 Rev. 1 (F) funded by the International Tropical
Timber Organization (ITTO) and implemented by the Center for International Forestry Research
(CIFOR) and the Forest Research and Development Agency (FORDA) of the Ministry of Forestry
of Indonesia. Additional support was provided by a grant from the EC and by UNESCO to CIFOR.
Many thanks to the many colleagues who helped us search for and identify potentially relevant liter-
ature—especially Kuswata Kartawinata, Levania Santosa Nining Liswanti, Barry Rosenbaum and
the CIFOR and BIOTROP library staV. Many thanks too to the Australian National University for
allowing EM access to their library as a visiting scholar. We thank Andy Plumptre, John Robinson,
JeV Sayer, Wes Sechrest, Mike HoVmann, Peter Kareiva, Leon Bennun, Glyn Davies, and Paul Jep-
son for responding to our request for input, and Russ Mittermeier for discussing this with one of us.
Finally, we are grateful to Peter Kareiva, Vincent Nijman, Gabriella Fredriksson, and four anony-
mous reviewers, for their extensive comments on an earlier draft of this paper.

References

Aiken SR (2004) Runaway Wres, smoke-haze pollution, and unnatural disasters in Indonesia.
Geograp Rev 94:55–79



Biodivers Conserv 
1 C

Anonymous (1999) Tropical forest mapping and monitoring in Malaysia. Background paper pre-
sented at Global Observation of Forest Cover Workshop (GOFC), 15–17 March 1999, Washing-
ton, DC, USA. Downloaded on 8 August 2004 from http://www.eoc.ukm.my/forest.pdf

Banks E (1931) A popular account of the mammals of Borneo. J Malayan Branch Asiatic Soc 9:1–137
Banks E (1949) Bornean Mammals. The Kuching Press, Kuching, Sarawak
Banks E (1978) Mammals from Borneo. Brunei Museum J 4:165–173
Beeckman D (1973) A Voyage to and from the Island of Borneo in the East-Indies (based on 1718

edition). Dawsons, UK, Folkestone
Bennett EL, Dahaban Z (1995) Wildlife responses to disturbances in Sarawak and their implications

for forest management. In: Primack RB, Lovejoy TE (eds) Ecology, conservation and manage-
ment of southeast Asian rainforests. Yale University Press, New Haven & London, pp 66–86

Bennett EL, Gumal MT (2001) The inter-relationships of commercial logging, hunting and wildlife
in Sarawak, and recommendations for forest management. In: Fimbel RA, Grajal A, Robinson
JG (eds) The cutting edge: conserving wildlife in logged tropical forest. Columbia University
Press, New York, pp 359–374

Bennett EL, Gumal MT, Robinson JG, Rabinowitz A (1996) A masterplan for wildlife in Sarawak.
Wildlife Conservation Society and Sarawak Forest Department, Kuching, Malaysia

Bennett EL, Nyaoi AJ, Sompud J (1997) Hornbills Buceros spp. and culture in Northern Borneo: can
they continue to coexist? Biol Conserv 82:41–46

Bennett EL, Nyaoi AJ, Sompud J (2000) Saving Borneo’s bacon: the sustainability of hunting in Sar-
awak and Sabah. In: Robinson JG, Bennett EL (eds) Hunting for sustainability in tropical forests.
Columbia University Press, New York, pp 305–324

Bodmer RE, Mather RJ, Chivers DJ (1991) Rain forests of central Borneo– threatened by modern
development. Oryx 25:21–26

Chasen FN (1940) A handlist of Malaysian mammals. A systematic list of the mammals of the Malay
Peninsula, Sumatra, Borneo and Java, including the adjacent small islands. Bulletin of the RaZes
Museum, Singapore, Strait Settlements 15:1–209

Coomans de Ruiter L (1932) Uit Borneo’s Wonderwereld. Schetsen over Dieren en Planten. Neder-
landsch-Indische Natuurhistorische Vereeniging, Batavia (Jakarta), Indonesia

Curran LM, Caniago I, Paoli GD, Astianti D, Kusenti M, Nirarita CE, Haeruman H (1999) Impact
of El Niño and logging on canopy tree recruitment in Borneo. Science 286:2184–2188

Curran LM, Webb CO (2000) Experimental tests of the spatiotemporal scale of seed predation in
mast-fruiting Dipterocarpaceae. Ecol Monogr 70:151–170

Davies G, Payne J (1981) A Faunal Survey of Sabah. WWF-Malaysia, Kuala Lumpur, Malaysia
Doolittle AA (2004) Powerful persuasions: the language of property and politics in Sabah Malaysia

(North Borneo), 1881–1996. Modern Asian Stud 38:821–850
Duckworth JW, Lee BPY-H, Meijaard E, Meiri S (2007) The Malay Weasel Mustela nudipes:

distribution, natural history and a global conservation status review. Small Carnivore Conserv 34/
35:1–21

Eaton P (1989) Conservation areas in Borneo. Brunei Museum J 7:33–50
FAO (1981) National Conservation Plan for Indonesia. Vol V. Kalimantan. Field Report of UNDP/

FAO National Parks Development Project INS/78/081. Food and agricultural organization of the
United Nations, Bogor, Indonesia

Fuller DO, Jessup TC, Salim A (2003) Loss of forest cover in Kalimantan, Indonesia, since the 1997–
1998 El Niño. Conserv Biol 18:249–254

IUCN (2006) 2006 IUCN Red List of Threatened Species. <www.iucnredlist.org>
Lammertink M (2004) A multiple-site comparison of woodpecker communities in Bornean lowland

and hill forests. Conserv Biol 18:746–757
MacKinnon JK (1974) In search of the red ape. Collins, London
MacKinnon K, Hatta G, Halim H, Mangalik A (1996) The ecology of Kalimantan, Indonesian Bor-

neo. Periplus Editions, Singapore
McCarthy A (1991) Conservation areas of Indonesia. WCMC, Cambridge, UK
McMorrow J, Talip MA (2001) Decline of forest area in Sabah, Malaysia: Relationship to state

policies, land code and land capability. Global Environ Change-Human Policy Dimen 11:217–
230

Medway (1977) Mammals of Borneo. Malaysian Branch of the Royal Asiatic Society, Kualu Lumpur,
Malaysia

Meijaard E (2007) We must act now the save orangutans. The Jakarta Post. 18 January 2007:7
Meijaard E, Sheil D, Nasi, R, Augeri D, Rosenbaum B, Iskandar D, Setyawati T, Lammertink MJ,

Rachmatika I, Wong A, Soehartono T, Stanley S, O’Brien T (2005) Life after logging: reconciling



Biodivers Conserv 
1 C

wildlife conservation and production forestry in Indonesian Borneo. CIFOR, Bogor, Indonesia.
http://www.cifor.cgiar.org/publications/pdf_Wles/books/BMeijaard0501E0.pdf

Meijaard E, Sheil D, Nasi R, Augeri D, Rosenbaum B, Iskandar D, Setyawati T, Lammertink MJ,
Rachmatika I, Wong A, Soehartono T, Stanley S, Gunawan T, O’Brien T (2006) Hutan pasca pe-
manenan: Melindungi satwa liar dalam kegiatan hutan produksi di Kalimantan CIFOR, (with
ITTO and UNESCO) Bogor, Indonesia. http://www.cifor.cgiar.org/publications/pdf_Wles/Books/
BMeijaard0601Ina.pdf

Mittermeier RA (1982) Brunei protects its wildlife. Borneo Res Bull 14:85–87
Morrogh-Bernard H, Husson S, Page SE, Rieley JO (2003) Population status of the Bornean orang-

utan (Pongo pygmaeus) in the Sebangau peat swamp forest, Central Kalimantan, Indonesia. Biol
Conserv 110:141–152

Müller, S (1839–1844). Over de zoogdieren van den Indischen Archipel. In: Temminck CJ (ed) Ver-
handelingen van de Natuurlijke Geschiedenis der Nederlandsche Overzeesche Bezittingen, Lei-
den, pp 1–57

Nederlandsch-Indische Vereeniging tot Natuurbescherming (1939) Natuur in Zuid- en Oost- Borneo.
Fauna, Flora en Natuurbescherming in de Zuider- en Ooster-Afdeeling van Borneo. Neder-
landsch-Indische Vereeniging tot Natuurbescherming, editor. 3 Jaren Indisch Natuur Leven.
Opstellen over Landschappen, Dieren en Planten, tevens Elfde Verslag (1936–1938), Batavia,
Indonesia, pp 334–411

O’Brien TG, Kinnaird MF, Wibisono HT (2003) Crouching tigers, hidden prey: sumatran tiger and
prey populations in a tropical forest landscape. Animal Conservation 6:131–139

O’Connor CM (2004) EVects of central decisions on local livelihoods in Indonesia: Potential syner-
gies between the programs of transmigration and industrial forest conversion. Population Envi-
ron 25:319–333

Pullin AS, Knight TM, Stone DA, Charman K (2004) Do conservation managers use scientiWc evi-
dence to support their decision-making? Biol Conserv 119:245–252

Rijksen HD, Meijaard E (1999) Our vanishing relative. The status of wild orang-utans at the close of
the twentieth century. Kluwer Academic Publishers, Dordrecht, The Netherlands

Sayer J, Campbell B (2004) The science of sustainable development. Cambridge University Press,
Cambridge, UK

Sheil D (2001) Conservation and biodiversity monitoring in the tropics: Realities, priorities, and dis-
tractions. Conserv Biol 15:1179–1182

Sheil D (2002) Why doesn’t biodiversity monitoring support conservation priorities in the tropics?
Unasylva 209:50–55. http: //www.fao.org/forestry/foris

Sheil D, Lawrence A (2004) Tropical biologists, local people and conservation: new opportunities for
collaboration. Trends in Ecol Evol 19:634–638

Sheil D, Meijaard E (2005) Seeking life after logging: reconciling wildlife conservation and produc-
tion forestry in Indonesian Borneo. Trop Forest Update 15:12–15

Smythies BE (1957) An annotated checklist of the birds of Borneo. Sarawak Museum J 7:1–296
Strien NJ van (1974) Dicerorhinus sumatrensis (Fischer). The Sumatran or two-horned rhinoceros. A

study of literature. H. Veenman & Zonen, Wageningen, The Netherlands
Sutherland WJ (2006) Predicting the ecological consequences of environmental change: a review of

the methods. J Appl Ecol 43:599–616
Sutherland WJ, Armstrong-Brown S, Armsworth PR, Brereton T, Brickland J, Campbell CD, Cham-

berlain DE, Cooke AI, Dulvy NK, Dusic NR, Fitton M, Freckleton RP, Godfray HCJ, Grout N,
Harvey HJ, Hedley C, Hopkins JJ, Kift NB, Kirby J, Kunin WE, Macdonald DW, Marker B, Na-
ura M, Neale AR, Oliver T, Osborn D, Pullin AS, Shardlow MEA, Showler DA, Smith PL, Smi-
thers RJ, Solandt JL, Spencer J, Spray CJ, Thomas CD, Thompson J, Webb SE, Yalden DW,
Watkinson AR (2006) The identiWcation of 100 ecological questions of high policy relevance in
the UK. J Appl Ecol 43:617–627

Terborgh J (2004) ReXections of a scientist on the World Parks Congress. Conserv Biol 18:619–620
Wallace AR (1869) The Malay Archipelago. Oxford University Press, Oxford
Whitmore TC (1984) Tropical rain forests of the far east. Clarendon Press, Oxford
Whitten T, Holmes D, MacKinnon K (2001) Conservation biology: a displacement behaviour for aca-

demia? Conserv Biol 15:1–3
Yasuda M, Kawakami K (2002) Technical report. New method of monitoring remote wildlife via the

internet. Ecol Res 17:199–124
Yasuda M, Matsumoto J, Osada N, Ichikawa S, Kachi N, Tani M, Okuda T, Furukawa A, Nik AR,

Manokaran N (1999) The mechanism of general Xowering in Dipterocarpaceae in the Malay Pen-
insula. J Trop Ecol 15:437–449


	Is wildlife research useful for wildlife conservation in the tropics? A review for Borneo with global implications
	Abstract
	Introduction
	Borneo
	Conservation signiWcance
	History of wildlife and conservation research

	Methods
	Our search for published and unpublished documents.
	Gauging wider signiWcance

	Results and evaluation
	Overview of publications and reports
	Threatened and endangered species
	Evaluating the most relevant studies
	Useful studies and tangible impacts
	Gaps or omissions?

	A wider concern?-the views of international conservation leaders
	Distortions, distractions and prejudice

	Suggestions
	Improving research
	Why did or didn’t the Bornean Peacock Pheasant cross the road?
	Improving communication

	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


