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C H A PT ER 13

The role of multifunctional
landscapes in primate conservation
Erik Meijaard

13.1 Our future environment
What will our world look like in 50 years from now,
or 1,000? It is nearly impossible to even vaguely
picture a space view of our globe in, let’s say, the
year 3000. Glum conservationists or science-fiction
writers sometimes depict a dried-out, desert-like,
possibly highly urbanized environment, with little green and nearly no wildlife (Figure 13.1). The
post-apocalyptic novel, The Road (McCarthy 2006),
is a good example, with the planet having been reduced to a dusty environment with dead trees and
no wildlife apart from groups of cannibalizing humans. Others foresee global ecosystems undergoing major transitions after passing critical tipping
points (Barnosky et al. 2012). The Easter Island saga
is an example of environmental overexploitation apparently contributing to societal collapse (Diamond

2005). While the possibility of such grim outcomes
cannot be excluded, environmental changes in
the future could also be a more benign reflection
of what happened in the past. Much will depend
on the ability and willingness of human society to
find an effective way to overcome ‘the tragedy of
the commons’ (Hardin 1968), maintain functioning
natural environments, and the ecological processes
and ultimately the human survival they support.
Like any other species on Earth, humans have
influenced and changed their environment and
the species with which they have co-existed since
they first evolved in southern Africa some 200,000
years ago (Henn et al. 2011). Early people hunted
and scavenged and are thought to have had a major impact on the megafaunas of most parts of the
world (Johnson 2002). Even though natural fires
shaped ecosystems for many millions of years,
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Figure 13.1 An orang-utan out of its forest comfort zone. The
survival of species like this will depend at least to some extent on how
they can adapt to living in multifunctional landscapes. Photo by Serge
Wich. Reproduced with permission from John Wiley & Sons.

people’s use of fire to make the Earth more suited
to their lifestyle initiated a new stage, ecologically
very different from what was there before (Barbetti 1986; Pausas and Keeley 2009), and driving
extinction of species that could not adapt to these
new landscapes (Miller et al. 2005). Since the start
of early agricultural experimentation some 10,000
years ago, people have increased their impact on
natural landscapes. Clearance for cropland or permanent pasture has reduced the extent of natural
habitats on agriculturally usable land by more than
50% (Green et al. 2005), and agriculture is a major
cause of land-cover change. Many countries appear to have gone through similar stages of initially
rapid deforestation, then a slowing down of these
deforestation rates, and ultimately an increase in
forest cover. This process is called the forest transition curve. It coincides with the concentration over
time of agricultural production in smaller areas of
better land, and the agricultural abandonment of
larger areas of poorer land, which are then available for reforestation through natural regeneration
or planting (Aastrup 2000). So, at least in theory, it
is possible that our planet will not end up looking
like a wet version of the moon, but rather like a vast,
multifunctional landscape with areas of forest and
other natural habitats intermingling with areas of
more intensive use, and ideally with islands of fully
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protected ‘nature’, where the ecologically sensitive
species find refuge from people.
Whether or not deforestation will stabilize will
depend on a range of factors. First, what is clear
is that the world’s human population is predicted
to exceed 9.6 billion by 2050 (Tilman et al. 2011;
Baudron and Giller 2014). Feeding and providing
livelihoods for this growing population presents a
global challenge, particularly given the risks associated with climate change (Bryan et al. 2013; Laurance et al. 2013). The next question is how much
land is needed to produce the goods required by
those people, and how these are best produced.
There is a longstanding debate between proponents
of the land sharing and sparing strategies (Clough
et al. 2011; Phalan et al. 2011b). The first strategy,
sharing—or wildlife-friendly farming—envisages
that land can deliver a range of goods and services
simultaneously, and that mixed land uses such as
agroforestry are optimal. The second strategy, sparing, suggests that agriculture should be concentrated on lands that are most suitable for producing
agricultural products, so that the rest of the available lands can be kept in natural conditions (Fischer
et al. 2008). This would result in parts of the world
being intensively used for agriculture, with few biodiversity benefits, while the remainder would provide environmental services to the world, such as
clean water, temperature regulation, and flood buffering, and also harbour most biodiversity.
Which of the two models, sparing or sharing, or
a mixture of them, provides an optimal solution is
probably very much dependent on social and environmental contexts (Law et al. 2015). Considering
solutions as a dichotomous choice might even be
counterproductive, especially because it is even less
clear how the choice of either model will affect biodiversity (Law et al. 2015; Law and Wilson 2015). It
is obvious, though, that at a global scale, biodiversity is continuing to decline, with projected losses of
up to half of all species by 2050 (Thomas et al. 2004).
The extinction of species is occurring in relatively
undisturbed areas, but also in areas that have a long
history of agriculture or forestry use. Such production landscapes therefore face increasing pressure
to deliver on multiple outcomes, but land scarcity is
forcing trade-offs between provision of food, fibre,
energy, and water, conserving remaining habitat
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of flora and fauna, and mitigating the impacts of
climate change through storing and sequestering carbon dioxide (Rockstrom et al. 2009; Bullock
et al. 2011; Phalan et al. 2011a; Millennium Ecosystem Assessment 2005; Venter et al. 2013; Baudron
and Giller 2014; Grau et al. 2013).
Although agricultural expansion is an important
driver of land-use change almost everywhere, several kinds of data suggest that the effect on wildlife is now greatest in tropical developing countries
(Laurance et al. 2013). Coarse-scale evidence of
changes in forest cover shows that recent net gains
in temperate and boreal forest cover are more than
offset by continued losses in tropical regions, largely
by conversion to agriculture (FAO 2010; Hansen
et al. 2013). Patchy data on changes in populations
of temperate and tropical forest vertebrates confirm
this pattern (Jenkins et al. 2003).
Major environmental changes seem unavoidable,
many of which we will witness within our lifetimes.
The effects of forest loss and degradation of forests
in tropical zones will likely be exacerbated by climate change, and vice versa: forest loss will speed
up climate change by affecting the global carbon
balance and, at a more local scale, by influencing
temperature, rainfall, humidity, and wind patterns
(Danielsen et al. 2009; Sheil and Murdiyarso 2009).
With regard to the impact on primates, the focus of
this book, many species will inhabit heterogeneous
landscapes consisting of patches of relatively intact
natural habitats surrounded by more intensively
used lands, focused on agricultural or silvicultural
production. How will primate species cope with
these changes?

13.2 What is primate habitat?
Based on molecular studies, the primate lineage
is thought to have originated in the Cretaceous,
at least 81.5 million years ago (Tavare et al. 2002;
Janečka et al. 2007), or perhaps even earlier (Arnason et al. 2001). These dates are much older than
the earliest primate fossil finds and it is estimated
that only about 7% of the primate species that
ever existed are present in the fossil record (Tavare
et al. 2002). The Cretaceous appears to have been
a time of global tropical conditions, an extreme
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greenhouse world apparently warmer and more
humid than our current global environment (Spicer
and Corfield 1992). Some areas, like present-day
Southeast Asia, appear to have experienced some
level of water stress, especially towards the end of
the Cretaceous (Morley 2000), but overall it can be
said that primates evolved in humid and warm forested environments, generally similar to the lush
tropical rainforests of today.
These forest environments are still the main habitat for primates. Out of 419 non-human primate
species that exist today, as listed by the International Union for Conservation of Nature (IUCN),
407 use forest habitats, 54 species use savannahs, 30
species shrub and grasslands, 8 species use rocky
habitats such as cliffs and mountain tops, and 1
species, the chacma baboon (Papio ursinus) also uses
desert habitats (IUCN 2015). By and large, primates
are forest animals. They mostly occur in the tropical
forests of Asia, Africa, Madagascar, South America,
and Mesoamerica, but are absent from the Australian tropics. Outside the tropics, primates are rare.
The exceptions are the mountain-dwelling Japanese
macaques (Macaca fuscata) that live in the north of
Honshū Island, Japan, where there is snow cover
for several months of the year, and the Barbary macaques (Macaca sylvanus) that live in the dry Atlas
Mountains of Algeria and Morocco, as well as the
Rock of Gibraltar (where they were introduced by
people, see Modolo et al. (2005)), although even Barbary macaques prefer forest habitats. Many primate
species, such as the strictly arboreal gibbons, are
very unlikely to survive in non-forest habitats.
Maximum primate diversity is found in wet tropical forests, where up to a dozen species co-occur
in the richest sites (Corlett and Primack 2011). Most
primate communities include specialist leaf eaters,
seed predators, frugivores, and insectivores, and
many include specialists on plant exudates (Fleagle et al. 1999). Where present, primates make up a
large proportion of the canopy vertebrate biomass,
although there is significant geographical variation
in their abundance relative to other taxa (Oates
et al. 1990; Haugaasen and Peres 2005). Frugivorous
primate species are probably third in importance
to birds and bats as seed dispersal agents (Fleagle
et al. 1999), although this can vary extensively based
on whether this refers to primary or secondary seed
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dispersal, or plants that are dispersed by multiple
agents or just one.
Despite their preference for forest habitats, some
primate species show considerable ecological flexibility, and use other habitat types if forced to do so.
Some primates, such as the rhesus macaque (Macaca
mulatta), can exploit human-modified environments and even live in cities (Southwick and Siddiqi 1966); many species adapt to human presence
provided they are not hunted. Bornean orang-utans
(Pongo pygmaeus) occur in homogenous plantations
of oil-palm and acacia, although at much reduced
densities compared to natural forests, and they
are unlikely to be able to survive in these plantations alone without using surrounding natural
forest remnants (Meijaard et al. 2010a; Ancrenaz
et al. 2014a). Similarly, chimpanzees (Pan troglodytes)
use anthropogenic habitat in Mali during at least
part of the year (Duvall 2008). The degree to which
this happens partly depends on the species’ ability
to come to the ground and move through non-forest
habitat (Ancrenaz et al. 2014b), as well as on their
dietary flexibility. Quite a few primate species are
at least partially terrestrial, such as baboons (Papio
spp.) and Patas monkeys (Erythrocebus patas), and a
few species are fully terrestrial, such as the geladas
(Theropithecus gelada) of the Ethiopian highlands
(Mittermeier et al. 2013). Other species do quite well
in human-modified habitats because few people
actually know they are there. For example, Dian’s
tarsiers (Tarsius dentatus) prefer agroforestry areas
to natural forests, probably because of the higher
density of insects, their main prey, and the abundance of trees suitable as sleeping sites (Merker and
Mühlenberg 2000). Many villages on the Indonesian
island of Sulawesi have tarsiers living in the bamboo stands and fig trees that surround many rural
communities, but people are often unaware of their
presence (M. Shekkele, pers. comm.).
A recent review (Estrada et al. 2012) showed that
57 primate taxa from four regions: Mesoamerica,
South America, sub-Saharan Africa, and Southeast
Asia used 38 types of agro-ecosystems as temporary or permanent habitats. Fifty-one percent of the
taxa recorded in agro-ecosystems were classified
as of Least Concern in the IUCN Red List, but the
rest were classified as Endangered (20%), Vulnerable (18%), Near Threatened (9%), or Critically
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Endangered (2%). A survey of all primate species
comparing their threat status in both natural forest
and savannah environments, and manmade agroecosystems and much degraded forest areas (E.
Meijaard, unpubl. data.), showed that threat levels
in natural and manmade land-cover types were
broadly similar, with most species in either ecosystem type falling in the Least Concern category (Figure 13.2). Critically Endangered and Endangered
categories have a relatively high representation of
species restricted to natural ecosystems, indicating
that the forest specialists are seriously threatened
by forest loss and fragmentation. As expected from
primates’ preference for forest, agro-ecosystems
are used by a minority of primate species (<14%
of the total number of species), probably because
these offer suboptimal ecological conditions for
their long-term survival. Conflict with people and
their agricultural crops, and especially the trapping
and hunting of primates associated with this, adds
another threat to primates that live outside the forest. It is worth noting that this topic remains much
understudied because most primate research is
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Figure 13.2 A comparison of the threat status of primates that
primarily use natural (n = 423) or manmade land-cover types (n =
83) expressed as the percentage in each threat category compared
to their total in either system. CR = Critically Endangered; EN =
Endangered; VU = Vulnerable; NT = Near Threatened; DD = Data
Deficient; and LC = Least Concern. (E. Meijaard, unpubl. data.)
Reproduced with permission from John Wiley & Sons.
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conducted on populations inhabiting natural ecosystems. Not much is known about what mix of
habitats, and the percentages of each, are needed
under different threat levels (e.g. hunting or disease) to maintain viable populations.

13.3 Spatial dynamics and the threat
of hunting
Distribution and density variation of primates is
determined by a range of factors. Prior to the occurrence of human impacts, the absence or presence
of primate species would have been determined by
their evolutionary history, the availability of suitable habitats and related environmental factors such
as temperature, rainfall, altitude, and so on, and
the presence of other species with broadly similar
ecologies (i.e. ecological competitors) or potentially
negative impacts (i.e. predators, parasites, etc.).
Some primate species have always lived alongside
humans and their ancestors. In Africa, humans
evolved alongside primate species and it has been
speculated that non-human species had more time
there than in other parts of the world to adapt to the
specific ecology and diseases of humans, including their hunting strategies and habitat alterations
(Brook and Bowman 2002)—and that Africa may
therefore have avoided major megafaunal extinctions. Elsewhere, with humans arriving in primate
habitats relatively recently, the impact of humans
may have been much more severe. African primates
are relatively more threatened than American ones,
with 47% of African species listed as Critically Endangered or Endangered as opposed to only 23%
of the American species (and 51% of the Asian
species) (E. Meijaard, unpubl. data), and it seems
obvious that time of contact with the genus Homo
does not well explain present-day threat patterns in
primates.
Still, co-existence with humans is a factor worth
exploring. As an example, the arrival of Homo sapiens
in Southeast Asia some 70,000 years ago coincides
with the rapid contraction of the orang-utan range,
although climate change (Jablonksi and Whitfort
1999) and even major volcanic events have been implicated as other potential causes (Nater et al. 2011).
Orang-utan species (note that there were up to
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seven species, see Harrison et al. (2014)) became extinct in South China, Vietnam, Thailand, Peninsular
Malaysia, and the Indonesian island of Java; and on
the two islands where they remain, Borneo and Sumatra, their range was already much restricted in
historic times (Rijksen and Meijaard 1999). Genetic
studies indicate a 1,000-fold population decline in
northern Borneo over the past several hundred to
thousand years (i.e. prior to deforestation) (Goossens et al. 2006), while another study estimated a
35–111-fold population decline in several orangutan populations in different parts of Borneo over
the same time period (Sharma et al. 2012). It is not
possible to confidently attribute these declines to
the arrival of humans and the development of increased hunting efficiency, for example through the
invention of the blow pipe (Jett 1970). Other factors
(e.g. climate, other predators, ecological changes,
disease) could have played a role too. Still, the
evidence suggests that human hunting likely had
a large impact on orang-utan populations (Meijaard et al. 2010b). For example, in Late Pleistocene
and Holocene deposits, orang-utan teeth are more
common than would be expected based on their
present-day densities. In six sites in Java, Sumatra,
Borneo, Laos, and Vietnam the following numbers
of teeth were found: orang-utan (ca. 800), gibbon
(ca. 65), macaques (ca. 400), colobines (ca. 325),
muntjaks (ca. 750), and pigs (ca. 4,000) (de Vos 1983;
Bacon and Long 2001; Long et al. 1996; Piper and
Rabett 2009; Harriso 1998). With densities of 0.5–5
animals/km2 orang-utans are, however, much rarer
than any of these species now, with, for example,
macaques (Macaca sp.) often reaching densities of
25–75/km2, and colobines (Presbytis sp.) 20–40/
km2 (E. Meijaard, unpubl. data). Orang-utans could
have been much more common in the Late Pleistocene, or easier to catch, or specifically targeted by
hunters.
Orang-utans are not the only primate species targeted by hunters and trappers. Primates are hunted
for food and killed because of agricultural conflicts
and for the pet trade in every geographic location
where they co-exist with humans. The trade in primate meat has been identified as a problem for conservation efforts in Africa (Bowen-Jones and Pendry
1999; Fa et al. 2008; Hicks et al. 2010; Wilkie and Carpenter 1999), Asia (Corlett 2007; Mitchell and Tilson
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1968), and Mesoamerica and South America (Bodmer et al. 1994; Fa et al. 2002; Gonzalez-Kirchner and
Sainz de la Maza 1998; Peres 1990). In the 2012–14
Primates in Peril report, hunting was identified as a
threat to survival for 19 of the top 25 most endangered primates, with 10 primate species explicitly
being hunted for meat, including the eastern lowland gorilla (Gorilla berengei graueri) (Mittermeier
et al. 2012). Hunting for meat, not habitat loss, has
been identified as the greatest immediate threat to
primate conservation in African forests (Gates 2006;
Wilkie et al. 1998). More than 25 years ago, a worldwide review of primate hunting concluded that the
primary reason people in all countries kill primates
was to eat them (Mittermeier 1987), and a review
14 years later still concluded that, in most cases,
hunting was responsible for primate population declines well before deforestation occurred (Chapman
and Peres 2001).
In a landscape context, primate hunting and trapping will likely be focused in areas that are closest
to human settlements and agricultural areas (Novaro et al. 2000; Marshall et al. 2006). This indicates
that source/sink dynamics are at play (Novaro
et al. 2000). Source areas have positive growth rates
(r > 0), and sink areas have negative growth rates (r
< 0). For primates this would probably mean that
areas with the lowest human population densities
maintain the highest primate densities, while primates are scarcer in areas with many people. The
sink populations would have high levels of turnover through local extinction and colonization from
source areas. It has been suggested that the gaps in
the distribution of the Dusky Titi (Callicebus moloch)
in central and southern Bolivia are an example of
this (Cowlishaw and Dunbar 2000). Problematically, however, in primate conservation it may not
always be clear which parts of a species’ habitat is
a source and which is a sink. It would be logical
to assume that the areas that are ecologically most
suitable for a particular species would be sources
with ecologically marginal areas acting as sinks.
Hunting may turn things upside down, however.
For example, the Bornean orang-utan has been
historically extinct in parts of the range that consist of primary forest with very low human population densities (Rijksen and Meijaard 1999). What
makes these areas stand out, however, is that the
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people that did live (and sometimes still live) there
were nomadic hunter-gatherers. Nomadic hunters
in remote areas would have concentrated around
the same ecological resources as orang-utans (e.g.
fruiting trees that attract pigs and deer) and could
have had a much larger impact on orang-utans
then people living in the much more densely settled lowlands (Meijaard et al. 2010b). In the latter
area, people were primarily farmers of irrigated
rice fields and slash-and-burn agriculture areas.
Tending fields consumes significant time and limits
how much people can hunt and how far they can
go. Heavy hunting pressure around fields could indeed turn these areas into local population sinks,
but large areas away from villages and fields may
have still been population sources. So, in this case,
the areas that would ecologically be quite suitable
could actually be significant population sinks.
The above example indicates that source–sink
dynamics in primate populations can be counterintuitive and difficult to identify. Understanding
them may, however, be key to managing primates
in multifunctional landscapes (Levi et al. 2011). If
populations decline in sink populations, then this
is less of a conservation problem than if populations decline in source populations, since the local
extinction of those source populations could lead
to multiple extinctions in dependent sink populations in surrounding areas (Cowlishaw and Dunbar 2000). Unfortunately, sink–source dynamics
remain poorly studied in primates, partly because
of the difficulty of reliably estimating their densities. Some insights exist from studies on species
such as the Gelada baboon (Theropithecus gelada)
(Ohsawa and Dunbar 1984) that occur in more open
areas and are therefore easier to count, or species
such as Bornean white-bearded gibbons (Hylobates
albibarbis) (Marshall 2009). For most other primate
species, these dynamics remain poorly understood.
One reason for this seems to be that researchers do
not systematically sample a wide enough array of
habitats of different quality or that experience different levels of human influence required to get the
kind of data needed for understanding sink–source
dynamics in multifunctional landscapes.
Understanding primate meta-population dynamics, inter-population dispersal and gene flow,
and the impacts of local habitat ecology and threats
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such as hunting are all key to developing effective
management strategies. Concentrating limited conservation management resources on the areas that
are most important to protect and give the biggest
conservation bang for the conservation buck is a
wise strategy (Wilson et al. 2014). So, as a first priority, we need to be able to identify viable source
populations of threatened primate species and focus
conservation efforts on reducing whatever threatens them. An example of such an area is the Lower
Kinabatangan Wildlife Reserve, in Malaysian Borneo. This area of fragmented forests lies in a much
larger landscape dominated by monocultural stands
of oil-palm (Elaeis guinensis). The remaining forests
contain important source populations of a host of
primate species, including the unusual proboscis
monkey (Nasalis larvatus), orang-utan, and others.
These species use the oil-palm matrix for dispersal,
some daring to penetrate deeper than others (Ancrenaz et al. 2014a). Even within species there are significant differences, with young adult male orang-utans
more likely to disperse away from their natal forests
than older and young males, and females (Ancrenaz
et al. 2014a). Key questions for such conservation
areas include how big they should be to maintain
viable primate populations and to what extent the
survival of these populations ultimately depends on
the ability of animals to cross through the oil-palm
matrix and disperse from and to other forest areas.

13.4 ‘Novel ecosystems’ and ‘new
conservation’
The recognition that humans will modify this
planet and that there is therefore an unavoidable need to address the conservation of primates
and other wildlife in multifunctional landscapes
seems logical. Still, this issue has been the source
of heated debate among conservation scientists.
‘New conservation’ (Kareiva and Marvier 2012;
Marvier and Kareiva 2014) suggests we focus on
conserving modified landscapes, gaining people’s
support, working with business, respecting human rights, and maximizing conservation and
economic objectives. In other words, it seeks to
address conservation issues by fully embedding
them in human society, rather than trying to keep
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the stark distinction between protected nature and
the unprotected rest. ‘New conservation’ has been
criticized for compromising traditional conservation approaches of protecting species in the very
best wilderness areas (Soulé 2013), or ‘uncritically
adopting a new human-centred conservation approach based on opinions, untested assumptions,
and unwarranted conclusions’ (Doak et al. 2013). As
with many of these black-and-white juxtapositions
of different approaches, identifying the best strategy likely depends on local socio-ecological and environmental conditions. Seeking people’s support
for conservation in areas of warfare and extreme
poverty will likely lead to different solutions than
in areas of welfare and general societal support for
conservation.
Related to the ‘new conservation’ discussion is
the issue of ‘novel ecosystems’. A ‘novel ecosystem’
is ‘a system of abiotic, biotic and social components
(and their interactions) that, by virtue of human influence, differ from those that prevailed historically,
having a tendency to self-organize and manifest
novel qualities without intensive human management’ (Hobbs et al. 2013: 58). It remains a matter of
debate whether or not such novel ecosystems actually exist, and how it could be detected whether
an irreversible ecological threshold has caused an
ecosystem to shift to a new stable state (see Murcia
et al. (2014), for a summary). At the heart of debates
about new conservation and novel ecosystems is
the belief by some that no place on Earth can be
considered wild anymore and that all ecosystems
are fundamentally altered by the ‘human footprint’,
especially in the light of climate change (Vitousek
1996; Doney 2010).
The outcomes of the ‘new conservation’ and
‘novel ecosystems’ debates are of importance to
primate conservation in landscapes, because they
will inform where the conservation movement
will decide to spend its resources. Do we recognize
that manmade land covers are an integral part of
a primate’s range and therefore allocate resources
to primate management inside and outside natural
habitats, or do we concentrate most conservation
efforts on the ‘wildest’, richest, and least touched
parts of their range? The example above of the Bornean orang-utan apparently being most threatened
or eradicated by hunting in the most pristine part
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of its range shows the difficulty in finding clear answers to this question, and these answers may further shift with factors like climate change (Struebig
et al. 2015).
In the light of the discussions above, neither
‘traditional conservation’ with a focus on protected
area establishment and local minimization of the
human threat, nor ‘new conservation’ with its global landscape conservation agenda, will provide a
silver conservation bullet. There are strong arguments in support of either approach, but it might
be more useful if we see them as extremes along
a continuum of conservation strategies (Sheil and
Meijaard 2010). Just as football managers, or army
generals, adapt their team’s composition and tactics
to the strengths and weaknesses of the opponent,
conservation practitioners should identify which
particular strategy is likely to work best given their
available resources, the urgency of a particular situation, the extent to which local society is involved
or their support needed, and a range of other factors (Game et al. 2014).

13.5 The practical reality of managing
primates in landscapes with people
Once we start addressing primate conservation
in heterogeneous landscapes comprising primate
habitats of varying quality and areas of more or
less intensive human use, engagement with the
people that also use these landscapes will become
unavoidable. With regard to often poor communities, a popular approach since the 1980s has been
to integrate natural resource and species management with economic development to improve the
quality of life of rural people (Kaeslin and Williamson 2010). Effective integration of conservation
and development in areas of concern to primate
conservation has so far largely failed (van Schaik
and Kramer 1997; Wells et al. 1999; Oates 1995;
Sandker et al. 2009; Weber et al. 2011), although
there are tentative exceptions such as programmes
generating major income from ecotourism (Blomley et al. 2010). This points to a common constraint
on facilitating primate survival in multifunctional
landscapes. Unless people are unusually tolerant
of primates living where they grow their crops
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and raise their children (e.g. for langurs and macaques in India, see Pirta (1982)), there is likely to
be significant conflict (Estrada et al. 2012; Hartter
et al. 2010; Hockings and Humle 2009; Webber
et al. 2007). Especially where natural primate habitat is shrinking and being fragmented into increasingly small patches, animals might be forced to feed
in agricultural or agroforestry areas. This is well
demonstrated for species such as orang-utans and
chimpanzees (Davis et al. 2013; Campbell-Smith
et al. 2010; Tweheyo et al. 2005) where, despite a
certain level of tolerance, people would much rather not have them in their neighbourhoods and often end up killing them. Other primate species are
habitually trapped, especially those that come to
the ground and feed directly on crops (e.g. species
of macaque, see Linkie et al. (2007)). Unless such
conflicts are resolved, or primates are considered
relatively harmless (like the Sulawesi tarsiers),
multipurpose landscapes may always act as population sinks, and therefore contribute relatively little to overall conservation.
It is not impossible to reduce human–wildlife
conflicts, but much depends on people’s attitude
towards wildlife. In many European countries, species that were very much in decline in the mid to late
twentieth century (e.g. wolves, wild boar, osprey)
are making a comeback (Bauer et al. 2009). Reasons
for this are complex but generally stem from increased societal acceptance or even appreciation for
wildlife in close proximity to places where people
live and recreate. Commercial or recreational hunting is also in decline, and large areas of farmland
are being abandoned (Navarro and Pereira 2012;
Bauer et al. 2009). The extent to which similar processes can or may take place in the primate areas
of Asia, Africa, and the Neotropics remains unclear.
Some 32 million primates have been estimated to
lose their habitat every year, mostly in the tropics
(Chapman and Peres 2001). These losses primarily
occur in areas with generally high levels of poverty
and the concomitant incentive to develop economically through further deforestation. Increased welfare is associated with greater societal support for
environmental conservation (Vincent et al. 2014).
The question is: how much more destruction of
primate habitat needs to happen before increased
welfare generates enough societal support to push
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for conserving primate habitats and reducing other
threats?
Large plantations of oil-palm, timber, soy, or
other crops or cattle ranges are a different feature
of primate survival in multifunctional landscapes.
Compared to small-scale agriculture by people,
which can often result in quite heterogeneous landscapes, industrial-scale plantations often introduce
large areas of monocultural crops into primate habitats. Depending on the type of crop, primates may
find some sustenance. For example, orang-utans
feed on the cambium of Acacia mangium and survive
in extensive plantations at low densities along with
other primates such as long-tailed and pig-tailed
macaques (Macaca spp.) (Meijaard et al. 2010a). As
pointed out earlier, orang-utans also use mature oilpalm areas or feed on young palm shoots (Ancrenaz et al. 2014a). Because of the damage caused to
commercial plantations, large numbers of primates
are presumably killed in these areas. Still, there is
increasing market pressure on major producers of
agricultural and silvicultural commodities to develop practices that minimize impacts of threatened species. The Round Tables for Soy and Palm
Oil and the many certification schemes for timber
(e.g. Forest Stewardship Council) have started to
pressure producers into developing less destructive production systems. Even those companies
with the best intentions to be wildlife-friendly will
most likely only do so if the benefits (e.g. avoiding
negative media or public opinion, avoiding loss of
market access) outweigh the costs (e.g. crop losses,
reduced areas developed through bigger conservation set asides, hunting control). Still, there is much
that can be achieved in these industrial plantations
that would increase the likelihood of primate survival in the context of large landscapes. For example, the presence of large natural areas within
the plantations, as is often required by law, potentially provides stepping stones and temporal refuges for primates. Similar landscape features, such
as forest corridors, or rope bridges and other systems that facilitate river and road crossing, could
help animals disperse through these plantations
and maintain geneflow between forest areas. Little
is known about the effectiveness of landscape features, such as forest corridors that connect various
small patches, in maintaining primate populations
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(Chazdon et al. 2009). Obviously much of the success of such interventions will depend on the ecological adaptability of particular primate species,
and the extent to which these landscape features
can fulfil their ecological needs. Even more importantly for getting primate conservation to work in
multifunctional landscapes is that the regulatory
and educational actions are put in place that ensure
that primates are not killed or hurt in plantations.
Ultimately, primates will only be able to survive
in multifunctional landscapes if the people, businesses, and governments that also use these landscapes welcome the presence of primates as their
neighbours.

13.6 Conclusion
Considering that most primates are forest species
and that the tropics and sub-tropics where they occur are undergoing net forest loss (FAO 2010), an
increasing number of primates are going to find
themselves in rapidly changing new landscapes
or even ‘novel ecosystems’ containing forest fragments, small and large areas of agriculture and
silviculture, roads, and a human society generally
not very welcoming to their fellow primates. Humans have quite different objectives for the use of
these landscapes than other primates. The key to
finding better solutions that reconcile the objectives
of human development and primate conservation
lies in a much better understanding of trade-offs
and synergies between different objectives. For example, research has shown that significant areas
of planted oil-palm actually cost more to maintain
than they generate in income because they were
developed in areas affected by frequent flooding,
where the palms produce almost no yields (Abram
et al. 2014). Leaving such flood-prone areas as riverine swamp forests would maintain important
primate habitat and deliver services such as flood
buffering to human societies, while saving the
oil-palm industry money. Such examples indicate
that win–win solutions in conservation do exist.
Important progress can thus be made in conservation research that helps identify optimal solutions
for land and resource uses that simultaneously
benefit human development and environmental
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conservation. Conservation practice has an urgent need for an improved understanding of these
trade-off solutions, but unfortunately not enough
attention is being paid by conservation scientists to
addressing this knowledge gap. In general, conservation students and scientists still prefer to study
the behaviour of an endangered primate or the
ecological functioning of a primate habitat rather
than battle with the complex conservation reality
of socio-ecological systems. This is changing, but
more people are needed that have the skills for
analysing the interactions between manmade and
natural ecosystems, and the skills for translating
their findings into language that the public and political decision-makers can understand, find compelling, and can turn into meaningful actions. With
this chapter I call out to students and scientists to
become more deeply engaged in the thinking and
practice of how we can help our endangered wildlife survive in a world in which they are increasing
rubbing shoulders with people.
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