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Introduction

This is a desktop review of work done on cocoa pectidn in relation to its use as a biodiversity
conservation mechanism. First the paper presegisrants by scientists on the need to look
beyond protected forest areas to the agricultaraddcape as potential areas for biodiversity
conservation, especially in the tropics.

It continues with allegations levelled against acaltivation as an agent of deforestation and then
explores the opportunities for using cocoa agrafyeas a system for biodiversity conservation in
landscapes outside protected areas. The reviewigutard lessons learnt from projects that looked
at cocoa cultivation as a sustainable tool for @ity conservation around the globe, and finally
this review ends by making recommendations fomthg forward.

Why agricultural landscapes?

Klein et al., (2002) assert that even though agasgstems dominate tropical landscapes, its
potential value for conserving biodiversity hasmemored (see Pimental et al., 1992; Perfecto et
al., 1996; Watt et al., 1997; Moguel and Toled®2;%Power and Flecker, 2000). This argument
has been made previously by a number of scientists.

Siebert (2002) contends that maintenance of bioddgliversity is likely to be determined by
agricultural and forestland uses outside formatbtgcted areas. According to Janzen (1998) and
Putz et al. (2000) even under the most optimistnarios, tropical protected areas are insufficient
to preserve biological diversity and ecosystemisesy Parrish et al. (1998) suggest that it is
about time that conservationists looked beyondaatet areas to the agricultural landscapes in
order to obtain alternative strategies to protémblgical diversity that are compatible with human
needs. According to Parrish and colleagues, bio&gliversity is eroding due to:

* The increasing pace at which forest environmerg$amg converted into agricultural lands;
» The isolation and scarcity of protected areas and,;
* The perpetual rise of the global population.

Human disturbance on forested ecosystems is passegious threat to local biodiversity (Dobson
et al., 1997). In most areas of the world tropaefiorestation has been attributed to timber
extraction and agricultural expansion (Brown andrBe, 1994; Kaimowitz and Angelsen, 1997: cf.
Benhin and Barbier 2004; Donald, 2004). The highatst of deforestation in Africa has been
reported to have occurred in West Africa with theshrapid forest clearance of between 1.3% and
1.5% occurring in countries like Ghana (WRI, 19BA0, 1997).

In Ghana, forestlands are categorised into reggratected) and off reserve (unprotected) (Prah,
1997). It is estimated that 50-70 % of the totebanf protected forestlands in parts of the Western
Regiort, where Ghana has its last remaining tropical figest zone, have been illegally
encroached (England, 1993) by human disturbankesdriculture expansion, mining, and timber
extraction (ITTO, 1993; Ministry of Science and Eomment, 2002). Furthermore, it is estimated
that the country has incurred an economic losgppfaimately US$54bn through the loss of
biodiversity due to deforestation and land degiadaf his amount is equivalent to 4% of the

! One of the last frontiers of remaining forest agvia Ghana (Amanor, 1994)
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national GDP, and is comparable to the countryrsuaheconomic growth (Tutet al., 1993:cf.
Ministry of Science and Environment, 2002; GPR2Q)20

According to Hawthorn and Abu Juam (1993), outhef total area of 16340 Krof protected forest
reserves in the tropical high forest zone, only®REY are in a stable condition; the rest is either
degraded or significantly depleted. This conditmes not pertain only to the reserve forests but
also in the off reserve forests which are ownedraadaged by individuals (Owubah et al., 2001).
Results of work conducted by Owubah et al., (2003hana on forest tenure systems and
sustainable forest management showed that farmksesceive forests as land banks for
increasing agricultural productivity to support sisbence living.

The Ministry of Agriculture (MOFA, 1991) indicatéisat out of the 13.6 million hectares,
representing 57% of the land area classified asetand, about one-third has been cultivated since
1990. The government projects that expansion a€agural land will proceed at a rate of 2.5%
annually for the production of tree and food crbks cocoa and maize (MOFA, 1991). However,
productivity of land and labour is low due to treewof extensive traditional farming methods such
as slash and burn and burning (Quansah et al.) 200@&h sometimes result in widespread forest
fire (Benhin and Barbier, 2004).

Given that agricultural activities diminish biodreéy by displacing or replacing natural
environments, the major challenge for conservasisrand agriculturists in biodiversity hotspots is
how to balance the economically driven agricult@sgbansion with strategies necessary for
conserving natural resources, and maintaining estesyintegrity and species viability (Pimentel et
al., 1992; Perfecto, 1997: cf. Parish et al., 1998)light of these issues, some scientists (see
Sanchez, 1995; Dobson, 1997; Huang, 1998b; Le&89,1Rice and Greenberg, 2000) have
embraced agroforestry as an integrated approadsiddiversity conservation on farm. Huang et
al., (2002) recommends the use of agroforestry gstavthers as a conservation tool to buffer
biodiversity loss.

Does cocoa agroforestry promote biodiversity conservation?

The West African sub region is host to the worltiain cocoa producing countries, including Coéte
d’lvoire, Ghana, Cameroon and Nigeria. These ceesare also undergoing major deforestation
processes through progressive conversion of fonestsocoa fields (Ruf and Zadi, 1998, Padi and
Owusu, 1998). In Ghana and Cote d’lvoire for instg 50% of total cocoa farm area in both
countries is under mild shade while an averaged®$ and 35% is managed under no shade in
Ghana and Cote d’lvoire respectively (Freud etl®96: cf. Padi and Owusu, 1998). Today,
majority of cocoa production is concentrated iraBbshed biodiversity hotspots (Myers et al.,
2000).

However, cocoa cultivation that maintains highepartions of shade trees in a diverse structure
(cocoa agroforestry) is progressively being viewsd sustainable land-use practice that
complements the conservation of biodiversity (AJdg&98; Duguma, 1998; Parrish et al., 1998;
Power and Flecker, 1998; Rice and Greenberg, A0&key, 2001; Schroth et al., 2004). One
reason is because cocoa agroforestry has beentoateeet ecological, biological and economic
objectives. In particular, cocoa agroforests aqaate forest-like habitats, which harbour tropical
biodiversity in rapidly degrading landscapes (Gleeg et al., 2000), while providing an economic
crop for small-holder farmers (Young, 1996; Peided996), and serving as faunal refuges
(Griffith, 2000). This is particularly true in fragented landscapes, where cocoa agroforests have
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been noted to provide habitat and resources fort plad animal species and maintained
connectivity between different land uses, partidulragmented forests.

Cocoa agroforests are also regarded as environhygoiaferable to other forms of agricultural
activities in tropical forest regions (see Powed &ftecker, 1998; Greenberg, 1998). Research
conducted in Latin America indicates that the cégaxf cocoa plantations to conserve birds, ants
and other wildlife is greater than in any othemhaopogenic land use systems (Rice and Greenberg,
2000; Jimenez and Beer, 1999). In areas like Southameroon and Eastern Brazil cocoa
agroforests are credited with conserving the bicklgliversity of the humid forest zone (Ruf and
Schroth, 2004) and the Atlantic forest (Rolim ardatello, 2004), compared to farming activities
that produce food crops like maize and cereal€<GHana, Conservation International has had
success in using cocoa agroforestry as a buffes aoound protected areas (the Kakum National
Park project irthe Central Region) to reduce forest encroachmatso in the Western Region of
Ghana SAMATEX Timber Company has been able to agad¢he diversity of forest trees in cocoa
farms by working with farmers to plant economicaldfuable timber species.

It is important to recognise, however, that evesutih research suggests that cocoa agroforests are
generally environmentally preferable to other foilwhagriculture, cocoa agroforests do not equate
with primary forests (Donald, 2004). According toligh and Chiarello (2004), cocoa agroforestry
not only supports relatively lower species richnasisalso impairs natural species succession and
gap dynamics compared to floristically and climallic similar sites of secondary or primary

Atlantic forest in Brazil. And as a result, trgeesies of late successions are becoming rare while
pioneer and early secondary species are becomm@eéat. They attribute this shift in

successional patterns to management practice, whiokve the clearing of undergrowth twice a
year that eliminates most regeneration, excepti@warees which escape cutting.

Acknowledging these limitations, however, doesat@nge the fact that cocoa agroforestry
provides real opportunities, compared to othercadjtiral systems, to conserve biodiversity by
providing niches for a variety of faunal and flosplecies (Noble and Dirzo, 1997; Rolim and
Chiarello, 2004). And beyond simple conservatiatoa agroforests may have positive
environmental effects in landscapes already impsked by human disturbances (Estrada et al.,
1997; Reitsma et al., 2001).

Global recognition of cocoa as a useful crop for biodiversity
conservation

In March 1998, the Smithsonian institute, with slipport of the Mars chocolate company,
organised a workshop in Panama bringing togethevacoesearchers, ecologists and
representatives of the chocolate industry from@antries to formulate a strategy to maintain and
develop sustainable cocoa farms. This was an irapbstep as it concerned specifically cocoa.

To review recent findings and methodologies indhea of perennial crops, IUFRO convened a
workshop at CATIE on “multi-strata agroforestry t®yms with perennial crops” in February 1999
(Jimenez and Beer, 1999). The idea was helpfulEIE has for more than two decades been
involved in research on coffee and cocoa agroforesstems, with the support of GTZ and
DANIDA (Beer 1987, 1991; Imbach et al., 1989; Betal., 1998).

Following the actions of GTZ and the Mars chocotaimpany to support the conservation of Tai
park in Céte d'lvoire, a “Sustainable Tree CropgPamme” (STCP) based in IITA, was launched
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in May 2000, with the support of USAID and the cbiate industries of Europe and America, to
promote cocoa agroforests in West and Central Aff8onwa et al., 2003). In this new
programme, the shaded cocoa agroforests of Sou@tameroon were seen as a sustainable model
that can be promoted elsewhere in the sub regi@remtocoa cultivation is contributing to forest
habitat destruction.

To slow down the destruction of forest resourcdscivplay a key ecological, sociological and
economic role in rural areas, domestication of NTWRBRgroforestry systems was realised to be
important in the 1990s. In February 1996, ICRAFtedshe first international meeting in Nairobi,
solely to draw attention to issues relating todbenestication and marketing of non-timber forest
products (NTFP) in agroforestry systems.

Lack of insight into cocoa cultivation and its potential as a conservation
mechanism

In spite of the purported potentials and abilibésocoa agroforestry and the various
recommendations from research and development egemarrish et al., (1998) states that there
has only been a few attempts to use cocoa agrtfpiEesa large-scale conservation instrument in
tropical countries.

Furthermore, Greenberg et al., (2000) claim thalate biological diversity in cocoa production has
been poorly studied, and argue that there is otilyited amount of work which upholds the notion
that cocoa farms with diverse shade canopies sugpsater biodiversity, especially of forest-
dependent organisms, as compared to other caslsygstgms in the low-land tropics (Rice and
Greenberg, 2000).

In addition no work has statistically compared biedsity across the whole spectrum from pristine
forests, to different levels of shade to no-shamt®ma systems. Hence, it is quantitatively diffidolt
assess the implication of cocoa production for edity and to identify the specific elements of
shade production that are important (Donald, 2004).

Trends in research and development on cocoa agroforests in West
Africa

Traditionally, small holder cocoa farmers estabtistir cocoa farms by removing the forest
understorey and thinning the forest canopy sodbaba seedlings can grow into productive trees
by utilising the ‘forest rent’ of the newly clearade& and the shade provided by the remaining
trees. In Ghana, cocoa farmers also actively nreidnd manage the regeneration of forest species
in their farms for their ecological, economic, aitaral value (Amanor, 1996).

As a result, plant species associated with cooedaagely the result of interactions between farmer
preference, research recommendations and exteseivices. Generally, farmers place more
importance on enhancing cocoa production but aswthe cocoa farm to meet their daily
household demands and needs, whereas researcbddrelsity in cocoa farms places only a very
limited importance on the productivity of the codoze.

2 Forest rent refers to soil fertility that has buib in the forest.
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The current body of work aimed at improving susdble cocoa cultivation through the use of
forest trees in West Africa by governmental andnmational research institutions, and local and
international NGOs is extensive and growing in gcdfhe majority of this work is conducted as
on-station research with only a few isolated cagem-farm research.

A study conducted in West and Central Africa omfars’ preference for trees to domesticate in
agroforestry systems such as cocoa based systeaaae that farmers’ focus is predominantly on
edible fruits. These includésvingia gabonensis, I. Wombolu, Dacryodes edulis, D. Klaineana,
Chrysophyllum albidum, Ricinodendron heudelotii Garcinia kola, G. afzelii (Franzel et al. 1996).

Asare (2005) found that extensive research has t@aucted on associated trees in cocoa
growing systems by individual researchers in Gh@dae d’lvoire, Cameroon, and Nigeria.

National and international research institutes@mdronmental NGOs are also engaged in long-
term research on the ecology and compatibilityhafde and neighbour trees in cocoa systems. The
majority of this work is conducted as on-statiosea@ch with isolated cases of on-farm research in
specific areas.

In an effort to add farmers views to the generalybof knowledge, Asare (2005) investigated

farmers’ perceptions of trees associated with coand found thatvhile farmers are concerned
about exploiting all the necessary componentsersifstem and their interactions to maximise
income and reduce risks, research has focusedlyreavparts of the system, which is in most
cases the improvement of the cocoa tree.

This has resulted in a situation where researabmetendations serve as a barrier to farmer
innovation instead of improving local knowledger ktstance in Ghana and Cote d’lvoire,
research recommendations have come out with alistngf trees species that are claimed to be
incompatible and for that matter should be elimedatom cocoa farms since they serve as
alternative hosts for pests and diseases. Most @onan the list ar€eiba pentandra, Triplochiton
scleroxylon, andCola nitida. In a conflict of interest, these species happdrmetamong the most
preferred species of farmers due to their econamittraditional values. Hence, it was not
uncommon to find stands of these species on caraasfeven though there is a campaign in those
two countries against them.

Similarly in Nigeria and Cameroon, a lot of worksizeen put into the domestication of indigenous
fruit trees due to available local and internatlanarkets but virtually nothing has been done on
forest timber species, which farmers also prefewdropagation methods in addition to natural
regeneration and seedlings have been developedroz of these indigenous species particularly
Dacryodes edulis, Irvingia gabonensis, Ricinodendron heudelotti, andGarcinia kola, giving them
shorter gestation period, reduced height and velgtsmaller canopy. These specifications place
these domesticated species in the same stratume asdoa tree in the system, hence, the concern
that competition between the various species wilinecreased rather than decreased.

The report continues that while research is foqusimtrees in cocoa growing systems, opinions
differ in the various countries on optimal levefsbade and those trees that are compatible or
incompatible with cocoa. For example, Ghana téadscus on finding an appropriate balance of
shade and on identifying compatible tree specibgraas Cote d’lvoire focuses on limiting shade
and identifying and disseminating information oeaps that are incompatible with cocoa. In
Ghana, species suchRauvolfia vomitoria, Milicia excelsa, Sterculia tragacantha, Alstonia

boonei, Milicia excelsa, Terminalia ivorensis, T. superba, Triplochiton scleroxylon, Ceiba

pentandra, Pycnanthus angolensis, Entandrophragma angolense, Funtumia elastica,

Forest and Landscape Denmark, march 2006



Ricinodendron heudelotti, Tetrapleura tetraptera, Citrus sinensis, Persea americana, Mangifera
indica andElaeis guinensis are common on cocoa farms (Osei-Bonsu et al., ;286@&e, 2005).

In Cote d’lvoire surveys conducted revealed thetexice of some 25 mostly wild forest species
used as shade trees in that country (Herzog, 199#cies identified inludeersea Americana,
Citrusreticula, Mangifera indica, Citrus sinensis, Cola nitida, Elaeis guinensis, Ricinodendron
heudelotii, Antiaris welwitschii, Ceiba pentandra andMilicia excelsa. Some farms contained
species such agema guinensis, Millicia excelsa, Ficus spp, Pycnanthus angolensis, Terminalia
sp. andAlstonia boonel (N’'goran, 1998).

In Cameroon and Nigeria cocoa agroforests currexthybit high levels of shade, thus focusing
research and development on efforts to reduce siradiercrease production while maintaining
important indigenous fruit trees. For instance,Al&8* project found a total of 80 and 45 vascular
species in unmaintained (>45 years) and maintg@d years) cocoa agroforests respectively in
the primary forest areas of Southern Cameroon (A8B0).

In the transitional area between the forest an&Gtneannah of Cameroon, Gokowski and Dury
(1998) mentioned the existence of fruit tree spesiech aslangiferaindica, Persea americana,
Dacyrodes edulis, Citrusreticula, Citrus sinensis, Elaeis guinensis, Cola nitida, andirvingia
gabonensis. In a survey conducted in 37 cocoa plantatiorS8anthern Cameroon, Zapfack et al.,
(2002) reveal the existence of 116 plant species.

In Nigeria, tree species such@dla nitida, Persea Americana, Mangifera indica, Citrus sisnensis,
Elaeis guinensis, Millicia excelsa, Irvingia gabonensis, Terminalia superba, Garcinia kola,
Triplochiton scleroxylon, Dacryodes edulis, Khaya ivorensis, Cola acuminata are generally
associated with cocoa (Fanaye et al., 2003; A28@5).

Another trend in research and development acrb$sualcountries is the current effort to maintain
or increase cocoa production, particularly in Casnarand Nigeria where production has been
relatively low. In C6te d’lvoire and Ghana maimiaig or increasing production has meant the
rehabilitation of ageing cocoa farms and the rangobf land in response to the absence of new
primary forest areas as a result of extensive defation. This strategy involves using exotic
leguminous species to reduce fallow lengths thraaghfertility improvement and creating
appropriate vegetation cover as initial shade émoa seedlings.

Cameroon and Nigeria have not experienced sucmsxteloss of their humid forests from cocoa
production. Consequently, their efforts to increpiduction depend upon an increase in the area
under cocoa cultivation, and rehabilitation of megkd cocoa orchards.

A third trend particularly developed in Cameroomnl &igeria but also evident in Ghana and Coéte
d’lvoire is to diversify cocoa systems using frinées. In Nigeria and Cameroon the attention is on
indigenous fruit trees that have a strong demamifional and regional markets. In Nigeria for
instance, work conducted by the Cocoa Researciutesbf Nigeria (CRIN) places more emphasis
on the planting arrangement, distance and densitissme indigenous fruit trees. In Cameroon the
attention is on how to domesticate the indigenouis trees and integrate them in the cocoa
agroforests. The World Agroforestry Centre (ICRAIRY the Institut de Recherche Agronomique
pour le Developpement (IRAD) are spearheading tmeastication process.

3 Alternative for Slash and Burn
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A fourth crosscutting trend is the research andcetigpment work being undertaken by The
Sustainable Tree Crop Programme (STCP), which egaiculture programme, hosted by the
International Institute of Tropical Agriculture TIA). Its goal is to improve the economic and social
well being of smallholders and the environmentatanability of tree crop systems in West Africa.
The objective of STCP is to compare, test, anciasdi different approaches and intervention to
develop socially responsible, profitable and envinentally sustainable cocoa productions systems
in a child labour-free environment. In order to iaek this the STCP has constituted a
comprehensive and integrated regional programn@hemna, Cote d’'lvoire, Guinea, Cameroon, and
Nigeria where community-focused pilot projects haeen launched.

The pilot projects are serviced by three regiomajgets, which include (1) Child Labour issues) (Il
Trade and Information Systems and; (lll) Technol®gjivery, Research and Impact. To
accomplish these the pilot projects in the variomsntries use the Farmer Field School (FFS)
concept to introduce cocoa farmers to integratetl gned disease management and general farm
management practices.

The FFS approach is a concept based on principledudt learning. FFS is best suited for

extending knowledge-based technologies and pracfidee approach does not advocate technology
transfer but instead reinforces farmers’ obserwagkills, decision-making capacity and

knowledge. A first step in establishing FFS is camity needs assessment to identify
communities’ needs and production constraints. Ai@uum, consisting of discovery learning
exercises or simple experiments, is then develbpsdd on research and extension
recommendations. FFS also encourages farmer exgaation.

Cocoa agroforestry projects and lessons learnt

As mentioned earlier, conservation groups areraafior the use of cocoa agroforestry as a
mechanism for biodiversity conservation. In 198fe Nature Conservancy and the Americas Bird
Conservation Programme embarked on an initiatiahgbught to enhance environmental
conservation of a biological corridor stretchingass the Talamanca Region in Costa Rica using
shade cocoa (Parrish et al., 1998).

The aim was to provide critical lessons for usingaa agroforestry as a conservation mechanism
to underline the importance of integrating sciewit® economic incentives to render conservation
applicable to both local communities and proteeteshs at the same time. The following are some
lessons and recommendations that emanated fropradjext:

Abandoned cocoa farnrrom the perspective of biodiversity conservatibis more profitable for
farmers to employ more intensive management pescta their cocoa farms for greater
productivity rather than reclaiming abandoned cdaoas, which may be on their way to forest
regeneration in heavily degraded landscapes. Baosity conservation therefore provides a
window of opportunity for farmers who engage ingtiges that promote the protection of
abandoned old cocoa farms that are located netegbed forest frontiers and corridors to be
rewarded by conservationists;

Faunal population stabilityn order to prevent cocoa habitats from beingupaion sinks for
tropical biodiversity, it is advisable to determite long-term sustainability of faunal populations
with different cocoa management intensities.
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Plantation size effectt is essential to compare the biological val@isimilarly managed
plantations that differ in size, since smaller pdaions may reach a threshold of forest biodiversit
capacity due to their being influenced by surrongdand uses.

Promoting biodiversity compatible chocolate produBromote the patronage of certified
biodiversity-friendly cocoa through educational gemgns in order to maximise the business
demand for such products.

Organic versus conventional cocoa productissess and compare the level of biodiversity
between organic and inorganic cocoa farms of sirtaladscapes, and the vegetative make-up
existing in both fields in order to determine tlegative and positive impacts of the various systems
on the level of biodiversity. This will help evateahe extent to which organic and biodiversity
criteria may be integrated.

Combining biodiversity and socio-economic wolkkost biodiversity work lacks the inclusion of
experts in the local community leading to conseovatecommendations that are neither applicable
nor adoptable. Hence, it is necessary to integ@te-economic and biological criteria to facilgat
sustainability within conservation efforts.

Exploration of innovative economic incentives te@mrage biodiversity-compatible cocddnere
should be compensation for ecosystem servicespoatisets, and integration of buffer zone cocoa
into park management plans and financial supparteechanisms to encourage environmentally
sustainable cocoa production.

Conservation International also highlighted thdéolwing recommendations after its “Conservation
Cocoa Agroforestry Project” around the Kakum NatidPark area in the Central Region of Ghana:

Farm diversificationfor income diversification by farmers, cocoa famawho incorporate variety
of food crops and other non-cocoa trees with yatotgpa seedlings improve farm productivity.
This reduces the risk of having a single crop mekent of crop failure.

Micro-climate improvementhe retention of original forest tree relics @wnand mature cocoa
farms provides a diverse nature in the canopy streavhich provide habitat for the conservation
of some plant and animal species. These tree#tédeiecological functions like nutrient, air and
water cycles.

Survival of forest ecosystemfgrestlands in cocoa growing areas can be swstahrough sound
cocoa farming practices that promote species diyeasd involve cocoa farm rehabilitation.

Incentive for sustainable cocoa productiprovide an incentive package to rewarding farmére
embark on sustainable farming practices that prerfastn intensification rather than expansion
into new forest areas.

Reduced risk on farmers healthiodiversity conservation provides increased ooty for using
integrated crop protection management that elireinatitine spraying regimes and hence reduce
cost and risk of agro-chemical poisoning.

Scientists working on biodiversity conservation @@eme up with various recommendations as to
how cocoa cultivation can improve biodiversity g&in the agrarian landscape. Greenberg (1998)
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suggests that a significant amount of researckgésssary to properly develop an integrated
conservation plan for cocoa producing areas. Héeoais the following:

Ability of cocoa to conserve flora and faumasearch should compare cocoa farms with other
agricultural habitats using different cocoa managetmegimes in an effort to emphasise the ability
of different types of cocoa agroforests to harkfowest-dependent flora and fauna.

The long-term stabilityorganisms in traditional cocoa production shalgb be assessed. With
particular importance for developing an integraagdo-ecosystem is the evaluation of the selection
of shade trees and the mode of management necéssaptimising farm productivity and

biological diversity.

Use of shade trees by other organisrasearch should conduct a detailed regional sssad of

use of shade trees in cocoa systems by forestigrgamf various taxa. There should also be an
investigation into how low intensity systems redtloe outbreak of diseases and pests and improve
pollination levels.

Farmer incentivesThere should be socio-economic studies thatheilb develop full range
incentives for farmers who engage in a biodivergigndly cocoa production.

Research needs

Somarriba and Beer (1998) report that there is\deal for new on-farm research on the ecological,
financial, and the agroforestry aspects of cocaetbagroforestry prototypes in remote and buffer

zone areas. This should be done according to @seantrolled, on-farm experiments focusing on

the study of shade-fertility-yield interaction inama-based agroforestry systems.

Rice and Greenberg (2000) assert that the ecologgeaces provided by the cocoa agroforestry
approach plays out over a long period of time. leacdecision must be considered in light of
short-term profits for farmers. They suggest thaté should be additional market and institutional
incentives for farmers who embark on shade manegeoia production.

Rolim and Chiarello (2004) also indicate that ia thterest of long-term conservation of
biodiversity, management practices like the eraainaof non-native species and the promotion of
permanent saplings of native species should beueaged to ultimately replace mature or over-
mature canopy trees in the cocoa agroforest. Al$andscape mosaic that contains cocoa
agroforests is probably more viable for conservatibbiological diversity than a homogeneous
landscape composed solely of cocoa agroforestrg(EM86; Myers, 1986: cf. Rolim Chiarello,
2004).

Way forward

While it is clear that cocoa agroforestry systemsnot replace primary forests, it is also evident
that under certain conditions they can play vale@aological roles in human dominated
landscapes and agro-ecosystems. Today, howeeameahns of producing cocoa in countries like
Ghana have increasingly moved towards a managesyst&m of lower conservation value than
the multi-strata cocoa agroforests that harbour@iderse population of forest species and
producing over farmers’ lifetime. The reasonsdoch changes have much to do with national
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policies, the development of new cocoa technolgdiliestuations in market prices, the persistence
of pests and diseases and changes in Ghana'’s éo@ststem; thus no one person or group is to
blame.

Any effort to re-orient cocoa production to meehservation objectives will necessarily demand a
change in how cocoa farmers and their familiesthisanatural and agricultural resources. Most
governments and organisations are committed taldeethat they can change how people use
resources (Firey, 1999), but in truth many projéailsbecause they are unable to understand the
human aspects of the system (Scott, 1998). Thexafdarmers’ behaviour or management
decisions have to be changed then there is thetng@esent options that ageologically possible,
socially adoptable andeconomically gainful (Firey, 1999).

Ecologically possible requires an understanding of the environmentatiitmms and requirements
for establishing and maintaining a cocoa agrofareatparticular area. Interactions between flora
and fauna, interactions between non-cocoa and doees, soil conditions and nutrient
requirements, and regeneration mechanisms (whitegibe of natural origin or derived from a
nursery) all require consideration.

Socially adoptable highlights the fact that a specific cocoa agraftmesystem geared towards a

full scale biodiversity conservation process mishfo the local farming norms, which vary
between populations groups and may be influencesthmyicity, education level and/or economic
status. Therefore, it is often more effective tovide a series of options or models which cater to
diverse social contexts. The most appropriate saate typically based upon local farming
techniques and systems, as compared to modelsogedebutside the sphere of farmers’ social and
ecological realities. The use of local models atwoeases the chance that they will be adopted and
used over time. Nonetheless, the introductiomgfreew idea takes time to be disseminated and
adopted, and typically only 20% of farmers adopew idea at the beginning; the rest only jump on
board when the idea or new system has been fuattagted to local conditions and confirmed
(Rogers 2003).

Obtaining an understanding of the opportunities @straints associated with the different cocoa
management regimes is also essential. Participatethods, which give the average farmer a real
voice in the process, not just a symbolic seatlatge table full of dignitaries, officials and exgs,
are well proven in this regard. Because farmezgslae stewards of their cocoa farms it is essential
that the proposed changes make sense to themit amtd their livelihood strategies and goals.

Economically gainful recognises that cocoa farmers in Ghana are engagecommercial activity

to make money. Whether the income is derived fcoooa, timber trees, or agricultural products is
less important than the timing, reliability and ambof money gained. In this regard, cocoa
agroforestry for conservation must also meet fashferancial expectations. Yet, what is
economically gainful for a wealthy farmer, who can afford to pay fgouts up-front or wait for
returns from forest products many years down tlaé raight not be plausible for a capital-poor
farmer. Thereforegainfulness should be assessed according to multiple standards

Finally, landscape scale conservation initiativesttake into account those policies and
institutional mandates that overlap within the saemgin. In fact, according to Ashley et al.,
(2006) the policy terrain of conservation landscalp&s a major effect on agroforestry’s potential to
contribute to conservation. The major challenge isarmonising the multiple (and often
contradictory) mandates, rules, practices and nektie wide range of actors living and working
within the landscape. Therefore, it is importantgconcile conservation goals with the existing
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policies, extension messages, and on-the-grourddigea of cocoa production, agricultural
development, and rural development.

Conclusion

As stated already, human disturbance on foresteslystems is posing a serious threat to local
biodiversity in tropical landscapes. In Ghana,gaigicant proportion of both protected and
unprotected forest areas has been degraded bylagrat expansion, mining and timber extraction.
Given that forest ecosystem disturbances diminigtiversity by displacing or replacing natural
habitats there is the need to balance the econtiyniteven agricultural expansion with strategies
relevant for conserving natural resources, and ta@img ecosystem integrity and species viability.

Achieving these feats call for the development obmprehensive intervention thatelogically
possible, socially adoptable andeconomically gainful. The project proposal by Conservation
International Ghana orCbnserving Globally Sgnificant biodiversity in Cocoa Production

Landscape in West Africa” is an intervention that seeks to provide stratexgtions that will

mitigate diminishing biodiversity in the agrariamtiscape. The proposal acknowledges that there
is a scientific foundation that enhancing shadembadarming together with landscape management
interventions for biodiversity conservation canrgase the socio-economic benefits of the farming
population and the ecological benefits of the |laags.

The project proposal therefore emphasises bestiggadn cocoa agroforestry that build on
Ghana’s traditional shade cocoa systems, bothigtieg farms and through the rehabilitation of
degraded forest areas. It also stresses on mairganosystem services such as erosion control,
carbon sequestration, watershed protection, sepeidial and rainfall, all of which have a
significant effect on the region’s cocoa production
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