


CIFOR’s Mission is to- cﬁntribute to thé susltai'ned- well-being of
people in developlng countries, particularly in the tropics, through

I collabnratwe strategic and applied research and related activities in

-~ forest systems and forestry; and by promoting the transfer of -
appropriate new technologies and the adoption of new methods'of -
~ social orgamsatlon, for national development. '

CIFOR’s Objectives

» To improve the scientific basis for ensunng the balanced
. management of forests and forest lands. A3
» To devclop policies and: technologies for: sustainable use and
management of forest goods and services.
5 To strengthen national capacities for research to support the
development of policies and technologies for the optimal use of
forests and forest Ia,nds 4.

'What is CIFOR?

- CIFOR was estabhshed under the CGIAR sysrcm in response to
global concerns about the social, énvironmental and economic -
consequences of loss and degradation of forests. It will.o opcrate
- through a series of highly decentralised partnerships with key
‘institutions and/or individuals [hroughout the developing and
- industrialised worlds. The nature and duration of these )
~ partnerships will be determined by the specific research problems . -
being addressed. This research agenda is under constant review and
~ is‘subject to change as the partners rccognlsc new opportumues and -
‘problems. - '
- CIFOR has collaborative links.with other cG IAR Centers, - -
particularly ICRAF, IFPRI.and IPGRI, in development and -
implementation of research. CIFOR and ICRAF are the principal
organisations.active in implementing the forestry-agroforestry
- agenda developed by Technical Advisory Committee for the

~ CGIAR. CIFOR concentrates its research on the conservation,

-rchabllitatmn and sustainable utilisation of forests, while ICRAF
.fom.tscs on improved’ agroforestry systems on deforested and
“ degraded farmland. -CIFOR's philosophy emphasises the role of
- research carried out Lhrough partnershlps with NARS to seek
~ policies and technoioglcs to ensure that the full value of fofests
decrues to poor people in the I.TOPICS i

.~
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in Bogor during 1995 and invested heavily in developing

-tropics. It was our first year of operation with a full complement of

- science driven. The CSD meeting in April in New York established

DIRECTOR GENERAL'S REPORT

s

CIFOR consolidated structures and procedures at our headquarters
collaborative relationships with research partners throughout the

scientists present in Bogor. Staff and the Board of Trustees continiued
to work throughout the year on developing our longet—term straregy
and at year’s end the formal strategic plan was nearing complenon
The question of how to operationalise our “Center without Walls” : :
philosophy was the subject of parncu]ar!y intense debate. Tt became Jeffrey A. Sayer,
clear that this required a flexible approach to collaboration witha Director General
wide diversity of partners. Memoranda of Understanding were signed '
with a2 number of such partners in the course of the year and efficient

and mutually satisfactory research relationships are now emerging.

In the early weeks of 1995 we completed the réports from the
Government of Indonesia/CIFOR initiative to develop a vision of

research needed to address UNCED/CSD concerns relating to forests.

This Vision of Forestry Research for the Twenty-first Century which was
produced at what has come to be known as the “Bali Dialogue”, is a
major element of CIFOR’s strategy and has also become an important
reference document for the CSD. Its major conclusions were

'presentcd at the FAO Committee on Forestry ministerial session in

Rome in March. Participants in this meeting and many subsequent

inter-governmental gatherings during the year were receptive to the

idea’that the international debate on forests needs to be much more :
: Sc:enuﬁc research, forest

assessment and development

an Inter—goverumemal Pariel oanorests (IPF) and research was given oficiiias and indicapors or

high priority in its work plan kil forest
management.
At the first mettmg of the IPF in Scptember, CIFOR was granted 8 IPFM E Pomt3

observer status. The Panel agreed to focus its future work around
eleven study areas, in most of which CIFOR is undertaking research.
An inter-agency task force composed of FAO, UNEP, ITTO and
UNDP, together with a number of governments, is preparing issue
paperé on each subject and CIFOR scientists are contributing to this
work. Our involvement in this process has greatly benefited our
thinking on our own strategic priorities. We are now in a position

. whete our research agenda matches closely the scientific concerns of.

the international forestry communiry.

. An'Internally Commissioned Extérnal Review in September helped

focus and advance our strategic thinking. Four prominent scientists

and a management consultant spent two weeks interacting intensively

with CIFOR staff and reviewing our procedures and operations. A
major issue addressed by the extérnal team was how to minimise the’
impediments to inter-disciplinarity which seem to have characterised

- much forestry research in the past. The external review report,

together with expert advice sought from other research centresand, -
management specialists, led us to modify CIFOR’s internal
management structure at year's end. A Deputy Director General for
Research was appointed and he, together with a Chief Scientist, was
given the task of ensuring coherence and quality in the entire research
programme. The external review also made valuable comments on
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various aspects of | project management which have been incorporated
into CIFOR'’s procedures. All CIFOR research activities were
consolidared into eight research projects, the leaders of which will
report to the Deputy Director General Rcscarch “

_Considerable progress was made in developing CIFOR'’s facilities in -
Indonesia. The Phase I building programme neared completion and
we hope to occupy the bu:ldlng before the CGIAR Mid-Term
Meeting which will take place in Indonesia in May 1996. Work on
construction of Phase IT of the headquarters facility began towards the
end of the year. Progress was also made on developing plans for
CIFOR's research forest in Indonesia. The Minister of Forestry,
Djamaludin Suryohadﬂcusumo and his senior staff Jomed CIFOR’s

- management team in East Kalimantan in June to examine on the
ground the possibility of establishing this research forest, adjacent to
the Kayan Mentarang National Park. As a result of this visit and
subsequent studies, a 300,000 hectare research area has now been
allocated to CIFOR by ministerial decree. This and progress on the
buildings are illustrative of the excellent relations that CIFOR has -
contmued 1o enjoy wnth the Indonesian authonnes :

There were a numbcr of opportumtles during the year for CIFOR to
develop its profile internationally. The five-yearly congress of the
International Union of Forest Research. Organizations took place in
- Tampeye, Finland, in August. CIFOR was well represented by staff
‘4nd b sponsored participants from our collaborating organisations in
h opics. Several CIFOR scientists are how involved in [IUFRO
_ kin,grtus and two have been appointed to the International
oardl’ CIFOR’s Board of Trustees also took the decision to invite the’
ofident gf IUFRO to attend future CIFOR Board meetings as an-

érengé of the Parties to the Convention on Blologlca.[
23" k place i Jakarta in November and this also provided an
B0 tu - ﬁ:r C FOR to contribute to the convention’s work. - We
ed@workshep immediately preceding the Conference of the
aaies to d vel op a paper on research needs for conserving forest .
diversugl” This paper was presented at a satellite meeting durmg
¢ Comfference in the-presence of CGIAR chairman, Ismail

Seraglldin.

: T 0

OR continues to enjoy excellent relations with FAO under the -
new leadership of its Forestry Department. There was useful :
collaboration on reduced impact logging; criteria and indicators for
 sustainable forest management, the development of non-timber forest

products, the conservation of forest genetic resources and forest policy
in Africa and Central America.



" CIFOR’s programmes in Africa developed satisfactorily during the
year. Studies of incentives and technologies for sustainable
ma.nagcme'nt in the high forests of West Africa and of research
* capacity in eastern and southern Africa were completed. A CIFOR
office was established in Libreville; Gabon, to develop our activities in
Francophone west and central Africa. A full-time CIFOR scientist is
now attached to the IITA/ICRAF research site at Mbalmayo in
Cameroon. A review of research issues in the Miombo woodlands:
region of south-eas: Africa is nearing completion.

There was expans:on of activities in Central America and relations
with CATIE and TICA were further developed. Our work with
CATIE will focus on secondary forest management and tropical forest
silviculture and at IICA on forest policy in Central America. Progress
in South America has been slower but late in the year extra-sectoral
policy work began in Bolivia along with work on biodiversity at the
forest margin in association with ICRAF's Alernatives to Slash and
Burn sites in the Western-Amazon:

We enjoyed particiﬂarly good collaboration with the Forestry

Research Institute in Ma]ayﬂa and the Chinese Academy of Forestry.

In addition, CIFOR scientists were active in India, Thailand and
Vietnam, while research was initiated in various parts of Indonesia i in
collaboration with a number of organisations. The I[CRAF/ASB site” - -
in Jambi, Sumatra, and CIFOR'’s own research area at Kayan
Menrarang in East Kalimantan were particular foci of activity.
Collaborators came from the Agency for Forest Research and
Development of the Ministry of Forestry, the Universities of

Indonesia (Jakarta), Gadjah Mada (Yogjakarta), Mulawarman
(Samarinda), the SEAMEO BIOTROP Centre in. Bogor, World Widc
Fund for Nature and a number of local NGOs.

At year's eid CIFOR staff in Bogor consisted of 25 internationally
- recruited scientists and 50 local staff and plans were well advanced for
the move to the new headquarters early in 1996.

Jeffrey A. Sayer
Director General

' Forest survey in Central
Kalimantan (Christiah
_C‘ossa!rer)




A section of the Bahau River and
view of village (Lini Wollenberg)
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KAYAN MENTARANG RESEARCH
FOREST ' %

“In Bulungan district, East Kalimantan, lies one of the largest

remaining expanses of tropical forest outside of the Amazon. A quick
glimpse of this forest reveals clear rushing rivers, sacred hornbills and
mountain peaks crowned by cloud forests.. The forest is a soutce of
livelihood to local Kenyah and Lun Daye farmers, Punan hunters and
gatherers, and indirectly to the Chinese traders and other coastal
groups that periodically ply the rivers and search the forests for the
valuable incense wood (Aquilaria spp), birds' nests or bezoar stones.

" The forest is also a source of revenue to the timber concessions that

build roads and log the lower-elevation sites. Isolated and yet not, the
villagers living in this forest may own a satellite dish for their TV, but
also require five days by difficult boat travel to reach the nearest
hospital. ' ;

Although distinct in its expanse, the forest in Buluﬁgan shares many
of the same challenges facing forests and forest-dependent people
anywhere in the world: resource availabilicy, simultaneous pressures

" for conservation and economic development, and increasing

competition for forest use among different interests. CIFOR is
addressing these global challenges through its research programmes

- world-wide but, until recently, has not had the opportunity to begin -

long-term investigation of the dynamics and complexity of such issues
in any one place. i

The Government of Indonesia made such long-term research possible
by creating the 300,000-hectare Kayan Mentarang Research Forest in
Bulungan and granting CIFOR permission and support to conduct
lorig-term research there. The creation of the research forest — the
first ever in Indonesia — and the agreement with CIFOR grew cut ofa -

- provision in the host-country agreement granting access to a long-

term research site. CIFOR began the search for an appropriate site in

* 1994 and, in October 1995, submitted a recommendation to the
* Indonesian Department of Forestry for an area in Bulungan located

between the Kayan and Mentarang rivers. The Minister of Forestry
approved the designation in December 1995.

A major factor in selec:ing the Kayan Mentarang site was the presence

of diverse groups of forest-dependent people and diverse demands for
use of forest resources. The Forest currently includes land used for -
local settlements, industrial timber concessions, shifting cultivation
and collection of forest products. The Forest is also adjacent to the
Kayan Mentarang Nature Reserve, where the World Wide Fund for
Nature — Indonesia Programme, in parm'ersh ip with the Indonesian
Directorate of Forest Protection and Conservation (PHPA), is-
preparing a management plan to enable the Reserve to become a
national park, where local people would be allowed to reside.



Importantly, the creation of the Kayan Mentarang Research Forest
does not change existing land-use zone designations or rLghts to land
and forest products. The agreement gives CIFOR permission to -
conduct research in the area in partnership with local government,
forest users and other researchers. One example of a pan:ncrsth ;
CIFOR hopes to develop is to join WWF and PHPA in facilitating
the creation of a “model forest”, which would be an umbrella
arrangement covering both the Kayan Mcntarang Rescarch Forest and
Nature Reserve. Together the two areas constitute an expanse of more
than 1.7 million hectares. Under the. model forest arrangement, a
steering group representing diverse government, community, research,

- educarional and private commercial interests-would help guide the
.devclopment of management practices and programmics for
improving local peoples’ well-being. The steering committee would
also guide research and provide an outlet for nmplcmcnung rcscarch
ﬁndmgs

As the Rcscarch Forest was established at the end of 1995, CIFOR is
spending the first several months of 1996 planning a research
programme for the area.” Activities will begin with the cstabllshmcm

of local partnerships and institutional arrangements, including furcher. -

exploration of the model forest concept. Later in the year, research
~ will be initiared with a focus on three of CIFOR’s current activities:
local livelihoods and community-based forest management; low-
impact harvesting; and biodiversity assessment, e
1 : Lini Wollenberg

~Hut mod:ﬁea‘ for rice. drymg, :
‘Malinau, East Kalimantan;
-near CIFOR Research Forest

. (Andy: Gillison)

'CIFOR Research Area Map

Kab. Bulungan, Province of East Kalimantan

Republic of Indonesia
Area 303000 Ha. -
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. CIFOR'’s PARTNERSHIPS

CIFOR has publicised widely its intention of working through
partnership arrangements with developing-country scientists. This
has led to a large number of scientists writing to CIFOR to express
interest in working with us. This positive response has been very
welcome and encouraging to CIFOR, but it has also put us in the
difficult position of having to decline quite a large number of offers.

The situation is that CIFOR works to 2 research agenda which is
developed and approved by our Board of Trustees and is then
reviewed and approved by the Technical Advisory Committee of the
CGIAR. It is this Approved Research Agenda (ARA) which forms the
basis of CIFOR's funding arrangements with donors. CIFOR is only
authorised to conduct research on subjects which form part of the
ARA. It is central to CIFOR's mandate that we implement our ARA
in such a way as to maximise our capacity building impacton '
developing-country forest research institutions. But CIFOR's Board -
and donors also require that we achieve the ARA in the most cost-
effective manner possible. : '

This means that we have to work with those partners in developing

countries who are willing and able to help us carry out the ARA most

cfficiently and effectively — potential collaborators whe meet our dual
“objectives of capacity building and achieving specific research '

products or outcomes. In making our choices we have to look ata -

number of factors. Partners who are located where the problems

being addressed are most pertinent have an advantage. The potential
_ of the partners to disseminate the work in important geographical

areas is an added bonus. But the fundamental criterion has to be the . _
ability of the partner to contribute to obtaining the best possible ; CIFOR partners from Birdlife
_research results at minimum cost. _ et . _International involved in

biodiversity baseline study,
Jambi (Andy Gillison)




Some potcnual parr.ncrs mcwtably are cxcluded by thcse processes.

- CIFOR can still try to involve them in our work in some way. For
instance we can provide documents or facilitate participation in
training courses. There are also occasions when potential partners can

- solicit outside ftmd.lng to enable them to collaborate with CIFOR.

Several aid agencies are prepared to fund this sort of ooilaboranon

.dm:ctly t0 dcvclopmg—coumry scientists or msutuuons : '

Onc t[ung that CIFOR cannot do is prov:dc support for research
projects which fall outside our ARA. This has led to some _
dlsappomtmcnt in the past as numerous dcvdopmg-country scientists
have written to CIFOR secking support for their projects. In some

~ cases the projects were of high merit, but bcmusc :hcy were not part
of our ARA the answer had to be “no” :

Al morc detailed cxpla.nauun of how CIFOR works wuh its parl:ncrs is
. in our strategic plan. This also gives an outline of the ARA for the
current five-year period. Copies of the plan will be available for
distribution in May 1996 and can be obrained by writing to CIFOR

- headquarters in Bogor.
- e : [WA. Sayer
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Suspension br:'dge. of natural
fibres, south-east Guinea
(Michael Ibach)

NATURAL FOREST EcoLoGY
AND MANAGEMENT

~ Research on natural forest ecology and management has_

included four broad areas of inquiry in 1995 forest ecosystem
management; management of forests for the sustainable
production of multiple goods and services; testing criteria and
indicators for sustainable forest management; and tropical
SlJVlculturC : d

In addltlon to scientists in Bogor, CIFOR has one post-
doctoral researcher located at CATIE in Turrialba, Costa Rica;
and three half-time senior research associates, one in Brazil and
two in the United States, working in this area. In addition to
the activities described below, scientists contributed to
numerous collaborative initiatives and publications. A
comprehensive research proposal was submitted to the Inter-
American Development Bank for significant funding to
support collaborative research on the management of
Scconda,ry forests imn ],—.hc Amcrlca_rl I.'roplcs ‘W‘ll:h pal’[lculdl’

- emphasis on forest margms

~ Forest Ecosystem Managemcnt

* At the landscape level, forests are an 1mportant component in

many ‘tropical dcvclopmg countries, co-existing with-other land
uses such.as tree plantations, shifting agriculture, setled
agriculture and urban areas.  An emerging theory of forest
management holds that forests and the people who influence
themshould be regarded as a single, integrated ecosystem. To

- apply this theory, wﬁich CIFOR refers to as “forest ecosystem

managemerit”. (FEM), it is necessary to recognise and
understand the functional linkages between forests and other
land uses (especially agriculture). These linkages emphasise the .
importance of human activities generally in determining

"+ whether forests can be sustained at all and, if so, the
- characteristics that sustainable forests will exhibit. This means

that policies and technologies for landscapc -level forest :
management must be firmly groundcd in ecology, forestry and
the social sciences.

CIFOR's efforts in this area are to devélop the base data needed -
for landscape-level forest management decisions and then to
use these data in comparative case studies, replicated among
CIFOR’s eco-regional foci, to develop assessment tools and
comprehensive planning and management models which can

be used ro formulate and evaluate policies to promote effective
landscape-level decisions. The magnitude of the problem:
demands both the identification of appropriate modelling

~ parameters and the acquisition of darta from representative
. tropical forest eco-regions. Initial benchmark sites are being -

developed in Indonesia, the western Amazon and the Congo
basin. FEM research actively involves other CGIAR Centers -
such as ICRAF, CIAT and IITA, as well as numerous NARS
and NGOS



- Three benchmark sites have been established in Jambi
Province, in Sumatra, Indonesia; in the western Amazon
(covering eastern Peru, northern Bolivia and western Brazil);
and in the Congo basin, focusing initially on Cameroon. Most
emphams during the year was on Jambi, with a less significant
but still i important effort in the western Amazon and a lower
level of attention on the Congo basin benchmark site. At each
 of these sites extensive collaboration with national, :
~interndtional and local groups has been mmated led by Dr

Andy Gillison.

A spatial-data cataloguing system has been esmbilshed for the -

" - benchmark sites and a spatial-referencing protocol developed

for integration of FEM spatial data with those provided by
~ WCMC and UNEP GRID. Spatial datasets from various local
and international agencies on Indonesian soils and climare, road
systems and stream networks have been collected along with
maps of forest concession boundaries, land-use patterns and
1:50,000 scale topography for target study sites within Jambi
Province. Survey design and framework for data collection and
analysis for a rapid ecological assessment of the Kerinci Seblat
buffer zones were developed for implementation in early 1996
‘with funding from the World Bank and in collaboration with-
WWF-Indonesia. Training workshops were held in Jambi for
WWE and National Park staff on vegetation survey methods,
and a training session on PATN {a software package for -
exploratory data analysm) was held in Bogor wu:h parttclpants
from partner NGOs. ;

C!FOH partners from LIPI

involved in biodiversity
baseline study, Jambi {Andy
Gillison)

g e

ol




.12

Management of Forests for the Sustainable Production of .
Multiple Goods and Services

At the level of the individual forest management unit, it must
be recognised that forests are much more than factories for
producing wood. Multiple-resource planning and management
models are needed which reflect the complex interactions
among commodity and non-commodity forest resources, and
which can be used to evaluate multiple criteria in order to
explore equitable and participatory ways of managing forests.
The objective of such evaluations is to determine optimal
combinations of products and services that will provide for
both industrial use and local needs while maintaining
‘environmental quallty and ensuring that the forest itself, and
its essential character, can be retained. CIFOR is undertaking
comparative case studies on technologies for reducing
environmental and social impacts associated with harvesting
operations. We are also developing base data and multiple-
resource management models to permit comprehensive
analyses of trade-offs inherent in forest management decision
rnakmg Work in this project durlng 1995 focused on reduced-
impact logging as a vehicle for improving prospects for

- sustainable forest management.

Much of this research was in a collaborative project in Sabah,’
Malaysia, on reduced-impact logging as a strategy for increased
carbon sequestration. The collaboration involves Innoprise
Corporation, a timber concessionaire in Sabah; the New
England Power Company of Massachusetts, USA; the Forest.
Research Institute of Malaysia; the Sabah Forestry Department;
and Dr Dennis Dykstra and Prof Jack Putz from CIFOR. The
principal aims of the research are (a) to measure increased
carbon sequestration associated with improved post-logging
New logging road, u pa‘and Jambi vegetation viability; and (b) to develop guidelines on loggmg
{Andy Gillison) _ ~ -~ methods which will reduce impacts on soils and vegetation
- without s:gmﬁmndy increasing logging and, management ¢
The first phase of the study, involvin 450-hec
parcels, was compl'czdd in mid-1995 and a seco
will further investigate reduced-i meact logmg it
sluddmg systems and altérnatives on a 1 ,000-h
: began in October 1995. Important results from
o . thus far indicate that damage to resldua] timber |
v about 50.per cent when logging carcfull
impact guidelines. Collaborative rescarch
#logging is expected 1o cxrcnd ) Indo
"“'ﬁ : Aﬁ'ica in 1996. -

e A zollaborative effort between CIFOR
rl995AW1th the pubhcatmn of Tbe mﬁ




A project on Sustainable Forest Managemem in West and Central
Africa, initiated in 1994 with UNEP funding, was completed in
1995 with a series of symposia in Ghana.and Nigeria under the
leadership of the Forest Research Institute of Ghana. For the
Francophone countries, a more ambitious, longer-term study
was initiated in the last quarter of 1995 with funding from the
Government of France. For the latter study a project office has
been established in Libreville, Gabon, staffed by Dr Robert
Nasi, seconded to CIFOR from CIRAD-Forét,

Testing Critcrialand Indicators for Asscs#iﬁg the
Sustainability of Forest Management

Over the past several years a world-wide debate has developed
ovér proposals to “certify” that forests from which commercial
products have been harvested, especially those products
entering international crade, are bcihg managcd on a
sustainable basis. Much of the debate has focused on criteria
and indicators which might be used to assess sustainability at
the national level, but increasingly it is recognised thatif
certification is to be feasible, criteria and indicators must be

developed which can be applied by forest managers at the level

of the individual forest management unit. CIFOR'’s principal
contribution to this debate at present is on the development of
criteria and indicators for application at the forest-management
unit level. The initial cmphasls of the research is to conduct
field tests urilising criteria and indicators from published
catalogues which have been proposed or are actually being used
by certification agencies. (See page 15 for a more detailed
report by Dr Ravindra Prabhu ) :

After its first full year the project has developed an iterative,

process-orierited approach to assessing and developing criteria

and indicators based on the inputs of twenty experts who were
“involved in the field evaluations.

An analysis of the independently derived sets of criteria and
indicators is now under way with the objective of identifying
both common and site-specific elements. Preliminary analysis
shows that the criteria and indicators used in the field tests,
although generally relevant for the assessment of sustainability,
vary slgmhcantly as to their objectivity. The cost-effectiveness
of criteria and indicators needs to be improved. It is not the
intention of the project to identify a “universally” applicable set
of criteria and indicators. Rather, the recommendations
developed by the project team will ultimately serve as tools for
those wishing to develop or improve their own criteria and
indicators. The project’s main focus therefore is on the
development of an unbiased and objective system to assess the
sustainability of forest management.

Magueri man, Tapajos river,
Para, Brazil (Carol Colfer)




Shl:fring cultivation near Kribi,
Cameroon (Carol Colfer) |

Substantial areas remain under—devclopcd These include
criteria and indicators i the fields of biodiversity,
environmental services, landscape-level interactions and social

~ sustainability (see pages 18). There is a need to address the

problem of reaching decisions in a transparent, acceptable -
manner when confronted with incomplete information and
conﬂlmng interests, as will frequently be the case when
assessing the sustainability of forest management units.
Another important element which is to be addressed by Dr

‘Carol Pierce Colfer and Dr Lini Wollenbcrg in 1996, is the

development of criteria and indicators in ﬁoresns ‘managed by

2 loca] commumtles

i Troplca.l Sll\rlcultm'e .

Silviculure is potentlally a critical element for sustamable
forest management in the tropics, although it has seldom been
applied conslstenﬂy over a long period, usually because of
financjal constraints. On the other hand, quite a lot is known
about the éffects on forests of silvicultural treatments, but these
results have not been satisfactorily brought rogether for large
regions. In addition, silvicultural research has tended to focus
on logged-over forests, ignoring the potentially important

‘economic contribution of secondary forests which have re- .
-grown on land previously cleared for pastures and crops. The - .

main aim of CIFOR’s research on tropical silviculture is to
contribute to improved resource management by integrating
productmn from secondary and logged-over forests into the -
overall context of land use, especially for resource-poor people
on the forest margins. The research, led by Dr César Sabogal,’

includes socio-economic, bwloglca.l silviculcural and

- managerial aspects, and concentrates initially on sjtes in rhe

Amazon basm and Centra.l Amenca

- Activities in this project involved four main areas:

* (a) Preparation of a CIFOR monograph synthesising

silvicultural research and practice for natural forest
; ma.nagcment in the American tropics. This involved
considerable effort to develop collaboration within Latin
. America. More than fifty potential contributors were
contacted, and about twenty were eventualiy selected to
provlde chapters for the monograph.

(b) Initiation of a CIFOR/CATIE electronic blbhography on
both pubhshed and “grey” literature on natural forest
management in the American tropics from many
documerntation centres throughout L-mn Amenca, plus
several pnvate collections.

(c) Résearch on silvicultural techmqucs © lmprovc economic

- returns to farmers from secondary forests. This research
_was undertaken by Dr Manuel Guariguata, the post-
doctoml' fellow located at CATIE. It focuses on abandoned
pastures and crop fields that have re-grown into secondary
forest and represent potentially valuable assets to farmers if
their economic value can be increased through inexpensive
silvicultural interventions.

(d) Organisation of a forestry NARS consultation for Latin -
America which will be sponsored by CIFOR and held
during the first quarter of 1996 in Manaus, Brazil.
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 Testing Criteria and Indicators for
‘Sustainable Forest Management

World-wide interest in sustainability indicators has grown -
dramatically over recent years as concern with' the state of the
world’s forests has deepened. The Inter-governmental Panél on

~ Forests (IPF) has listed criteria and indicators for sustamablc

forest management as an area for priority action. The Forest
Stewardship Council (FSC) has taken the responsibility for
accrediting certifiers. Many national initiatives are currently
under way to. address lmproved forest management. Global

comparisons of criteria and tndjcators will improve the process

of identifying adequate and approprlate measures. © .

CIFOR perceived a particular need to distinguish clearly
between generic and site-specific criteria and indicators,
determine their relevance, scientific basis, feasibility and cost-
effectiveness, and identify relevant research needs. Improved.
forest management can be achieved either directly th:ough
technical or finaricial assistance to forest management units or
indirectly through improvement of the policy framework for °
forest management. Incentives could be provided to trade in
forest products from sustamabfe sources.

The first phase of CIFOR’s project on Tésring Criteria and
Indicators for the Sustajnable Mzmagemmr of Forests. attempted
to field test selected sets of existing criteria and indicators in a
v-anety of locations. Inter-disciplinary teams of foresters, social
scientists and ecologists selected and evaluated criteria and.
indicators developed by SmartWood (Rainforest Alliance,
USA), ITW. (Germany), Woodmark (Responsible Forestry

Standards, Soil Association, UK), DDB (Netherlands) and LET
(Indonesia) at sites in Germany, Indonesia,. Cbte d’Ivoire and

Brazil. The last two were not included in the first test in
Germany, but a parallel test in Austria provided additional
results from a temperate-zone site. Testing involved national
collaborators and each field exercise cancluded with a

workshop involving representatives from government, industry, .

academia and NGOs to discuss the criteria and indicators
selected.

Objectives of this phase of the project were to:
¢+ develop a methodology to evaluate and generate criteria
" and indicators;

*. generatea minimum number of, mst-effectwe and reltable
criteria and indicators for each test site, based on iterative
and comparative field evaluations of selected sets; and

* initiate work on a system to evaluate the sustainability of
forest management as a whole, based on thc rccommended
criteria and indicators. :

A conceprual framework was developed to organise principles,
criteria and indicaters into a hierarchical structure, particularly
social attributes. The underlying concepts in the sets of criteria
and indicators examined were found to be uncléar and
confusing: During field work, team members combined

.+ inductive and deductive approaches as they applied thelr

Top: Log extraction in
Sarawak (John Turnbull)

Bottom: Log yardingin
Inhutani | concession area,
East Kalimantan (Andy

' Gillison)



socml cntcrla and indicators.

* . While there was considerable commonahty in sclccuon of

* fundamental concepts, team members often assigned the same
concept to different hierarchical levels. This occurred with the
forestry and social criteria and indicators that were considered
least-defined. This suggests the need for flexible
conceprualisation of hlcmchlcs in assessing sustainable forcsr
management.



: Mora'ae_xcels&;‘.ree;' lwokrama
rain forest, Guyana (Andy
“Gillison)




Social Sustainability in the _Forést

Social criteria and indicators have been often criticised by
forest certifiers as being the least well-developed, the most

© difficult to assess in the field, and the most ambiguous to
interpret of all the proposed criteria and mdlcators of
Sustamabie forest management

lt is difficult to establish absolute standards for desirable social
conditions such as “human well-being”. Comparable
conditions can be interpreted differently, with different
lmplications for forest management;, across both social context
and time. The variation among social systéems and their
constant change further compllcate the development of globaf
methods for measuring social criteria and indicators. CIFOR’s
social science team has developed a set of special activities in
this field as part of the project Zesting Criteria and Indicators for
- Sustainable Management of Forests. We developed an initial
definition of sustainability that contained three distinct social
elements to be considered.

- Woman callecting wood in
Appoisso, Céte d'Ivoire
(Caral Colfer) .

The Social Aspects of Forest Sustainability

 The well-being zyf people hvmg in and near forest areas enoompasscs several dimensions:
¢ Security and suf"ﬁcscncy of access to resources — both now and in the future; . _
+  Economic opportunity — activities should maintain or enhance livelihood oppormnmcs,

. * Decision-making opportumty right to mmnmgﬁilly partlapatc in decisions aﬁ'ectmg thc:r

lives; 2

*  Justice — fair resolution of CQi'lﬂlCt a.nd dlstnbuuon of bencﬁts rights, responsibilities and ,
. incentives;.
*  Heritage and identity — tespea for peoplr:s culmrai values, bchfmour, land use and matcﬂal

. goods, both at present and for future enculturarion of the young; and
.. Sa.ﬁ:ty and health — bor:h physu:.l and mcnthl

The actions of people can cﬁa :ire quality of ﬁmx manigement. Ostmru (1994) refers to the capacity
of a group to co-operate effectively as “social capital”. By assessing. this social capital, or potential for
co-operation, and the incentives for use of the forest, it is possible to predict the likelihood of good
. forest management. Building on Ostrom's ideas and those of others on common property resource
- management, we identified at l&st elght socml condmons neccssary for effecuve resource
- management by a group: j .
Clear boundaries; -
Capacity to protect the forest resource; s
Eftective decls:on-makmg and conflict resoluuon mechamsms, ey 11
~ Capacity to monitor the quality of the forest resource; - :
Organisational efficiency to promote effective and frequent commumcauons, _' '
Incentives and benefits for good forest management;-
 Inputs — people have the labour, echnology, a{nfonnauon, oapnai and other mputs necessary for
" sustainable management; end d
¢ Shared value of conservation ormmmtmmtmmnumng the ﬁ:brest S e

e o o o 4 o @

Imer-gmemﬂonal du-mbmon of 6mgﬁtr focuses on the persistence or unpwvcment of socu:l eqmty -
over time. Indicarors for assessing inter-generational bénefits include the stability of people’s well-
being; the maintenance of social capital; equitable inheritance systems; uenu.nal sucunty* and values

of, and oppdrtunmns avm[a.bic o, thc)rounger generaﬂon. B



Road in Bebou, Céte d‘!vofre
" (Carol Colfer)

The CIFOR social science team took this definition into -
consideration in addressing three key objectives: development -
of a conceptual framework for the analysis of the social
dimensions of forest sustainability; development of methods
and field proccduros for testing the social science criteria; and
the field testing of specific criteria and indicators, Our
intention was to test the conceptual framework against our
findings in the field and to revise our concepts accordlngl)'

I’ro;oct Work

Field tests and workshops on socmj science criteria were
conducted in Indonesia, Cote d'Ivoire and Brazilin
conjunction with the tests of the larger project. In East
Kalimantan (Borneo), PM. Laksone, an Indonesian
anthropologist, joined the team. In Cote d'Ivoire, social ; b
scientists Heleen van Haaften (Dutch) and Ahui Anvo R
(}volrean) participated in the tests. Jan Kressin, a German
‘ SOC]OIOg:ISt, joined the Brazil team. The field tests drew
attention to criteria such as the maintenance of cultural
: integrity, human physu:a] and mental health, and the
significance of a “conservation ethic”. From a methodological
standpoint, there was much discussion during all tests about
the definition of stakeholders and on which Stakeholders 1o,

focus attention.

)Y P g —_ .

' Punan man, East Kahmanran 2 o
e Two workmg papers were prepared to promotc discussion on © (Andy Grﬂrson) '
. : these issues. Colfer with Prabhu and Wollenberg (1995)
- prowde a synthesis of social criteria and indicators examined in -
the project and a discussion of related issues. Colfer (1995)
... proposes a simple method for scoring stakeholders along six
24 dimensions: proximity to the forest, pre-existing rights, forest
# dependency; indigenous knowledge, forest/culture link and
= power deficit, in order to determine their relative importance -
B in the forest management process
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' management; the

S Learned
By 1denuﬁ'1ng key questions and points of debare, we hopc o
o

thinking about the social dimensions of sustainability

and accelerate the development of methods for assessment.
,Issu&s concernmg the soaal criteria and indicators mdudcd

" 1. Whether social concerns I::clong in sustainability

~ assessments at all. Some felt it would be clearer o' cncatc.a =
separate category of social sustainability.

2. If the standards for social conditions are specific to a

 particular cultural and locational context can social
standards can be set at all? Should criteria be designed to
_measure processes, such as capacities to adapt to new
conditions, or absolute thresholds, such as well-being?

" 3. . Should criteria measured at the forest management level

include factors beyond the control of the forest managers, .~
e.g., national land tenure policies or population settlement
programmes? Should we develop assessment systems that -

~ distinguish between the responsibilities of the forest -
manager and larger entities? Where does accountab:lzty
and control for such influences ultimately lie?

4 “How: far should the boundaries of assessmeént extend? I

social impacts are rarely confined to the limits of the forest
* management boundary and it is thought necessary to assess
these impacts in a larger area defined as a social
- 'management unit, how should this larger, more pcrmcablc
- social boundary be defined and how can we best assess thc
“social spillover” effects?

T8} -_ How can good-quality mfofmauon about. snc:al coudluons :

- be acquired quickly? Where assessors are working under
. schedules and in many sites, it may not be possible to
develop the rapport and understanding riecessary to
acquire qualu:y mformatlon

-One of the most mtercsung, and in some ways surprmng,

lessons we learned was the reasonable degree of agreement —
among social scientists of varying nationalitics, disciplines,
orientations and personalities, both on and off our teams —-
about which social principles, criteria and indicators were
considered to be most important. Less surprising, was the -

- difficulty of finding indicators of social sustainability that are L
. s:mplc, cost-cffecuvc, transparcnr and rephcablc

Next Steps

- Over the next two years {1996 97) CIFOR wﬂl initiate
research to empirically test ‘many of the links postulated in our -

conceprual framework. Does participatory . deasnon—mahng
among stakeholders contribute significantly to sustainable
forest management? Is mter-gcncrauonal security of access to

- resources critical? Other important issues we would like to

address include further refinement of the six dimensions
pruposecl for 1denugmg “who counts” in sustainable forest

of forests; and further dcvelopmcnt of our worktng eonccpt
ofhumanweilbung e ;

of economic incentives on people’s use - -



.. Wealso plan to e‘xtend the tests to forests managed by local
" communities. A.Sldc from the interest in certification, ‘many of
- these forests are still considered policy experiments,'and policy
. makers are anxious to know more about their social and ] _
environmental outcomes: Since few assessment techniqueshave .~ ot Cu55 '
- been developed explicitly for this type of forest, CIFOR plans = . K Eed o e SN A s
- to identify, generate and test criteria for assessing the = ey s s ' .
" sustainable management of forests by local commumms, agmn
using an inter-disciplinary appfoax:h SRS,

s Through the community forestfield rests, workshops and ety ; 3 {
participation of our in-country collaborators, we hope to - : iy
i oonstrucnw:ly advance the debates on sustainability so national
institutions and certifying organisations can better pursue their
own initiatives related to sustalnablllty :

Lini Woﬂmbagand Carol Pierce Ca#ér o

Colfer, C] P. 1995

. Who Coums Mo’:t in Smtamabie Fare
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Upland rice farming near
 CIFOR Research Forest, East
_Ka!imaman.fAndy Gillison)
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PoLicYy AND SOCIAL SCIENCES

CIFOR’s collaborative p.rogramme in policy and social
sciences focused on research needs to identify better policy

“options for the alleviation of rural poverty of forcst—depe_ndcm

people, together with the im proved conservation and
management of forests. Three main research areas are
emerging: extra-sectoral policies; community-based

_managemem and non-timber foresr products (NTFPs).

It is widely recognised that certain macro-economic policies, -
national demographic and social trends, and the policies and
actions of other sectors can overwhelm decisions and acrions
taken within the conventionally defined forestry sector,
especially in tropical developing countries. During 1995,
methodologies and protocols for a series of comparative case
studies i in Bolivia, Cameroon and Indonesia were finalised with
government and NGO partners in each country. Dr David
Kmmow:rz and Dr William Sunderlin are leading this research
on “extra-sectoral influences”, ably supported by Dr
Ousseynou Ndoye in Cameroon and Dr Godwin Kowero in
eastern and southern Africa.

Another priority theme is the quest for new institutional
arrangements for the management of forests at the local level,
by those whose livelihoods are directly at stake.

Dr Lini Wollenberg has been lcadmg this field of research at
CIFOR, and representing CIFOR in the Inter-Center

- consortium on Property Rights and Collective Action. She has

undertaken detailed field work herself in Kayan Mentarang
Nature Reserve in East Kalimantan, Indonesia, examining the
opportunities for income generation among forest villagers. She
is also testing the conditions under which such incomes are
compatible with conservation aims especially the inter-
rclationships among households’ changing livelthood strategies,

competition for forest use, and institutional arrangements for

© securing praperty rights, rcsolvmg conflict and distributing

benefits associated with forest use. She also expects to provide
simple methodologies for rapid assessment of income needs and
opportunities companb]e with conservation aims. Louise Buck
has also been an active member of an international group
investigating devolution and local organisations for resource
management, specifically in the context of local management of
protected forest areas. Her work on the institutional and socio-
economic aspects of peoplc and protected area management, is

- - currently concentrated on “Integrated Conservation and

Development Projects”, particularly in Madagascar. Her
collaborators there include CARE and the University of
Antananariva. ;

. The research on production and marketing of Non-Timber

Forest Products (NTFPs) is led by Dr Manuel Ruiz Pérez, with
field work under way in China, Brazil, Sri Lanka, Indonesia
and Cameroon in collaboration with local research partners. A
major two-year study on sustainable use and management for
NTEFPs, with partners in Germany, Zimbabwe and Bolivia, is
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being co-ordinated by Dr Wil de Jong. Dr Ndoye has
undertaken a comprehensive analysis of the markets and
marketing of NTFPs in and around Cameroon. This has
highlighted the importance of forests and contribution of .

"NTFPs 1o local hvehhoods, in the context of the local

institutions for managing forests (see page 34).

Although CIFOR staff, associates and partners approach thcse
three themes from their specific areas of interest and
competence, the inter-connections are becoming increasingly
apparent to all concerned. It seems that whichever entry point
we take, whether starting from an interest in:

the small-holders’ forest products (e.g., NTFPs) phys;cally,
the forest resource from which the products come;

the markets in which they are traded;

the people who collect and trade them;

the impacts of these activities on biodiversity;

the incomes that people derive from protecting, using or
destroying forests;

* & & @ & =

* the effects of local institutions, tenure and mariccrs on how -

these people do what they do in or to the Foresms, and how
these change over time; or even
*  the effects of national policies on those local processes
which influence people’s use and/or management of the
forests (such as for NTFPs); '
we find a very similar set of related, inter-connected issues and
questions, and ‘very similar research' methods are required.

A striking examiple of this is CIFOR’s research focused on

- Miombo woodlands, led by Dr Godwin Kowero in Bogor and
* Prof Bruce Campbell of the Institute of Environmental

Science in Harare. With collaborators throughout the region,
Prof Campbell has almost completed a comprehensive, inter-

. disciplinary synthesis of knowledge about Miombo woodlands:

their ecology and management, the production and marketing
of NTFPs from the Miombo;_the impacts (both positive and
negative) of such use or management on the woodlands; the

~ institutional arrangements for local community management

of the woodlands; and the impact of national economic
policies (such as Structural Adjustment programmes) on
sustainable management and use of Miombo woodlands. This
research is eonducted in copjunction with the University of
Zimbabwe and the Forest Research Centre of Zimbabwe, and

.an informal Research Workmg Group ﬁom all the SADC

countries (see page 24).

Just as poltcy reforms have influenced household behaviour in

bamboo production and marketmg in China (see page 25), the
unpacr of past policy reforms and the need to develop new
socio-economic and institutional structures to facilitate
rehabilitation of degraded lands, is the subject of ongoing
collaboration with the Chinese Academy of Forestry and
IDRC. There are close parallels (but also some interesting
contrasts) with other CIFOR research on the conditions under

- which small-scale tree farming on previously degraded lands

has developed in Vietnam and India.

“Village market near Ubud,
Bali (Andy Gillison)
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Sp';'cés, Apboisso market,
Céte d’Ivoire (Carol Colfer) ,

Debarking of baobab trees . .
*. . for bark cloth, Zimbabwe
{Manuel Ruiz Pérez)

~ The extent to wiuch livelihood strategxes of rural mmmumnes depend on Mlombo goods and-
 services, and the strong differentiation of uses within communiries, in space and time, has now been-

- region range from nutrient-poor soils to the presence of the tse-tse fly. Numerous policies. (both

- analysed rigorously for the first time. Options for management, including s silvicultural treatrment, fire
- ‘management and grazing regimes and new institutional arrangements, both local and state, for the -

" TﬁeMwmbo in :ram:mm dcvclops a conceprual framework of how all the dwerse socml economic,

strategies, pollczu and institutions.

-"-'

A toplc 1dent1ﬁed as l’ugh priority by the. Inter-governmcn[al
Panel on Forests (IPF) is “techniques and methods for the
comprehcnswe economic valuation of forests”. This is pre-
 requisite to discussions of possible compensations to tropical
countries for their incremental costs in setting aside forests for
 biodiversity conservation or carbon sequestration. The
Convention on Biological Diversity also calls for equitable
sharirig of the benefits and costs of conservation, which
requires robust objective valuation techniques. Throughout
1995, CIFOR staff and partners in Thailand and the
Philippines collaborated with researchers from the World Bank §
Environment Department on forest valuation. Other forest
valuation research was condutcted with [UCN in Sri Lanka and 2 -
ACIAR in Vanuatu, and with FAO’s Andre Meyer Fellow who 8%
-is specialising on this question.

The Mlombo in transmon- woodlands and welfa.r: in Afnca

Miombo woodlands are the most extensive vegetation type in Afnca south of the cquatar These dry
wopical woodlands cover some 2.5 million hectares and are home to over 40 million people. Miombo
pmdu(:ts are also very ml‘porl:ant to thcllvchhoods and basic needs of an additional 15 m:llmn urban -

mmpmhensrvuly dommenl:cd for the first time. The ecological constraints to human activity in the

deliberately and unintentionally) have influenced Miombo woodlands and their uses and, of course,
their users and residents, from pre-colonial times to the present. The curtent importance of Miombo e
products.in markets, both locally and globally, and how these are evolving; are also now being -

managemént of the wtod]ands have cmerged from this review, but now have to be more fully -
investigated. How can local commumues be empowered to manage and benefit from the woodlands?

political and ecological processes interact to shape how. the household livelihoods and woodland
ecosystems are changing. This model is then used to identify key issues for research, which will
reduce gaps in current understanding and facilitate the formulauon oFaltcmattve management

A book with i il dmuy Bl Canq)éell will b 4mtldde fmm cmox o ;.“5. 1996 &



A Ml‘xed E_.conomy Bamboo Shoots
¥ Ahead* -

} - Introduction

Q\ ‘ " In 1978, just two years after the death ofChalrman Mao,

¥ China initiated ambitious economic reforms spearheaded by

three mutually reinforcing steps: decentralisation of production

7 and investment decisions shifted the focus of control from

* central planmng authorities to provincial governments and

¢+ local enterprises; markets were increasingly used as the
resource-allocating mechanism, through a “Socialist Market

! System”; and an “Opcn Door” policy permiitted, and even

» encouraged, the import of foreign capltal and technology and

" the establishment of foreign enterprises,

These reforms had major impacts on forests, parucularly in thc
+ bamboo sector which is economically and socially important. It
_employs over 700,000 people and generated exports worth US

- $271.8 million in 1993 (Zhong et «l 1995). A recent -
CAF/CIFOR/INBAR study examined the i :mpacrs of these
+.national policy changes on the bamboo sector in Anji County,
R Zhepa.ng Province, where bamboo has a long tradition and is
- important in the local economy: The purpose was to investigate
. the potenual contribution of bamboo cultivation; harvcstmg
_f and processing to rural development, given an appropnate
pohcy and economic environment.

| Because of the strong compentlon with othcr land uses,
3 changes in the area of bamboo cultivation have not been as

= dramatic as harvest figures alone may suggest. Intensification
£ and diversification of management have been the major factors
'_ in the growth of the bamboo sector. :
- "*; i S d : : Ay 5 -

73 ‘ré. + Bamboo production in Anji County

: "“"  China’s pohcy reforms grew out of various “policy - .-

e ‘&j experiments”. One of these was the successful experience of
" Anhui Province, where 2 “household responmblllry system”
%‘;g . pohcy allowed households to enter into contracts with
"-f&‘ production units (normally village-level teams), taking full
9 financial responsibility for their production of agricultural and
s A related products. This shift of responsibility levels had an
Y immediate effect on primary production and fostered

%5 wxdespread introduction of the new system.-

2 (\5' The new household responsibility system was almost mstanrly

4 <" adopted in Anji’s bamboo production sector. By 1984, one year

. after implementation, it had been introduced in all villages and
90.9 per cent of the moso bamboo (Phylfosml{ys pubescens, that

2 accounts for 78 per cent of the county’s bamboo) area'was -

% under private management (Table 1). The collective farms were

_dmmatcd while the minor State-farm contribution remained

Land Use in Anji County

- Zhejiang Province, China

Land Use

e

Land-use map-showing
importance of bamboo, Anji
County, China (map generated
by Atie Puntodewo and Ana
Cuenca Fernandez)
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Tablc 1. Moso bamboo management systems in Anjl County

Source: Yearbook of Anji Forest Bureau.

Bamboo forest in Anji County,
China (Christian Cossalter)

Smefa:m Collective (village) - Individual 1 " Toral -

: Y'm' area(ha) | % | area(ha) % | area(ha) | % arca (ha)
1975 617 4 421830 | -986 | o | .0 - 42,8000

- 1982 617 . 1.4 42,993.0 986 A caa0]To | 4361000 -
1984 | 617 14 | 33769 .| 77 | 39773 90.9 "43,766.9

1989 617 . 1.4 0| 3377y | 77 ] 40,025 9.9 | = 44,019.1

- 1994 | 630 1.4 3,377.9 76 | 40512 91.0 . | - 44,519.9

Collective opcrauon and its more egalitarian characteristics
have not been totally abandoned in this shift to private

- management. Most farmers pay the commune a fee or-rent -

equivalent of the current market value of the average iumber
of culms produced at the time of the initial agreement. The

. total income from renting the commune’s land is then

distributed back to farmers (after deducring gcneral services.
and government taxr,s) based on work and family size, as in
former commune practices. The farmer can keep any culm .
production.beyond the amount established in the contract,
plus all the bamboo shoor, branch and leaf production, thus
providing the incentive for improved management. After ten
years the land rent is increased by 10 per cent allowmg the !
communé to capitalise part of the i lmprovcmcnl: in productivity-
and profimbility. = - :

The reforms have been accompanied by improved bamboo
harvests since 1975 (Figure 1). Most of this increase can be
attributed to intensified management as measured by stand
density and output per hectare (Figure 2), as increase in area
‘under production has been moderate. Culm production per
hectare has increased by 79.3 per cent since 1975. The most
important inputs have been fertilisers, pesticides and labour.
~This has resulted in a better standing culm ratio, and cutting
cytles have been reduced from eight to six years. Many farmers
have moved to a mixed culm-shoot production regime because
of the high pmﬁmblhty of producing bamboo shoots, which

* has also been noted in other arcas of China (Zhong 1994). -
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' .Fig.ure_ 2. Moso bamboo production and stand c.lensity. 1975 to 1994,

Soutces: Field work and Arllji Forest Burca'u Sraristics

The reform of the mafkr:ti.ng system

Until 1980 all bamboo produced was sold at a fixed price

- through the State-run Supply and Marketing Cooperative. The

_new policy allowed the sale of above-quota production directly
by villages, creating a market for surplus productionand
encouraging increased productivity by the villages, who were
also authorised to establish their own enterprises for semi-

.. processed products.

27



(K
s
— 28 -.,
|
4
\ L)
7 i
LN
¥ 1A
f il
Ll
: NE

ol ‘" {Christian Cossalter)

' Processing bamboo in Chrna *

~With market pressure on prices, the governmenr was forced to

eliminate the quota system in 1985, moving bamboo
production to a fully open market situation. The Supply and

- Marketing Cooperative negotiated prices with individual

farmers. Consequently, 1986 brought the highest rate of

increase in the private market, 71.5 per cent above the previous

year. Private marketing channels overtook the State for the first
time since 1949. Gradually, intermediaries appeared in the
County, specialising in and facilitating trade relations. About
200 traders, most from Anji County, controlled 91 7. per cent
of the total moso bamboo sales in 1994. The remainder was
produced by State or village farms that sell directly to their own
cntcrpriscs. : '

In 1978, 95.7 per cent ofAnja County’s moso bamboo
producnon was cxponcd in unprocessed form to other
counties or provinces in.China; only 4.3 per cent was sold in
Anji. By 1994 the local market absorbed 42.6 per cent of
production-for processing by factories recently established in
Anji. Purchase of bamboo from other counties ‘or provinces
started in 1990 in response to increasing demand, and was
13.2 per cent of total trade in 1994. :

Increased production and opening of trade and free markets
have not been sufficient to deal with growing scarcity caused
by increased demand from the newly established enterprises.

_Consequently, prices have increased much faster than the

general retail or exchange rate indices. A,_mosoculm that sold
for 0.95.yuan in 1980 would fetch 2.64 yuan in 1994 (in
constant 1980 yuan). Bamboo culm production has emerged as
a stable, core activity for households: reliable and reasonably
profitable. The shoot-production activity is much more
dynamic: recent, more profitable and, as a biennial crop,

“capable of expanding or contracting more quickly in response

to changing market demands.

- Bamboo prodessingl

Until 1978, there were 19 factories for all bamboo products in
Anjl County, employing 460 workers and generating a gross
output of 940,000 yuan ($670,000). Most bamboo was

- processed outside the county. The first marketing reform in

1980 permitted new village and township enterprises, as well as
some private enterpnses (mostly family-based), despite the
quotas and restrictive marketing channels. By 1985, when the

quotas were abandoned and the market opened, there were 154

enterprises, with 3,370 workers and a gross output of 12.31
million yuan ($4.16 million). Since 1990 the industry has
grown exponentially, in step with the rapid expansion of the
Chinese economy. In 1994, 505 private factories with a gross
output of 412.32 million yuan ($49.68 million), employed

10,292 workers, of whom about 80 per cent were women.
. However, the number of farmers growing bamboo increased by
just 1 per cent from 1985 to-1994.



Two factors have converged to encourage growth. The change
in the production and marketing system, coupled with-more .
flexible facilities for rural industries (Martin-1993), have
allowed a channelling of domestic savings. This was the driving
force from 1980 to 1988 when the “Open Door” policy and
-incentives attracted foreign enterprises which sustained the
-expansion. Since 1988, 19 joint ventures have located in the

county, with a peak in 1992 when 8 new factories opened. Total

investment was 36.31 million yuan and the 3,274 workérs
represent about one-third of the rotal labour force in the
processing sector. Taiwan and Japan have been the main
investors. : .

Bamboo exports in Anji

With the approval for foreign industries to establish in the
County and the reform of foreign trade in 1988, the Anji
Foreign Trade Company was authorised to negotiate direct = -
exports and to keep part of the foreign currency, thus
eliminating the provincial channels. Exports soared o 131.5 -
per cent above those of the previous year. '

In 1989/1990, the expansion of the sector was interrupted,
especially in the bamboo shoot industry. Deterioration of
foreign relations and boycotts on Chinese goods after the
Tiananmen Square events particularly affected export goods like
bamboo shoots to Japan. The bamboo shoot industry in -
Thailand; from plantations of Dendrocalamus asper, had just
reached full production (Thammincha 1995). This sudden
reduction of exports led to a general decline in the sector.

Growth resumed after 1991, with exports inlci-:a.s;iqg by 172.8 - '

per cent over the next four years, mainly bamboo mats and
flooring. Bamboo shoots have not recovered the level reached
in 1988 despite the re-normalisation of relations and the
establishment of two bamboo shoot joint ventures with -
Japanese firms. The entry of Thailand as a main competitor
played a greater role than the ¢conomic sanctions in the course
of development. ' :

At present the Anji bamboo sectoi is strongly exp;;ir'r-orien ted —
from zero in 1978 to'75.3 per cent of industrial production in -

1990. However, the importance of the internal market must
not be overlooked. Sales within the county and to other regions
- of China have been growing faster than exports since 1990 and
‘accounted for 52.8 per cent of the industrial bamboo output in
1994, This also partly explains the ineffectiveness of the -
I::-oycott. . _ .
. Diversification and quality improvement and control are the
main challenges to the sector. Foreign enterprises and markets

have stimulated development; export-oriented en_t’erpriscs‘have :

devised new products such as special bamboo mats and
vacuum-packed fresh bamboo shoots that have increased
production and sales.

Research on bamboo shoot '
preservation, China (Christian
Cossalter) '
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_ Conclusions

‘Since China’s pohuca] stht towards a more efficient, market-
related economy, the bamboo sector in' Anji County, Zhejiang
Province, has changed radically in producuon, marketing,
processing and international‘trade. Production has moved from
village co-operatives to a farmer responsibility system with the
effect of intensification of producﬂon and increased output,
and diversification to include highly profitable bamboo-shoot
production. The total area planted to bamboo has only
increased slightly because of the strong compenttnn for land.

All indications are that the sector was ready for t;hange.
. ' .- Bamboo production has a long tradition in Anji. County, but
Bamboo in China (Christian - - technical capacity resulting from farmers’ innovationsand a
Cossalter) : strong research base seems to have been well ahead of practice.
S ' A series of policy changes have cleared the main bottlenecks in -
the sector, providing the incentives and opportunities to
intensify production of raw material with little increase in land -
area, and to diversify production towards increased shoot
output. Because the changes were :mplemented gradually, and
frequently tested on a small scale first, major d.lsruptsons have
“been avoided. Success and a smooth transition have been
facilitated by a sequence that has moved initially from
reforming the production of raw material to subsequent -
~changes in marketing, processing and foreign trade.

The increaséd efficiency.and enormous elensok producuon
capablhry has been-achieved within the context of a State land-
tenure system with strong. communal involvement where .
distribution of land rents is still based on a combination of
- need and merit. This is consistent with the conclusions of
- Sicular (1988) that a mixed system can be sustainable and can
have desirable efficiency and distribution effects. The case of
bamboo in Anji also shows how the State may no longer
directly influence production and consumption behaviour in .
* the presence of markets.
M. Ruiz Pérez, Fu Maoyi, Xie Jinzhong, B. Belcher,
_ Zbang Maagong and Xie Chen
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A weakness of much forest policy research is the difficulty of

testing propositions. One way to allow more robust tests is to

model social and ecological factors then compare model _

predictions with empirical data. Although such models seem

. feasible, no sparially explicit models of this kind appear to have

“been implemented to date. Models are not the only way to test
propositions, but a major attraction of formal modelling is that
ideas must be expressed completely, concisely and explicitly,

. and implemented in an integrated and testable way. In
‘particular, models excel at exposing counter-intuitive
consequences of simple assumptions. They also offer new
insights and pose new problems for research.

The basic concepts in this work are not new; what is new is the
way concepts-are integrated and applied to give spatially-
explicit predictions, an important aspect for model testing. The
danger of confabulation (i.e., a plausible but irrelevant *~

. explanation) is increased in the more general models, and this
may be minimised by working at the largest practicable scale.

that: ' R :
1. Land-use patterns are ultimately shaped by individuals and
- groups of indii'.iduals; TR e .

. 2. 'These individuals make rational decisions based on
available information, obligations and expectations;

3. " Individuals explore all options available to them; within
the constraints imposed by resources, finances, skills and
knowledge; o '

. 4. Individuals tend to maximise expected benefits or to
minimise anticipated risks to themselves, their families and

- their clans; and g PR 2

5. Both benefit seeking and risk avoidance can be modelled
by maximising the risk-adjusted benefits. :

De_cisions affecting land-use pérl:erns may typically involve the -

. production of one or more outputs to achieve the maximum
benefit subject to some social and economic constraints. This
benefit may be adjusted to account for risk avoidance by
introducing a suitable discount factor (see below). Thus the
benefit to an individual # may be estimated by choosing
agtivities 7 and sites j so as to maximise . :

Zj {Max. '[_Yieldij ( Price;; X Risk;;k-x Sharciik; Input-., —SCI]..'.}]]

subject to the constraints imposed by available resources. In-

. non-mathematical terms, choose the “best” combination of
activities for each of the sites available to the individual, so that

 the overall benefit to the individual is maximised. Note that

" “best” depends on many things: the anticipated yield for that
activity (e.g., crop, handicraft item, wage-based employment)
at that site, the anticipated price, any reduction for real or
imagined risks (e.g., pests, disease, fire, theft; loss of tenure,
spoiling during transport to market; viability of an employer),
an allowance for shares that others may have in the activity

Modelling Land-use Patterns at the Forest.

Thé propos'ed model relies on five ba_sié assumptions, namely .

Valley in Bali (Andy Gillison)
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‘Shorea smithiana (Plinio Sist)

(e.g-, clan obligations as well as landlords who may share
revenues but not costs). For efficiency, the prototype model
assumes that yields and prices are the same for all individuals
(ignoring production and negotiating skills), but recognises

‘that individuals may differ in their willingness to accept risks

and in their social obligations. Notice that the correction for
risk (Riski in the equation) may reflect the long-run
expectation for individuals who are not risk-averse, but may be
substanitially less for those who are unable or unwilling to

ccontemplate a risky venture. The gross return to the individual

is adjusted for the costs of production (/nput;) and the costs of
marketmg (Selly). Note that these also depend on the product
and the site. Production costs may include labour (own or
paid), rent (formal or informal obligations) and other inputs
(fertilisers, pesticides, etc.). The inclusion of some estimate of
the value of an individual’s. own labour may not influence the’
outcome of the model greatly, but may be a useful way to
discriminate en)oyablc and “unpleasant” work. Individuals
may undertake activities because of the status conferred, so the
production cost may need to be adjusted for this perceived
status. Markcnng costs may include transport and packmg and,
in some situations, advcmsmg

The terms in the equation can all be quantified in some sense,
so it should be possible to construct and evaluate this model,
provided that we can quantify them all in similar units (e.g.,
dollars or other local currency). Note that history does not
enter this equation, except in that it influences the choice of
activities 7 entertained by cach individual. This could be

- formulated as a mathematical programming exercise, but it is

probably sufficient (at least inirially) to solve it heuristically
(i.c., trial and error with a simple set of guidelines), This is not
a typical lincar-programming problem formulation which
maximises overall benefits, as each individual may attemprto
find an optimal solution for the family or clan, even if it leads
to a sub-optimal outcome for the vzllagc as a.whole. However,
in common with classical linear programming, it shares the
need to recognise constraints such as the time, land and assets
available to each individual.

The decision made for any particular site j is not independent.
of decisions made for other sites; since price and risk may
depend on total pmductmn across all sites and many land use
options may have off-site impacts (c.g;, pollution, erosion).
Over-production of staple goods may saturate local markets
and, conversely, under-production of export-oriented goods
may encounter problems with economies of scale.in marketing
and handlmg For goods produced and consumed locally, it is
appropriate that the model should ultimately account for total
demand and price elasticity, but this introduces several
complexities and will be omitted from initial prototypes. It is

also desirable to include lagged adjustments 1o take into

account the time taken to learn and implement new
technologies (and meet transition costs). However, in the initial
prototype of the model, we could avoid this complexity by
mak'ing the prevailing market prices exogenous to the model,
getting the user to provide the prices and assuming that they

‘remain constant. This avoids many complexities, since the

actual prices.paid may depend on elasticity, the number of *



Soliga homestead,
Biligiriranganabetta (B.R.)
Hills (Tim Boyle)
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.'N(Im'-tirnbcr Forest Products- Sustain
"Women in the Humid Forest Zone
- around Cameroon

. Between January and July 1995'molrc than one thousand tons

of non-timber forest products (NTFPs) were marketed in the
Humid Forest Zone of Cameroon. These figures were derived
from a CIFOR study investigating the performance of NTFP
miarkets in the Humid Forest Zone in and around Caimeroon.
The study relied on data collected from farmers; transporters
and traders of NTFPs in 31 markets located in 5 provinces of
Cameroon. It has demonstrated clearly that NTFPs are the
source of employment for many rural people in the region, and . |
suggests how policy makers should cxplorc marker research and -~
develop new policies to expand opportunities for resource- c-poor ‘

. farmérs and improved forest management.

Table 1: Trade in selected non-timber fitest producr.s in the Hl.u;md Forcst Zone of Cameroon, January to

July 1995 _ _ :
' Common Name ScientificName | - Value c_.fm;i.{-' | Volum_c.dfmde
e St Clns) [ (sUS000)
 African pear Dacryodes edulic | " 587 T Rl
| Palm_m;t i Elamgwmemu =Y 246 S
' Abata cola - ' Cola acuminata - 212
* Njansas * Ricinodendron heudelotii- i 460"
Dika nus . frvi'ng;ﬁga&ammfs i S R e g 302
. Who is engaged fa NTEP ma.rkcﬁng’

In the Humid Forest Zone of Cameroon women are much
more active in the marketing of NTFPs than men. Of all
sampled farmers who market NTEPs, 93 per cent were women;
50 per cent had only received primary education and 25 per
cent had 'no schooling at all. Improvement in the markets and’

~ in the marketing of NTFPs should increase the level of

employment of women. Expanded employment opportunities
in collection, processing and sale of NTFPs have the potential
to énhance the welfare of women and their families. The
processing of NTFPs is mostly done by women and absorbs -

~ much of their labour time. Similarly, introduction of efficient

technology and methods could i improve their return for the
labour they expend on NTFP collection and processing.
How do NTFP ma.dccts operate?

Prices for NTFPs are determined by the usual supply and
demand conditions operating in any market. In times of

‘abundant supply prices are lower. A more even supply to the

market will reduce the fluctuations in price. However, due to
the seasonal nature of NTFP production, storage of the




e pmduct becomes important in guamnt:cmg ava.llablluy ' -
' 4 throughout the year. Many NTFEP; are perishable and therefore
cannot be stored for long periods. Efficient storage facilities =
would be needed fo allow for a more continuous supply
throughout the year. '
35 | e
Demand within NTFP markets is determined partly by the : '
. capital available to local traders as well as demand for NTFPs
from forclgn traders and consumers in Gabon, Equatorial
Guinea, Nigeria and the Central African Républic. A signal of -
_ scarcity in urbdn markets of the Zone will also have a
significant impact on demand. ~ ©

A " Farmers and traders in Cameroon bargam o cstabllsh a price
- acceptable to both. The bargaining power of farmers depends
- ontypes of NTFPs offered (perishability), quantity on the
. market, individual financial pressures and the number of
traders. The price paid by a trader will also be determined by
expected prices in urban and border markets, costs of
: marketing and-acceptable margins on the sale of the product.
- Collusion berween NTFP traders to buy at a single price will
affect the ability of the farmer to bargain. However, collusion
does break down because of ethnic differences as well as market
conditions in traders’ hcrmc zones.

During penods of scarcity, many traders will buy at the wllagc, : _ -
thereby increasing farmers’ ba:galmng powers and. rcducmg r_hc_ : Appoisso ma rlker Céte
costs of transportation to markets in time and money. ; o d'Ivoire (Carol Colfer)
Conversely, dunng the period of peak production, many : : , &
traders prefer just to purchase NTFPs at the market rather r_han

gelng to villages. -

; -NTFP ﬁnancmg

. Informal financial markets play an meorta.nt role fcr NTFP
‘traders.. They increase their cash flows l)y placmg savings in
~ rotating credit schemes, known as “tontines”. Fifty=four per .
% ©  cent of traders interviewed are involved in these associations. In
R each tontine, the contribution is set by the association and is
. - regulated by the “chieftaine” or woman head. If the toritine is
: - on a weekly basis, at the end of each week, the total amount of
money contributed is-given to one member of the association
and this continues until all members have had their wrn.
NTEP traders who participate in tontines contribute an -
average of 3,800 CFA F per week. The money received from
. the rotating credit prmndcs additional funds to buy NTFPs. - [
. The role and operation of these tontines are key elemients to be @
- understood before policy to mﬂncnce financing can bc i
.formuiated - :

; C.ross-border trade of NTFPs -

'Cro_ss—bdider trade is an important part of the NTFP economy |
in Cameroon. For example, the volume of Irvingia gabonensis
marketed to traders and consumers from Gabon and Equatorial
Guinea can be estimated conservatively at 38 tons, or 27 per
~cent of the volume of Trvingia gabonensis marketed in the :
. Humid Forest Zone, with an estimated value of $US 87,000.




36

Rattan, Central .Suma}‘ra ;

{Andy Gillison)

The prices foreign traders are willing to pay depends on
conditions in their home country and the quality of the
product offered. For some NTFPs prices higher are paid for
better-quality products.Development of improved quality
products may greatly benefit the fa.rmer

. Marketing oosﬁ and margins for NTFPs :

Perceived profit margins for NTEPs are higher in border
markets than in more in-country markets. The margins
received are greater for the less perishable items because quality
does not diminish with transportation to the market. As the
figure shows, traders’ marketing margins are reduced during
seasons of low production (selling prices at these times increase
by less than the increase in prices paid to farmiers-collectors).
Transport costs too are significant determinants of price. The
establishment of a regional market serviced by an improved
transport infrastructure is likely to expand the opportunities
for growth in the NTFP economy. If supply to the market can

'be sustained and regional trade policies harmonised, NTFPs

could become a more reliable source of income for farmers, .

_ and for the women who trade in them.

000 CFAF/Bag
180 /Bag

- —= Purchase Price —+— Sale Price

; ; ; = | o =3 L ; J5= o .
February ~ March e o E L May ~ June

Months:

Figure 1. Price Variation of Ricinodendendron in the Humid Forest Zone
Sources: CIFOR NTFP Surveys in Cameroon, 1995 :

Opportunities for development :
This prcllrnmary research has shown the very significant -
contribution to incomes and subsistance of rural households in

- Cameroon, from the production, collection and marketing of .

NTEDPs. Yet, still very litde is known-about the sources of

- supply, the marketing chain and final demand for l:hese

- products.

Ousseynou Neoye
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PLANTATION FORESTRY
AND GENETIC. RESOURCES

[n plantation forestry, the focus has been on the management

* of trees to maintain or enhance the productivity of forest lands,

particularly those which have been degraded or are of
inherently low fertility. CIFOR'’s research aims to identify

priority problems which constrain sustainable and productive

tree plant'mg and to develop improved technological and
incentive options. We emphasise research which will ultimately
benefit small-scale forestry enterprises and conservation of
forest resources. It is recognlsecl however, that large-scale
industrial plantations can create employmem, enhance

‘economic growth and thus assist in poverty alleviation.

‘Industrial forestry has made great progress 'using monocultures

and applying intensive management with high inputs to give
high productivity and uniform products. However, they offer
limited social and environmental benefits. As large areas of
land not subject to tenurial problems become increasingly
difficult to locate for large-scale plantations, there is good
potential for a more complex model of plantation forestry in
which trees are grown in smaller blocks, more integrated with
other land uses, with direct involvement of local people and
providing a diverse range of products and services. Complex
plantation forestry requires an inter-disciplinary approach to

" define the economic; social and environmental contexts in "

which it is appropriate, as there are likely to be biophysical,
socio-economic and policy constraints to be overcome. CIFOR
is using comparative case studies to determine key processes
influencing productivity and socio-economic and
environmental sustainability. Such an approach could be

 difficult for a national forestry organisation but in partnership -

with CIFOR natlonal research organisations become part of a
co-ordinated inter- dlsr:lplmary effort

Soc:o—economlc_s_of Reforestation of Degraded Lands
Imperata Grasslands

A 3-year project in collaboration with scientists in Australia,
Indonesia and the Phllrppmes, and with support from ACIAR,
Improving Smallholder Farming Systems in Imperata Areas of
South-east Asia began in February 1995. The research aims to
improve productivity of Imperata grassland by testing proposed
policies and technologies via computer modelling. A bio-

eqonom,ic model was used to analyse the economic feasibiliry of

growing pulpwood trees by smallholders. The necessity and
value of Imperata control has been demonstrated, least-cost
control methods elucidated and the critical penod the first two

 years, for Imperata control was defined. The most significant

result is the dramatic value of improved plantmg material for
shading and controlling /mperata.

Analysm of the economic value of trees planted for timber and
pulpwood on [mperata areas in Kalimantan by smallholders
assessed resource constraints faced by smallholders and how
trees might best be mtegrated with other smallholder priorities,

Acacia mang:um planting by
smallholders is one of the options
for using Imperata grassland (John
Turnbull)
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Severely degréded forest
land in Jiangxi Province,
China (John Turnbull)

Farmer pammpanon intree
pfanrmg in China is
increasing (John Turnbull)

such as food production. It was found that, under all but the

lowest interest rates, trees are likely to be grown with food
crops, although not necessarily on the same plot of land. The
land-labour ratio was also an important déterminant of the
porennal value of growing trees.

: Degraded lands in Chma

A new activity, A[gem)ttiw Socio-economic Approaches :b
Reclaiming Degraded Lands, co-ordinated by Dr John

Turnbull, involves collaboration with the Chinese Academy of

Forestry and several other institutions in China. Towards the

- end of the 1970s, a fundamental change took place in rural

areas with the system of collective land management being
replaced by a family contract system. While these rapid reforms
of land tenure, market access and institutional structures
'appear to have greatly facilitated reforestation in parts of China
(see page 25), a number of problems remain |ncluclmg
ambiguous land tenure arrangements, limited incentives for
farmer pamclpanon and conflicts between immediate
economic gains and long-term sacial benefits. Developmg
social fo restry and making effective use of forest resources are
important in the national programme of poverty relief. -

Survey and evaluation of existing rural socio-economic and
production systems in selected hlarginal ecosystems in Yunnan, °
Guangdong, Hunan and Zhejiang provinces of southern China "
is under way. The aim is to use an integrated participatory
approach to design options for small-scale forest management
in the areas. The results of this research will be used with

" similar studies in other countries to prowde msxghts for

countries where there have been serious pmhlems in small-scale
plantations or where this form of forestry is in its infancy.

Diseases of Tropical Acacias -

“Tropical acacias, native to northern Australia, Papua New

Guinea and eastern Indonesia, have attracted a high level of -
interest for plantation programmes and agro-forestry in the

_ Asia-Pacific region as well as in parts of Africa and Latin

America. Acacias are among the most w1dely planted trees in
the humid tropics; being used for protection of degraded lands,
in agro-forestry systems, community planungs and i in,
mdustnal plantations.

Scientisrs from Australia, Indonesia, Malaysia, Thailand and
India have be¢n undertak.mg a survey, of diseases of the tropical
acacias, A. mangium, A. auriculiformis, A. crassicarpa and A
auacocarpa, which threaten planting programmes in tropical
countries. While some of these species are planted extensively,
the research strategy set by Christian Cossalter has been to

focus on provenance and species trials to maximise the range of

 species-provenance-pathogen combinations.



The highest incidence and variety of diseases have been found
in the native stands in northern Australia with A. crassicarpa
appearing to be more susceptible to foliar pathogens than A.
mangium or A. aulacocarpa. Rust diseases which are common
in native stands have not yet been observed in plantations in
the countries surveyed. A number of discases have been found
on planted acacias, but with the exception of heart rot, few

foliar and stem diseases have been found to ‘have ma;or lmpacts
-on tree health.

Site Management and Productmty in Troplca] Forest
Plantations p

Developing a man-made forest resource that will be
biologically and economically sustainable, and socially
acceptable, is one of the important challenges that many
tropical countries will haye to face in the immediate future.
Fast-growing species make up a large part of tropical forest
plantations: Little is known about the potential capabilities for
increasing plantation productwuy or potential problems that
may limit yields. Some sites cannot support reasonable wood
production even with proper managerent. Many’ plantations
are on soils that are low in nutrients and susceptible to
degradation. Often, the land available to forestry is where orhcr
land uses have failed. Although plantations can be very
productive; they m:ght degrade a site if managed poorly Good
management can increase productivity and maintain or
1rnprovc ‘soil properties in [he long term.

CIFOR has been developing a network of collaborators to
conduct co-ordinated research to develop management
practices that ensure the trend in plantation produc(iviry is
non-declining, or positive, over successive rotations and
harvests while maintaining or enhancing the quality of the soil
resource base, and with due care for environmental values.
Partners from Australia, China, Congo, Indonesia, India and

- Malaysia met in Kuala Lumpur, Malaysm, in November 1995
to finalise the research protocols.

.Genetic Resources

The impact of disturbance on gmmc dweng of :rop:mt' forest
spectes.

On undisturbed and associated sites, where local
use/extractivism or loggmg has caused disturbance, the genenc
diversity of a suite of species having different life history
strategies is being assessed. Losses (or increases) in genetic
diversity are related to mtensu:y' of different types of
disturbance. This task will investigate the socio-economic
causes and consequences of forest degradation and
ﬁ-a.gmentat:on* and the narrowing of intra- spec:F ic geneuc
diversity. The processes by which genetic diversity may be lost
are belng investigated through studies co-ordinated by Dr Tim
Boylé on invertebrates which control key genetic processes.
Laboratory protocols have been developed, and sites and
species selected in India and Thailand. Initial data on the
effects of disturbance on the reproductwe biology of two tree
species have been obtained in Thailand. At three sites, with

different levels of dlsturbanqe from fire and logglng, the i nmpact '
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CIFOR collaborator Dr Xu
Daping involved in site
management and
productivity of tropical
plantations in China (John
Turnbull) X :




o of ehi liswiirbuins o she pollmanon blology of Dq)remcarpw

W~ obtusifolius was that the flowers are not as effective in attractings

<1 pollinators as they are in the undisturbed site, where there are

. fewer under-storey flowers upon which the butterﬂles and

SR ) ' o .moths may feed.

- This study revealed that in addition to causing the rcducnon of

some plant and animal species, forest disturbance may also
cause the long-term decline and eventual elimination of other
species mcludlng the dominant trees of the forest canopy. D.

* obtusifolius trees in the disturbed site are unlikely to set many -

- fruit due to the decline in numbers of its pollinators which are
small insects that are frequently overlooked. Without these
insects the largest forest trees cannot survive beyond one or two

; generanons

In a second study, the impact of fire on the reproductive-
biology of Sindora siamensis, a common legume canopy tree in .
the deciduous forest in Thailand, was mvesngated In this case
there was little evidence to. suggest that increasing fire
frequency has an important impact on reproductive outputs of
S. siamensis, which may be buffered from indirect effects of fire'
by having a wide range of pollmators and mtrogen ﬁxmg ;
ability.

The impact of logging and silvicultural treatments on gmem
dwemgf of tree species.
The i impact of selective loggmg is belng mvestlgated by
comparing genetic diversity in mature trees and in-breeding
“rates for embryos and seedlings for three commercial
dipterocarp species, in unlogged and logged plots in Central
--and East Kalimantan, Indonesia. Field trials of seedlings and
rooted cuttings, to assess.adaptive tr:uts, will also be
established. For non-commercial species, genetic diversity in
control and poisoned plots will be assessed and compared with
growth rates and reproductive biology. Up-scaling of the results
to develop management prescriptions at operauonal scales' will
be undertaken using GIS.

Attacus atlas moth (Plinio.Sist) -

Fast-growing plantations of

Eucalyptus grandis in Fujian ¥

- "Province, China. Are they :
r' susramabie? (John TurnbuH}L N




Conservation and Utlllsatmn of Forest
Genetic Resources

Effective conservation of tropical forests requires accurate
assessment of their current status and ways to monitor'changcs
over time. Levels of biediversity provide-one criterion by which
to judge the status of land that has been forested for a
considerable time and sustainabiliry of forest management,
including logging and extraction of non-timber forest
products. Variations in genetic diversity are potentially useful
early-warning indicators of changcs in blodwcmty as 3 whole.”
In the hierarchy of biological organisation (Figure 1), genes .
operate at the smallest scale, but.often at the most rapid rate.
Changes to ecosystems usually occur over many years, decades,
‘or even centuries. Changes in species composition of '

© ecosystems also commoniy occur over a period of years: Species

extinction is the final step in a'long process of declining stocks
and population viability. The addition of species diversity .
occurs through speciation or, more frequently, through
migration. While the arrival of a migrant is an instantaneous *
event, the establishinent of a viable population takes much
longer. Changes at the gcnenc level, however, can be much
more raplcl :

Ecosystemsl .' T L'u’ge .Siov-f

~ Spécies

Genes e Small -" - Fast 'y

Figure 1. Relationship between hiezirchical levels of biological
organisation and scales of space and time.

It is possible to detect changes at the genetic level-very quickly,
while less sensitive techniques such as demographic monltormg
may not identify biodiversity erosion until much later.
P'opuiauon sizes can be stable or increasing while genetic
diversity is declining. Population censuses or monitoring
extinctions are therefore very. poor methods of assessing loss of
biodiversity. The effects are only evident at a very late stage,
when most of the damage has already been done. Change may
be much simpler and faster to detect by means of genetic

~ diversity assessment. This is pamcularly true when the forest s
not undergoing major modifications caused by widespread -
clearance over short periods of time.




" Floating home in Chao Sot N.B,

southern Thailahd (Tim Boyle)

Thus, research on the conservation of genetic diversity of

tro plmf forest ecosystems can contribute both directly to
conservation of geneuc resources and to methods for early-
warning monitoring of biodwersuy changes in managed

forests. Genetic resource conservation was the first subject area
in the CGIAR system to be organised into a Systemwide
Programme, placing CIFOR’s work on forest genetic resources
in the context of work in other CGIAR Centers, in particular,
IPGRI. While the programmes of CIFOR and [PGRI differ in

' many respects, the two share common goals in the area of in

situ conservation. To avoid duplication of activities'in achieving
these aims, CIFOR is taking the regional lead in South-east
Asia, and IPGRI in Africa, with both working in Latin
America. Links with other CGIAR Centers are also being
strengthened through participation in the Inter-Center
Working Group on Genetic Resources.

The enormous numbers of species in tropical forests present a
great challenge when developing a programme of strategic
research on conservation of genetic diversity. Principles
governing the conservation of genetic diversity in tropical
forests are more likely to be revealed through the study of -
processes, rather than by the monitoring of specific,
economncaﬂy important species. Research is focusing on
interaction at two levels: the landscape-scale processes that
reduce genetic-diversity, especially degradation (disturbance)
and deforestation (fragmentation); and the genetic-scale
processes such as gene flow, inbreeding and genetic drift. The
interaction of processes at both scales will deperid on the
biological and ecological characteristics of the orgamsms on
which they act. Therefore, studies will include “model” species,
not necessarily trees, which represent contrastilng ecological
approaches (or “life history ¢ strategies ") to maintaining genetic
diversity. For example, model species may include those
pollinated by small, less-mobile insects (e.g., thrips), small
mobile insects (small beesr"w:lsps) large insects, bats and
possibly wind. Model species also exhibit a variety of seed

* dispersal mechanisms , and are characterised by differences in

distribution (widespread versus clumped) and canopy position.



Rescarch on genetic diversity of tropical forests has suffered in
the past from a lack of suitable techniques. It is only recently
that many of the advanced molecular marker techniques have
been applied to tropical forest species. There remains a shortage
‘of well-equipped laboratories and trained scientists in the
tropics capable of conducting studies involving such
techniques. Similarly, analysis of genetic data is relatively
complex, requiring access to compuiters and specialised
software. Both are difficult to procure for many tropical
institutions. CIFOR is also conducting research on new, and
more readily available tools, such as molecular marker
techniques, improved computer programs and GIS, to improve
the ahlhty to anal}rse genetic diversity. Research on tools for
measuring genetic diversity provides a link between CIFOR’s

. research efforts on conservation and on utilisation of genetic
'rcsourccs.

CIFOR’s rcscarch on gcnctlc conservation focuses on the two
landscape-scale processes that cause loss of biodiversity, namely
~ forest degradation and deforestation. By forést degradation we .
mean any “disturbance” resulting from human activities within
the forest, includ'mg ﬁ:lling of trees, harvesting of non-timber.
forest products, grazing and burning. Of these, commercial
logging is a disturbance that has a high intensity of impact,
over broad areas and long time periods (and also high public . -
and political profiles). For these reasons logging receives
particular attention in CIFOR studies. Total deforestation is -
rate, but a landscape containing fragments of the original forest
. cover in an agricultural, secondary forest or forest plantation
- matrix may result from disturbance. The impact of
* fragmentation thcreforc constitutes another sigmﬁcant research
{UCUS A

To increase the effectiveness of conservation, we need to
understand the impacts of various activities on the biological

- resotirce as well as on the livelihoods of local people and
industries. Only through multi-disciplinary research can a
complete undcrstandi.ng of the relationship between
disturbance and gcnentc diversity be gainied. This requires that :
the response of “model” species, represcnting different
reproductive ecologies and economic uses, be studied over a
gradient of different human activities, and that the economic
significance of these activities be understood. It should be
emphasised that the actual impacts of disturbance will vary
from species to species; the consequences will not be felt
equally by all species. R

Only if the relationship between human use and the resultant
impacts on blodwcrsny is understood can-effective
conservation strategies be designed. Realistic incentives
(financial and otherwise) will need to be provided to forest
users in order to promote conservation. CIFOR has initiated
projects in Malaysia, Thailand and India 10 lnvc.sugatc these
questions.

Prescribed burn with

- regenerating cycads, Huay
Kha Khaeng, Thailand
(Thomas Enters)
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‘Dipterocarp seedlings from
logging concession, upland .
Jambi (Andy Gillison)

E ffe'cfs- of drought, Senegal
(Christian Cossalter)

: drwen computer prﬁ s to facxllzate the ana.ly51s nf

I' laboratories ﬁrﬁsnng Prelimis
~will be a significant contributier

- August 1996, followe&‘by

i - tolerance oFPmmgﬁm

While our research on genetic variation focuses on the
constituent p]ant species of the ecosystem, the impact of
disturbance on insect species which control key ecosystem
processes, such as pollination and seed predation, is also being
'mvesngated Preliminary results from study sites in a wildlife
sanctuary, in the buffer zone, and outside the buffer zone,
clearly show that burterfly pollination acrivity is drasucaﬂy ]
reduced on the site outside the buffer zone. This is éxpected to
have severe ‘consequences for d'nc reproducuvc success of the
‘model species.

The Malaysian rcsearch activities will also include a component
on disturbance caused by logging. Additional studies in East
and Central Kalimantan will investigate both the direct impact
of logging on genetic diversity and possible indirect impacts

_due to increased levels of post-logging inbreeding.

Development: of Tools

The dcxclopmcnt of molecular markers, condu(.tcd ih
collaboration with OFI, has included a strong training

* component, involving three trainees from Brazil, Malaysia and

‘Mexico during 1995. Somme of the results obtained with their
newly acquired skills have included new mformauon on the
taxonomy and phylogeny of Mexican pines, the

. characterisation. of populations of Swietenia, and the

assessment of the impact of over-exploitation on populations of

Agquilaria malaccensis, important in the perfume industry.

A project conducted in partnership with the U’nivers-iry of -
Alberta, Canada, is developing new, user-friendly, Windows-

genetic diversity. The ﬁnalP

The utﬂmr of physiological tesmz,g as an ; a:dto carly
and matching of | provenances to site is bcmg este

_in Thailand. The phymologlln:.nl.msponsespf seedh_' riou
mnmusofmiﬁcmllymdu@eddmuglusmssmg
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RESEARCH SUPPORT SERVICES

ClFOR’s'reéearch activities receive gcneral scientific and-
logistical support in three broad areas: training and capacity
building; publication services (including the library and

- document delivery service); and information services

(including computing services, GIS laboratory, database
management, and electronic networking). Our ability to

* provide such support was strengthened by the appointment of
_-a Statistician, a Computer Systems specialist, a Systems :
Modeller and an Impact Assessment specialist early in the year. =

Training and Capaclty Bmldmg

CIFOR co-hosted with FORSPA (FAO’s Foresu-y Rcsearch
and Support Programme for Asia and the Pacific) and AFRD

«(Indonesia’s Agency for Forestry Research and Development) a . ,
. meeting of heads of forestry research institutions of the Asia-

Pacific region in Bogor in February. At that meeting, the Asia-
Pacific Association of Forestry Research Institutions (APAFRI)
was formed, with Dr Suree Bhumiphamon as its firsc Premdent,

In July 1995 CIFOR orgamsed an intensive two-week -
Training Workshop for Forestry Editors, with financial support
from USAID and staff sapport from the US Forest Service.

~ Fourteen fore_;try ‘editors from developing countries came to
- Bogor to participate. A Fore’su-y Editors’ network was initiated
as a direct outcome of the interaction between regional cdltors %

at this workshop

Two further training courses were held fm—' libra'riar_ls and
information officers in the use of TREE-CD, in collaboration
with CAB International, in Bogor and in Pretoria, South

‘Africa, with ﬁnanmal support from the ODA (UK) L

Publication Servu:es

CIFOR News continues to be the chief ;.rehlclc for
communication of information about CIFOR’s activities -

world-wide. Four issues were completed in 1995 and the list ot -
.~ recipients has expanded greatly (now in excess of 4000).

Translation into French and Spanish has meant that CIFOR

* can reach a broad range of interested individuals and -
‘institutions. CIRAD-Féret and TICA assisé with translation

and distribution of the French and Spanish versions

: respectwely

. The Occasional’ Papem and ‘.%rkmg P:{pe?: series have prowded

a forum for CIFOR staff and collaborators to circulate their
work for discussion and further development. During 1995,

three additional papers in each series were published and over - :

500 copies of each of the Omzﬂana! Papers have been

distributed.
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Fruits of Dfﬂema suffruncosa :

(Francis Ng)

CIFOR published the first in its Monograph Seriesin August.
The volume Measuring and Monitoring Biodiversity in Tropical

and Temperate Forests contained the proceedings of a

symposium sponsored by CIFOR, I[UFRO and the Royal
Forest Department of Thailand and was edited by Tim Boyle
and Boonchoob Boontawee. -

* Other publications produced durir;g the year included the

1994 Annual Report (also in Bahasa Indonesia)-and two special

- papers arising from the “Bali Dialogue” organised by CIFOR

in December 1994. A second printing of Forest Research: A Way

* Forward to Sustainable Development and A Vision for Forest

Science in the Tweng: first Century was necessary to meet

' dema.nd

Work was started on CIFOR’s first multi-media CD. The pilot

- project chosen was FRIM’s Malayan Forest Record No 34 :
Manual of Forest Fruits Seeds and Seedlings. This two-volume,

1,000-page book containing ‘hundreds of photographs, line
drawings, text and tables was considered ideal for re-organising

.and publishing as a multi-media CD.

Information and other Support Semces

_ CIFOR’s entry into the Internet was established thmugh the

IPTekNET towards the end of the year. This enabled CIFOR
to create its World Wide Web home page for disseminating
information electronically. It is planned to make CIFOR News
and other publicatibns available through this media. In the first
4 months of operation, over 5 000 people acccssed the home

Pape..

A photo library was bcgun with 100 colour slides representing
the work of CIFOR world-wide.

The GIS library was expanded wuh a numbcr of newly -

digitised maps. These included a vegetation map of Central
. Sumatra, to which was added information on soil and geology.
- Other maps have been produced to support spf:Clﬂc CIFOR

research projects in different rcgmns

The LAN was expanded to meet the growing needs of staff,
and the backup and archiving system was strengthened to
provide better security for dara.

Services in biometrics, research assessment and systems
modelling were added to- the range of services in support of
CIFOR'’s research programmes. One of the major

accomplishments of the research-assessment and capacity-

building efforts has been in southern Africa, financially
supported by ODA (see page 47).




Developing Forestry Resedrch Capacity in
the SADC Region

The Southern African Development Community (SADC) isan ; ' , 4] e
economic grouping of the eastern and southern African ; '

_countries of South Africa, Namibia, Angola, Botswana,

Lesotho, Swaziland, Mauritius, Mozambique, Malawi,

Zimbabwe, Zambia and Tanzania. All have significant and

varied forest resources, but differ widely i their abilities to

develop and manage these resources. Forestry research

institutions in the SADC face problems in developing their

capacity for research and technology transfer which could be

powerful tools for achieving susramable management of forests.

Despite elaborate regional arrangemcnts, institutions suffer
because of the vulnerability of agricultural research systems
typical of small countries (see Gilbert ez /. 1994 on West
Africa). The obstacles faced include lack of critical mass,
limited resources and an unfocussed research agenda. Many
FOI'CSU’}? l'cSEaIcl'l lnsututioﬂs are Sma].l undcr—staﬂ'ﬁd aﬂd la{.k
ﬁl‘l&l‘lctal a-nd Othel' rCSOu[CES to lmplﬁmEnt fcbcafch P].aﬂs.l ;
RCSC&I’C}] has bcell lﬂgﬁ'ly unco- Ol'chnatcd at. bﬂth natloﬂ_a.] aﬂd
regional levels; rhus precluding effective application of -
resources and results. In an effort to overcome these problems,
the Forestry Sector Technical Coordination Unit (SADC-
FSTCU) and the Southern African Centre for Cooperation in
Agricultural and Natural Resources Research and Training -
(SACCAR) collaborate in matters of foreStry research for
sustainable resource management in the region (SADC-
FSTCU, 1992). SACCAR has the specific task of co-
Grdmaung regional reséarch in natural resource- utilisation and , . . .
conservation, and establishment of mechanisms for integrated " Forest Research Institute,

~ research in all disciplines related to food, agriculture and Malawi (Christian Cossalter)

- natural resources (SADC, 1992).

. With the ¢xception of South Africa, institutions in the other
SADC countries have for many years been supported by
donors, and therefore partly insulated from adverse economic
conditions. With declining résources; these institutions are

~ being forced to re-examine their survival strategies for research
and development. One possible avenue is through collaborative
research with organisatiens both within the region and
internadonally. In an inidative to develop such co-operation,
CIFOR and the Division of Science and Technology
(FORESTEK) of the Council for Scientific and Industrial
Research (CSIR) of South Africa have conducted a study on
the capacity for.forestry research in the region. The overall
objective is to evaluate research capacity which supports forest
and woodland resource managemerit, with emphasis on
institutions’ capabilities to address both resource and socio-
economic issues. :

In the 'study, forestry rescarch capacity of SADC forestry
research institutions was compared to that of other research
institutions in countries at a similar level of economic
development. This technique is similar to that adopted by
Bangston et al. (1988) in the Asia—Pauﬁc region. Capac:ry is
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Hosaarch Capaclty Indlcators

~ Use

Technical

Figu:e 1. E‘.xa.mple ofa reswch capacity proﬁle for a research i msm:uuon

~ ‘Support -

related to established norms, which can prov:dc information
on a wide range of capacitics, but does not determine optimum
or absolute levels of capacity. Senior research managers were
survcyed by questionnaire and/or interview about institutional
organisation, resources and interactions with internal and

" external environments. Indicators were used to provide
“measures of such relationships. At this level of the study it is

 possible t6 identify the telative strengths and weaknesses of
each institution using institutional profiles which
simultancously combine all parameters. A wide range of
evaluation criteria have been constructed from indicators
‘supplied in the survcy'questionnairc '

Country profiles were prepared by aggrcgauon of msmutmnal
information, which will indicate the relative position of the
various research capacuy elements,.as well as comparative
advantages of the various countries/institutions in terms of
available research capacity. A rcgmnal leadership role can be
adopted by institutions/countries in those research areas in
which they have a comparative su‘cngr.h Another key outcome
from the study will be to indicate appropriate strategics for the.

_ development of research capacity in the region. Co-ordination

" of research and resource sharing are other means of promoting
regional approaches to mutual research problems.

Published
output

Various research cap|acity indicators are presented oJong the x-axis, whilst the y axis defines quamf'es for the study mplc Thc
points show the ranking of the Institute for indicator within the sample. Since the indicators are sefs of mdcpendenr obscmnons. i

the line mercly aids visual location of the dira pomts
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In the accompanying figure, various research capacity
indicators are presented along the x-axis, whilst the y-axis
defines quartiles for the study sample. The points show the-
ranking of the institute for the indicator within the sample.
Since the indicators are sets of independent ohscrvauons, the
line merely aids visual location of the data points.

A regional workshop with the following specific objectives will

" be convened to discuss and develop gptions for improvement

in the deployment of forestry research capacity:

» - to consider the.potential of the forest sector in the eastern
and southern African region;

» to review and evaluate the outcomes of the CIFOR/CSIR
and other studies on forestry research (.apcu.lty in the
region;

- ¢ todevelopa forward view on.necessary capacity in forestry

research in the region, including the appropriate
institutional arrangements for such capaciry; and

* o lay out the options for improved forest research capacity
and in so domg give guidance to national and international
lnsutunons in-this respect.

Benefits to the SADC region

It is.expected thar the results of the study cogcthcr wnh the

deliberations of the workshop will help. the region in:

* mobilising present skills and information through
improved institutional arrangements in forestry.research;

* aligning research and technology transfer with current and-
anticipated future needs, and ensuring that institutions
remain responsive;

-+ improving the mutually reinforcing dimensions of the

reiatlonships between national and international
institutions;

* improving the flow of information and skli]s throughout
the region; and.

* finding models for sustainable fomstry research and
development institutions in ‘the region.
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BUILDING RESEARCH CAPACITY

: A_ unwerslty chetmsuy pmfessor ina devclopmg CDuntry once mmplamec[ to his chancellor:

The resources of the laboramry have been 00 smiall from' the begmmng I was given four bare
walls instead of a laboratory; and despite my solicitations, nobody thought of a definite sum for
s s outﬁmng (and) for the purchase of supplies. I needed instruments and (chemtcal) I
. preparations and was obliged to use 300-400 flotins per year of my méagte salary for the
fpurchase of preparations; I have needed in addition to the attendant paid by the state, an =~
- assistant, who costs me 320 fl; if you subtract these two expenditures from my stipend (800 f])
- not much remains to clothe my children: (Quoted by William H. Brock, 1992 The Fontana
History of Cbmm:y Fontana Press, London) .

The scientist was Justus von L:ebig, of the University uf Glmen, and the develapmg country was
Germany in the year 1833. Liebig complained a lot, but he also personally contributed enurmausly
to the upllﬁmg of science in his country. His work on chemical fertilisers became the starting’ pomt
of modern agrsculmral sciénce. Almost single-handedly, he established Germany as a world power.in
chemistry, by crcanng resources, attracung resources and bujld.lng a a\pacaty that lasted bey'ond his
own lifetime.

The central issue in capacity bmldmg is 1dent|:fymg such champlons o invest in. Experlence has
shown that capacity cannot be sustained without champions. Tmmmg funds havé produced PhDs

* who benefit personally but do not provide scientific leadership in their countries. Research grants.

" have pmdl.wcd results too weak to publish: Travel gra.nr.s have been used for thmly dlsgmsed holidays.”
Equipment has been left to rot. Capacity built at high cost has collnpsed as soon as donor supPort :

tapered oﬂ' e :

True champ:ons lead by personal mmmple and are wl.ll.mg to make sacnﬁocs in support of a cause.
 They get results in spite of difficulties. They deserve support. One of the great rewards in -
international development work is to discover such champions, and to sec a small amount of
dcvelopment aid go a long way in producing worthwhile results. thn this happcns, it makes up for
thc frustration of investments gone wrong. _

; me'u S.PNg
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STATEMENT OF FINANCIAL POSITION

As AT 31 DECEMBER 1994 AND 1995
(US $OOO)

ASSETS.
Current Assets ..
Cash on hand and in banks
Accounts receivable: '
- Donors
Employees
Orhers -
" Prepaid expenses
Funds in trust
Tortal current assets

Fixed Assets_

Property, plant and equipment.

Less: Accumulated depreciation
Total fixed assets - net

TOTAL ASSETS

LIABILITIES AND NET ASSETS
Current Liabilities
Accounts payable:
Donors
Others
Accruals-and provisions
Total current liabilities

Net Assets

Capital invested in fixed assets
Capital fund

Operating fund

Total net assets

TOTAL LIABILITIES AND NET ASSETS

7,361

961
112:

304

387

9,146

779
42
1,418

2,239

788
2,215
4,692

- 9.934

954

655
1,637

871

2,132

4,143
7,146
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STATEMENT OF ACTIVITIES AND OPERATING FUND

FOR THE YEARS ENDED 31 DecemBER 1994 AND 1995 '

{US $ 000)
1995 : 1994
: Core = . frEANE T 2 :
. Unrestricted - i Complementary Toral - Toral
Revenue . : =z Py :
Grants s, 7500 > 439 - 1,283 - - 9,022 6,078
Other revenues 369 L= s T - 369 __ 88
Total revenue R ] 439 1,283 2391 6.166
Operating exi:enses sa’ B : : 2 e % .

h programmes - 3,486 © 439 73 P ' 4,637 2,317
Research support 1,447 - : 571" - 2,018 1,024
General administration 2.187 Gk At 2,187 1,474 -
' Total operating eéxpenses 7,120 439 1,283 8.842 4,815
Excess of revenue 0\.'0.‘:: : . . : . . M \

v expen_d.iture = 3 _ 549 i g Ear == 549 : 1,&21
Operating fund - beginning ~ 4,143 A e 4143 . 2,792
“Excess of revenue over ; Sy it
expenditure 549 BT = S a2 i 1351 -
" Operating fund - ending 4,692 s . = 4,692 4,.141
 MEMO ITEM
Operating expenses — :
by natural classification: o
* Personnel costs g 3,459 - ! 265 . : 3,7-24 1,904
- Supplies and services 2,819. 399 943 . 4,161 2,049
Operational travel 530 40 2 " 645 640
Depreciation of fixedassets ~_312 . = = __— = 312 = I

Toﬁlopcrat_i:ig-expense; 7120 . _439 ¢ - 1,283 8.842 4,815




- SCHEDULE OF GRANT REVENUE
- For THE YEARS ENDED 31 DECEMBER 1994 AND1995 Ty TR R .
' (US$000) g s RS . ; N Skt S

Dopors I e et s S 1995 SoEihg L1994, - T

: AR, Unmtnceed L= : R RA R T :
Augeralia. * " o0 PO PEE o U L e e 309'_
Austria et : i E Ay e R R R
i, b A e S R S O . e s
European Union A T ; fo s D08
Finland BT i et - D] 206
 France 4 T 1 5 : b5 e Slaan i1 SRR : 76
. Getmany - - . PR ] o= " : o s v L., 183T
- . Indonesia * : ¥ e Ry e R W ' v
- '_]apan' - Rty 1 - e s o Tt s 1B22
~ Netherlands : S ' AP 617 . i 589
A R o St T I T A R © ) S i S 191
R Spain., i D SRS e B T A 25
~ Sweden 1 S, SR St Lt 177
Switzerland | | e, S 7 i £ VRS
USAID: - - i RNy 1 s | 250
e World Bank © .~ 0 S i e e U ; 1106
" Sub total e R G Wl S £ LG R 5767

T CoreResmctcd :

= AmtpahanCcntmforImemauoml : ' et Nyl 8

B Agricul'rural Research . : = 495 =

B .Ove(sgasDevdopmentAdnumstrauon (UK) e ) © ) § 5
UNEnv;mnmentProgramme e : T 5% . ey 2 ALY b WK '
TotalCore e e SN G e s A Ty

72 BMZfGTZ(Gemany) L e RS |

o 1 Europ&nUmon L G 404
Ford Foundation - % 2 R

~ United States Departmcnt of'

| ~ Agriculture/Forest Service

~ Japan s P e

" Netherlands

43 OverseesDevelopmentAdmmnstmmn(UIQ -

' Sub—mtal ; < '

2 Tomlets

_E Eﬁé;a;g 4
EEE... i
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ArPENDIX 1: CIFOR 1995 PUBLICATIONS

Monographs

S

T.J. Boyle and Boonchoob Boontawee (editors) Mcasu ring and Monirtoring Biodiversity in Tropical and Temperate Forests.
CIFOR Monograph No. 1.

Occasional Papers

No. 4, March: ].A. Sayer. Science and International Nature Conscrvatiun (Inaugural Iucrur:.ﬁ)f the Prince Benhard Chair at the

" ‘University of Utrecht, The Netherlands).

No. 5, April: C.T.S. Nair, T. Enters and B. Payne. Barriers to thc Application afForcstry Rescarcl'r R{.sults A Reporr ofan
International Workshop.

No. 6, October: Shen Zhaobang. Production and Standards for Chemical Non-Wood Forest Products in China.

Working Papers

No. 6, January: Manuel- Ruiz-Pérez. A Conceprual Framework for LIFORs Research on Non-Wood Forest Products
No. 7, October: Colfer, C.J. Pierce. Who Counts in Sustainable Forest Management?

No. 8, October: Colfer, C.J. Pieree. {with Ravi Prabhu and Eva Wallenbcrg) Principles, Criteria and Indicators: Applying

Ockhams Razor to the People-Forestry Link.
CIFOR News (in English, French and Spanish) Numbers 6 (March); 7 (July), 8 (Scpr.cmbcr}, 9 (December).

Other Publications

Annual Report. 1994 (in English and Bahasa Indonesia)
Forest Research: A Way Forward to Sustainable Development

A Vision for Forest Science in the Twenty-first Century

Strategic Plan (drafts) (August and October)

Montane forest, 2200 metres, Gunung Tujuh, Kerinci, Sumatra (Alain Compost)
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APPENDIX 2: :PUBLI-.CA'I".IONS'_ BY CIFOR STAFF, 1995 *

Books, Chapters and Referced Journal Artides - £

Boyle, TJ.B. and B. Boontawee (eds). Measuring and Monitoring Bmilmg in Twpzra! and ?Emyrmfr Forests. CIFOR, Bogor. Indonesia.

Boyle, T.].B. and J.A. Sayer. M:asurmg s mnmtonn.g sndconscr\rmg hmdl\'emry in manag; :mplcal Ci alth &mﬂy Review
“74:20-25. 3

"Bm:k L.E. Agroforestry polacy issues and. mm'ch dmmns in the US and less dmlopﬂd countries: lmughts and ch.a]kn.g\sfmm recent

experience. Agroforesiry Systems 30: 57:73: (Special issue on Agroforestry Science, Policy and Pracrice.) e
*Brookfield, H., L, Potter and Y, Byron. le’haafﬁwﬁom Ensironmental and Sacia Tmmﬁ* tion-in Borneo and the Eastern Malay
- Peninsula. UNU Press, Tokyo. : ;
Colfer, C.]. Pierce. Beyond slash and burn: a mrd'lmg look at Uma lalsn fumst knowledge fx Kusnaka Mmlhﬁd]a. Ade M, Kramadibrara,
Ockan §. Abdullah, and Haryo S. Martodirdjo (eds.), Adapm and Dmbpmmt UPT Endonesmn Resonrce Centre fnr.lnd:gcnous ;
- - Knowledge, Padjadjaran Universiry, Bandung, Indonesia, pp. 116-168.

. Dykstra, D.P. and R.Heinrich. FAO Model Code of Forest Hn‘m&mg Practice. Foad and Agnculm:e Orpnmnon of the United Marions, Romc,

Traly. Publication V5855.

 Enters, T. The economics ef land dcgrad.ﬁmn and resource conservation in Northern Thailand: challengmg the assumpuons In]. R:gg (ed.),

. Counting the Costs: Economic Growih and Enviranmental Céwmgem Mmi ISEAS Environment and Development Series. lhsnrun: of
‘Southeast Asian Studies, Singapore, pp. 90-110; -

, Guariguara, M. R., R. Rheingans and F, Montagnini. Earl’ywuod)r mmmn l.l.ndc.r tree plantations in Cosm Rica; implications for fonm

restoration. Restoration Ecology 3(4): 252-260. :
Holbrook, N.M: and EE. Putz. Physiology of tropical vines and hemiepiphytes: plsuus that climb up and plants that climb down. /n S. Mulkcy '
PL. Chazdon and A.D. Smith (eds), Tropical Plant Ecophysiology, Chapman and Hall, New York, pp. 363-393.

**Kaimowitz, D. La transferencia de tecnologia para promaver un desarrollo mmble dela a.gncu]mra nR. deulavn:h (ed.), J.os .Ekmm:

para-el Cambio, Escuela Agricola Panamericana, Zamorano, pp. 15-26. h

“Kvist, L., M. Andersen, M. Hesselsoc and J.K. Vanclay Estimating use-values and relative i nmpomncc of Am:m:uman flood plain trees and
forests to local inhabitants. Commomuealth Forestry Review 74: 293-300.

Liengsiri, C., EC.H. Yeh and T.J.B. Boyle.” I.so:cyme anz!ynsofa tropical forest tree, Pmnmpw macrocarpus Kurz. in 'ﬁmland Rm:r&m’cw and
Managemens 74: 13-22.

:P!nard M.A., EE. Purz, J. Tay and TE. Su[[mm Crcaﬂn.g timber hztmtgmddmes th a pdll\'.‘ndrlmpﬂ ]oggmg project in Maiaysu _].oumq]qf

Foresery 93: 41-45.

*Potter, L., H Brookfield and Y. Byron. mcastemsunda.hlld region of South-Easc Asia. ‘n J.X. Kasperson; R E K.aspcrsan and B.L: Turner 11
(eds), Regions ar Risk: Comparisons of Threatened Environmenss. UNU Press, Tokyo, pp. 460-518.

*Putz, EE. Relay ascension of big trees by vines in Rock Creek Park, Districe of Columbia. Castanea 60:175-178.

Putz, EE. Vines in treetops: ‘consequences of n:lur:hnmm] d:pendenoc In M D. Lowman amIN Natlknrm (eds), Forest Carmym. Academic Press,
Orlando, Florida, pp. 311-323.

Purz, EE. and M.A. Pinard. La contribucion de los' mmdpdmcs bommnusa la me,om del rmnejnr fomsta] en Bélivia. Bafmu BOLFOR 5: 9-10.

*Putz, EE., G.B. Romano and N.M. Holbrook. Phenulpgy of epiphytic ami tmc-pha.‘.c strangler figs in a Venezuclan palm savanna. &omprm

27:183-189. .
Sayer JLA., PA. Zuidema and Mera H. Rijks. ManagmgFor biodiversity in humid rropical forests. deman-w:dd; Famrry Review 74: 282 287.
*Silva, JN.M., ].O.P de Canra]ho.] do CA. . B.E.de Almeida, D.HM. Costa; L-C: de¢ Oliveira, JJK. Vanclay and ].P Skovsgaard. Growth
and yield of a tropical rainforest in the Brazilian Amazon 13 years after logging. Forest Ecology and Management 71: 267-274.

- Soares P, M. Tome, J.D. Skovsgaard and J.K. Vanclay. Evaluating a gtowth model for forest rnanagl:mcm usmg continuous forest inventory dara.

Forest Ecology and Management 71: 251-265.

‘Sl.tnder!m. W.D. Global.cnvironmental change, sociology, and 'pa.radlgﬂ) isolation, Global Enmmumnmf Cbaug: 5: 211- 220

Sunderlin, WiD. Managerialism and the conceprual limits of sustainable developmeént. Society and Niztural Resources 8: 481-492. .

*Sunderlin, W.D. Resource decline and adapration :hrough time: ﬁ.shcu in San Miguel Bay, Phdlppmcs Ocean deoauld Management 25:
217-232.

*Tan, WL-X., ' TJ; Blake ancl T.J.B. Boyle. Ear]} a:lccuou for dmught tolel‘;ncx‘.and :tlannnshlps to dry weight pa.l'l‘momug in hlack ¢ spruce
families. Forest Science 41: 168-180.

*Usoltsey, VA. and J.KC. Vanclay. Stand biomass dynaumcs of pine plarwancns and. naturai foresls on d.rystcppc in Kau]dnsm Scaad:uvm
Journal of Forest Research 10: 305-312. {

Vanclay, J.K. Growth madels for tropical forests: a synthesis of modc!s and methods. Forest Science 41: 1-42.

Vanclay, J.K. Operator bias with optical wedges in point sampling. Commonwealth Forestry Review 74: 158,

*Vanclay, J.K;: Sustainable silvicilturil systems: lessons from Queensland, Australia. Jn ©. Sandbukt (ed.), Mamg?»m: of Tropical Forests: Towards
an Integrated Perspective. Ocmsmna] Papers from SUM No 1/95. Centre for. Dmlopmcm and the ‘Enﬂml:uncnt. University of Oslo, pp.

. 2169-181: g

*Vanclay, J.K, J.P. Skovsgaard and C I‘chgaand Hansen Asscssmg the r.;ua]:q,r pfpcnmnenl: sampIt p]ot databascs for growth modelling in forest
pianmnons Forest .Em.r'o&y and Afandgemem 71: 177- IBG ! %

Proceedings

Dylkstra, D.P. Technalogy ahd the practice of forestry. Keynore presenration. In L. Bren andC Greeuwood (Cd!l Prwzedmxs. Institute ofﬂammx
of Australia-16th Biennial Conference. Institute of Foresters of Australia, Canberra; pp. 3-8.

- Ibach, M., Electronic puhllshmgoffamtry information for developing countries. In A. KempFand V. Brown (eds), Bia try Information and -

Knowledge Exchange. Proceedings of IUFRO Subject Group $6:03-00 Information Systems and Terminology, held at thc XX IUFRO World
- Congress, 6-12 August 1995, Tampere, Finland. S'vm.’s Federal Insticure for Fomt, Snow md landscape Research (WSL} Bu‘mcnadatf PP
43-49. .

*Kaimowitz, D. The end oftl’ae llambutger connection? Livestock and, dcfomml:mn in Centnl .hneﬂca in the 1980s and 1990s. In H. Con:cs— ;
- Salas, R. de Camino and A. Contreras (eds), Readings of the Workshap on Government Policy Reform ﬁvr Forestry Conservation and Development
in Latin America. Inter-american Institute for Cooperation in Agriculeure, San Jose, pp. 155:176. :

Kowero, G:S. Forestry development planning; the case of Mozambique. In D.G. Brand (ed.),. Forestry Sector Planning: Proceedings of @ Meeting
< held 18-22 Seprember 1994 in Apchorage, Alaska. Canadian Forest Scmce."Foad and. Agm:u]mne Organization of the United Nations,
Ouawa, Canada, pp. 192-205, .

* Piivinen, R-and J.K. Vanclay. Proceedings of the Semam 54 02 and 54' 12 of the IUFRO.U( Warld Congress, Tampere, August 1995.

IUFRO/CIFOR/EFI, Joensuu, Finland.

‘Scherr;S., L. Buck and R. Meinzen-Dick. Proceedings of a Workshap on Mm:sﬁrl.md(‘ izations in Natural Resour Mamgr_r_nml: Toward an

!nmdzwhmy Research. A‘grmﬁ; IFPRI and CIFOR. Washmgmn, DC.

* Based on work compleced before joining CIEOR*



Skovsgaard, ].P, V.K. Johannsen and J,K- Vanclay. Laser déndrometers in forestry: tools or toys? In L. Bren and C. Greenwood (cds), Applications
: of New Technologies in Forestry. Proceedings of the Institute-of Foresters of Australia Conference, Ballarat, Australia, 18-21 April 1995. -
Institute of Foresters of Australia, Canberra, Australia, pp. 289-298. 2 G ;

Vanclay, J.K. Growth models for complex tropical forests: design, construction and extrapolation. In'Y. Konohira (ed.), Growth-and Yield of
Tropical Farests. Proceedings of IUFRO Symposium, 26 Sept-1 Oct. 1994, Tokyo University Of Agriculture and Technology, Fuchu, Japan,
PP.]O‘-IE' S . - ; . ! - ] o ¢ = : ;

. Vandlay, J.K.' Introduction to forest yield forecasting. fn Yield Forecasting. Seminar organised by FAO, CEC-DG V1 Agriculture, CEC-JRC Ispra
and CEC-Eurostar, 24-27 Oct 1994, Villefranche sur‘Mer, France. CESD Commuhauraire, Senningerberg, Luxembourg, pp. 401-408..
. Vanclay, J.K. Modelling land use patterns at the forest edge: feasibility of a static spatial model. In: Ecological Ecanomics Conference, Coffs
- Harbour NSW 19-23 November 1995. CARE, UNE, Armidale, pp. 79-84.

Vanclay, J.K. Modelling to explore land use patterns at the forest edge: objectives and model design. In i’.'Bi'lm'mg, H:-Bﬁw and B. Williams ‘

(eds), Proceedings, International Congress on Modelling and Simalation (MODSIM'95), 27-30 November, University of Newcastle, NSW, pp.
1:113-116. . AT 3 B . ;

*Vanclay, J.K, A simple de_nsimdcpmdmg.gromh model implcmtﬁd as a spreadsheer. /n'Y. Konohira (ed.), Growth and Yield of Tropical Forests. -~

- Proceedings of TUFRO Symposium, 26 Sept-1 Oct. 1994, Tokyo University Of Agriculture and Technology, Fuchu, Japan, pp. 98-109. -
“Vanclay, J.K., |.P. Skovsgaard and G.Z. Germer (eds.) Growth and Yield Estimation from Successive Forest Inventories. Selected papers from an
IUFRO Conferenice in Copenhagen, 14-17 June 1993, Special issue of Foress Ecology and Mangagemient 71:171-276. ! ' :
‘Byron, R.N. CIFOR's policy research. JTTO Trapical Fores: Update 5(4): 13. RE2 : e : :
Byron, R.N. Rehabilitating Imperata grasslands. Report-of an International Workshap on Agroforestry Innovation on Imperata Grasslands.
~~ Banjarmasin, South Kalimantan, Indonesia. January 1995. ITTO Tropical Forest Updase 5(2):24-25. T e >
Byron, R.N. Tree farming by small farmers on degraded lands in Central Vietnam. - Forestry Chronicle 71(2): 183. v
‘*Kaimowitz, D.* Livestock and deforestation in Central America in the 1980s and 1990s: A policy perspective. EPDT Discussion Paper #9.
IFPRI, Washingwon D.C. . , PR : SRR

*Kvist, L., S. Gtam and J.K. Vandlay. Estimating the impqrmoc_éfhnhz'm;im; ﬂoéd-piain forests for Peruwviait flood plain inhabitanés (Abstrace

only). In E. Korpilahti, T. Saloncn and S. Oja (eds.), Caring for the Forest: Research in a Changing World. Abstracts of Invited Papers at
/ - JUFRO XX Werld Congress 6-12 August 1995, Tampere, Finland, pp. 67-68. k _ ; :
Skovsgaard, .2, J.K. Vandlay and O. Gascla. An overview of approaches to evaluating forest growth models (Abstract only). In E. Korpilahti, T.
" Salonen and S. Oja (eds), Caring for the Forest: Research in « Changing World, Abstacts of Tnvited Papers at [UFRO XX World Congress 6-12
-August 1995, Tampere, Finiland, p. 293. . s e r ' : : :
Turnbull, J.T. CIFOR’s research on reforestation. 1770 Tropical Forest Update 5(1): 12. Vo TRy
Vanelay, JJK. Minimum data requirements for sistainable forest management. TUFRO News 24(1:11-13. :

*Vanclay, J.K. E. Williams and A.C. Matheson, 1994. Experimental Design and Analysis for Use in Tree Improvemerit. CSIRQ, Melbourne. 174 pp.

.~ ACIAR News, March 1995. s
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S mecssor Bo Bcngtsson (Sw:den}, chdlsh Unwcmty of Agncull:u:a.l Sc:cnoes, Uppsala Sweden |
(Chalrma.n)

" Dr. Yves Bifot (France), lnsnmt Nauonal dc, la R::chcrehc Agmnomnquc, Dcpartmpnt of Forestry
. R:seard: Av:gno::, Francc (V' o:-chmrman) : _

Dr Sum: Bhnnubhamou (Th:u[s,nd), kel Unm:rswy, Faculty of Forr.stry, Bangkok, Thalland

Mr Alan Brown (Australia), Commonwmlth Scacnuﬁc and Industnal Rm&rch Otgamzaum, Dmsmn of
_-Forestry, Canberra, Australia. > ;
" ‘Dr Ronnie de Camino Velozo (Chile), Precious Woods San ]osé Cc;sa:a R.lca : -

- Dr Stanley Heckadon Moreno (Panama), Smithsonian Tropical Rescarch Insnmtc, Balbca, Pa.nama
Professor Yoriko Meguro (Japan), University of Sophia, Tokyo, Japan. ) _ :

 DrJeff Odera (Kenya), Kenya Forest Research Institute, Nairobi, Kenya.
~_ Professor Diannie Racheleau (USA), Clask University, Worcester, USA

Professor Jeffrey Sayer (UK), Center for International Forestry Research, Bogor, Indonma
'Mr El Hadji Sene (Senegal), Foood and Agriculture Organization, Rome, Traly. . s
- Dr Toga Silitonga (Indonesia), Agency for FDI'CSCIT Research and Dcvclopmcnt, Jakarra, Indcmesla (Hosl:

. Country Represéntative). -~ :
Dr David B. Thorud, University of Washington, Scan:lc, USA {Chmmian, TCRAF Board of Trustees)
“Dr Cornelis Baron van Tuyll van Serooskerken (Netherlands), GTZ Deutsche Gesellschaft fiir Technische

: Zusammcnarbclt, Fo:cst Rcsuurocs Ma:nagcmcnt a.ud Conscrvanonnf Namrc, Frankfur: Gcrmany.




- APPENDIX '4:'_'ABBREV|AT|0NS AND ACHO‘NY,_MS

ACtAR' ~ " AustralianCentre for Intcrnatlonal Agncu.lmral Rcsca.rdl Austraha

AFRD . Agency for Forestry Research and Deévelopment, Indonesia
APAFRI . Asia-Pacific Assocnauon of Forestry Reséarch Insututes
. ASB Alternatives to Slash and Bum ¥ '
_BIOTROP SEAMEO Regional Centre for Tropical Blology, Indonesia '
_ BMZ : ; Bundesministerium fiir Wirtschaftliche Zusammenarbeit, Federal chubllc of
Germany -
CAB Intcmanona.l Centre for Agnculturc and Bioscience International, UK
CAF - Chinese Academy of Forestry, People’s Republic of China
CARE .~ Cooperative for American Relief Everywhere, USA = :
CATIE. - Centro Agronémico Tropical de Investigacién y Ensefianza, Costa Ru:a
CD-ROM - coinpact disk - read only memory .
CFAF ' CFA Frang; unit of currency used in certain Afncan states (U3$1 = 506 CFA
: - Francs)- ;
CGIAR - Consultative Group on International Agrlcultural Researeh, Wash.mgton DC, USA
. CIAT" Centro Internacional de Agicultura Tropical, Colombia
. CIFOR - " Center for International Forestry Research, Indonesia : T
. .. -CIRAD - Centre de Coopération International en Recherche’ Agronomlque pourle =~
i . Développement, France , '
CIRAD-Forét Forestry division of CIRAD 3
SIESD “ . . Commission on Sustainable Development
CSIR . - - Council for Scientific and Industrial Research, South Aftica
DDB - gk Deskundlgenwerkgrocp Duurzaam Bosbeheer, th.herlands ;
EU : European Union _
FAO = Food and Agriculture Orgamzauon of the Umted Nations, Rome, Italy
FEM ~ Forest Ecosystem Management
FORESTEK * " Division of Science and Technology of CSIR, South Africa -
FORSPA ¥ Forestry Research Support Programme for Asia and the Pacxﬁc, Thailand
FRIM - Forestry Research Institute' Malaysia '
ESC 3 - Forest Stewardship Council, USA -
'FUNTAC - Fundagao de Tecnolégia do Acre, Brazil
GIS - ~ geographic information system
GTZ Lt Deutsche Gesellschaft fiir Technische Zusamrncnarbelt, Federal Rzpubhc. of
. Germany
ICRAF _ International Centre for R&sea.rch in Agroforestry, Nalrobl
"IDRC - ~ Interriational Development Research Centre, Canada :
[ICA =~ ~ Instituto Interamericano de Cooperacién para la Agncultura, Costa cha
IITA . : - International Institute for Tropical Agriculture, Nigena
S PR ~ . Inter-goveérnmental Panel on Forests ;
IPGRI-. - . International Plant Genetic Resources Institute, Iraly -
ITTO T International Tropical Timber Orgamzauon '
S -+ Initiative Tropenwald, Germany
© - [UCN  The World Conservation Union (formerly the Internauonal Uruon for
. ' Conservation of Nature and Natural Resources), Switzerland
IUFRO - ' '_Intcmanonal Union of Forcst Research Organizations, Austria
- LAN ~ local area network )
LEI : ¥ ' Lembaga Ekolabel Indnnesna, Indonesm i
NARS * . National Agricultural F Research- SerwcefSysrem(s)
NGO °  ~ non-governmental organisation . ,
NTFP. - . - non-timber.forest product -
ODA ; Overseas Deveiopment Admmlstrauon. UK~

51 R . Oxford Forestry Institute, UK
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Plinio Sist .

PATN

. PHPA

RAPD
RFLP
SACCAR

SADEC.! =
SADC-FSTCU
SEAMEO
TREE-CD
UNCED

UNDP
UNEP .
UNEP GRID
UNESCO
USAID
WCMC

- WWEF-I

a software package far exploratory data analysis .

Perlindungan Hutan dan Pelestarian Alam, Forest Protection and Forest
Conservation, Ministry of Forestry, Indonesia.

random amplified polymorphic DNA

restriction fragment length polymorphism

Southern African Centre for Cooperation in Agricultiral and Natural Resources

. Research and Training

Southern Africa Development Community, Malawi
Forestry Sector Technical Coordination Unit of SADC

‘South East Asian Ministers of Education Orgamzanon, Thailand

Forestry on CD-ROM — Abstracts

United Nartions Conference on Environment and Developmcnt, Rio de Janeiro,

Brazil, 1-12 June 1992 _

United Nations Development Programme, New York, USA

United Nations Environment Programme, Kenya x

UNEDP Global Resource Information Database

United Nations Educational, Scientific and Cultural Orgamzanon France
United States Agency for International Development’

World Conservation Monitoring Centre (IUCN), UK

Worldwide Fund for Nature — Indonesia




. The CGIAR Systcni

Thc Conwltatwc Gl:oup on Im:crnanonal Agncultural Rcsca:ch
~ (CGIAR) is an.informal association of public and private sector

- donors that supports a network of sixteen international agricultural
research institutes, CIFOR bqng the newest of these centres. The

‘i ‘Group was established in 1971 . The CGIAR Centers are part of - a
o -globa] agricultural research s system ‘which.endeavour to apply

e Sw:tzerland

international scientific capacity to solution of the problcms of- tﬁe
_'..worlds dlsadvantagtd peoplc . - :

The CGIAR Mlssmn

" Through international research and rclated activities, and in_
partnership with national research systems, to contribute to
. sustainable i improvements in the produc:tm:y of agriculture,

forestry, and fisheries in developing countries in ways that enhance
nurition ancl scll -being, cspecully among low-income pcopie
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