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IERMINOLOGY NOTE

The Task Force revieved forestry research needs in all developing
regions and, for purposes of convenience in this report, this coverage is
referrad to as "tropical countries.” The geographical boundaries of the
developing countries lie mainly between the Tropics of Cancer and Capricorm,
but they embrace a wide environmental spectrum. Included are areas of
temperate” and sub-tropical forests at higher altitudes within the cropics, or
at mid-lacizudes, especially within the Mediterranean winter rainfall climacie
region.
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TROPICAL FORESTS

= Energy for cooking and heating for nearly 2.5 billion people.
u Source of more than haif the world's bio-diversity.
= Food security and sustainatle liveiihood for 200 million forest dwellers.

= Export earnings for 33 developing countries.

= Essential for maintaining the quality of our earth’s atmasphere
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EXECUTIVE SUMMARY

A. BACKGROUND

The Bellagio II Task Force on Tropical Forestry Research was
convened in February 1988 by the Rockefeller Foundation, the United
Nations Development Programme (UNDP), the World Bank and the Food and
Agriculture Organization of the United Natioms (FAO). The Task Force
had been called for by an earlier Bellagio meeting of July 1987, which
recognized that the state of forestry research and the level of supporc
to provide solutions to problems of deforestaciom and associated
environmental degradation fall far short of needs. The July meecing
had, in turn, been convened to give further impetus to an intermational
effort to reduce tropical deforestation known as the Tropical Forestry
Action Plan (TFAP).

Even though total international expenditure in support of forestry
development, broadly defined, has roughly doubled over the past five
yeéars to about USS1,000 million, research expenditure is scill only five
per cent of the total. This compares to 10 per cent of the toral in the
case of agriculture. :
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The Task Force was asked to 1) assess the potential benefits from a
significant expansion of investment in research, 2) identify prioricy
research opportunities, and 3) define and recommend appropriate
institutional mechanisms to guide and co-ordinate an expanded global
research effort to meet the potentials and the opportunicies.

3. PO A oM ANDED c oG

The Task Force began with a comprehensive review of the gains from
past research. The review covered the four areas of opportunity
addressed by the. TFAP: )

** the contribution of forests and trees to
sustainable land use and food security;
the contribution of forests and trees to
energy security;

the expansion of sustainable forest
induscry development; and

the conservation and management of
tropical forest ecosystems.

S S

It concluded that significant additional investment in priority
research has the potential for making major contributions to human
welfare and to sustaining development efforts in other fields such as
agriculture, energy, and industrial development. The many gains within
reach could include the following:

1. In addicion to direct benefits of fuel and fodder, there can
be major gains in food security as a result of research on improved land
use that incorporates trees. For example, shelterbelts, alley cropping
and other agro-forestry practices have been shown to contribuze to
raising crop yields and increasing the sustainability of agriculture.

2. Downstream benefits from application of watershed management
research include reduced erosion and siltation of reservoirs needed for
irrigation, hydropower production and flood control.

3. Research to improve the productivity of mulci-purpose trees
would significantly increase the supply of fuel, fodder and other goods
for many of the 120 million people in the Sahelian and Himalayan regions
who rely on trees for those products.

4. Many of the 300 million people living in dryland regions which
are severely or moderately desertified could benefit from expanded
research on management of natural savannah woodlands, as well as from
research on tree species tolerant of aridicy and salinicy.

ii
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S. Research to select, improve and establish trees could more
than double the average productivity of trees used in the tropics to
produce fuel. Aggressive application of such research results could
benefit 200 to 400 million people out of the 3,000 million pecple who
will face acute scarcity or deficits of fuelwood by the turn of the

century.

6. Raesearch on small and large-scale induscrial forestry and
forest products can expand export revenues, decreass dapendence on
imports of essential forest products, and generata rural employmentc and
income. For example, based to & great extent on a solid and intansive
research efforc, Chile has increased its forest products exports up to

‘US$500 million per year.

7. . Tree seleccion and improvement research has already shown the
potentials for reducing costs per cubic metrs of wood in the tropics to
levels that.are competitive anywhers in the world. As a resulz, the
costs of producing paper could be brought down, thus helping educaciona
programmes that could, potencially, raise the litaracy levels of
hundrsds of millions of people. This is an essential prerequisice for
sustainable development.

8. Research on conssrvation and management of tropical forest
scosystems, particularly the knowledge and practicas of indigenous
forest-dwelling peoples, can contributs to safeguarding a major
proportion of the world's biclogical diversitcy. This will help ensure
that present and fucure generations will be able to tap the vastc
reservoir of plant and animal genetic resources in tropical forests to
maintain and to broaden the genetic base for food crops, medicines,
industrial products, and ocher useful goods. Based on past experience
with the domastication of tropical plants, this is clearly a crictical
resource Tequiring protection.

From this review of past progress and promising future
opportunicies, five fields emerge as prioricies for expanded inveszment
in research:

agro-forescry and vatershed managemenc;
nacural forest ecology and managemenc;
trae breeding and tree improvement;
ucilizacion and markecing; and

poliey and socio-economic issues.

TrYEy

Specific topics within each of these fields ara identified in this
raport. It is fully recognized thac priorities will differ among
countries and circumstances within countries.

While the potential for substantial gains from research exists, it
is recognized that an expanded research effort will not make progress
unless there is the capacity toc manage it and implemenc iz, however
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well-chosen the objectives and priorities. The Task Force concludes
that the current state of national research systems in developing
countries will be a major constraint unless significant effort is made
to expand capacity. Of particular importance will be efforts to:

*#* generate internal political awareness of
the importance of the issues being
addressed and the potencial contribution
of research; and secure long-term financing;

** re-orient research to betcter address the
needs of the rural poor, and strengthen the
education of researchers and technicians;

** improve research organization and
management, including incencives for
retention of key staff; and

#* strengthen interactions among researchers,
both nationally and incermacionally, and
becween researchers and users.

The weaknesses of national research organizations are compounded by
the lack of any international focal point for addressing the weaknesses
through financial and technical assistance. Although tropical forest
research {s being supported by many bilateral and multilateral donors,
there is no central body that can co-ordinate and offer well-informed
help to donors, to national bodies, and to research establishments. In
particular, they need help in evaluating needs and priorities,
mobilizing support, developing capacity, focussing research, and sharing
information with countries that need it most.

Thus, the Task Force recommends the establishment of an
international mechanism to stimulate, plan, co-ordinate, and support a
centrally or regionally-directed tropical forestry research strategy and
programme, and to encourage relevant research work at the national or
regional levels through a variety of funding arrangements. The
potential exists to achieve rapid results in research findings and in
strengthening national research capabilities.

D. co D S

Against this background, the Task Force recommends avthree-pronged
approach to overcoming the constraints and meeting the opportunities for
expanded research. These are:

#* creating an internactional framework to
plan, co-ordinate and support a re-enforced
and expanded research programme;

#* building national research capabilities,
especially in the near term, in order to
facilitate expanded research; and
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#* providing a focal point for an enhanced,
decenrralized research effort in che five
priority fields identified by the Task Force.

To this end, the Task Force rscoumends the establishment of an
International Tropical Forestry Research Council (ITFRC). It would
provide a mechanism for channelling and co-ordinating international
financial and technical support to forestry rssaarch in the developing
countries. The Council vould be supported by, and answer to, a group -
intserestad donors. It would have a Technical Advisory Commictee, an
Executive Secrecariat, and regional co-ordinators.

Its main tasks would be:

w* rp improve research capability and capacicy
in cropical countries through information
syscems development, technical and manage-
ment training programmes, and other support
accivicies; and )

** o accelerate progress in research by
generacing vell-planned project proposals
for donor funding. :

Approaches to these tasks might include networks, twinning
arrangements, contract ressearch, training activicies and other special
projects. TFlexibility in funding research in the field would be
emphasized, but a base of cors funds would have to be secured for
operational stabilicy of the Council and its support staff.

Financial requirements for core support to the operations of the
Council are seen as modest -- on the order of US$3 2illion annually.
addicion, the Task Force estimates that extermal support for research
and improved research capability should progressively rise from a leve!l
of USS46 million reported in 1986 to approximately US$90-USS100 millier
per annum by 199S.

Specific forestry research programmes related to increasing
productivity of multi-purpose trees in Asia and Africa and improved
forest products utilization in Latin America have already been
formulated and are ready for proampt implementation.

E. SUGGESTED FOLLOW-UP ACTION

Should a decision be taken at the Bellagio II Conference to suppor
this new {nitiacive, there is enough information available to enable a
more detailed programme within the framework proposed to be developed
quits quickly. The next steps that might be takan to achieve this are
-indicated in the Task Force report.
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PREFACE

In July 1987, an international strategy meeting on tropical forescs
was convened under the auspices of The Rockefeller Foundation, UNDP, the
World Bank, FAO and the World Resources Institute (WRI). Twenty-five
world political, financial and scientific leaders met at the Bellagio
Study and Conference Centre in Italy to discuss global action to address
tropical deforestation.

This meeting, known as’ Bellagio Forestry I, was organized in
response to the TFAP, which was launched in October 1985, The TFAP
represents a major international effort to provide a strategy for
reducing deforestation and promoting sustainable use of tropical forest
resources. The purpose of the meeting was to debate the constraints to
effective implementation of the Plan at the national level, and to
recommend steps to overcome them. A ten-point Statement emerged, which
is presented in Annex 1. The meeting concluded with a call for the
formation of a task force to prepare proposals on policy responses,
financing strategies, and institutional mechanisms to implement the
action agenda. The task force would report to a second Bellagio
Forestry meeting in 1988.

At Bellagio Forestry I and in subsequent consultations, there was
widespread agreement that the weakness of the existing tropical forest-
related research system is a major constraint. The forestry advisers of
bilaceral and mulctilateral agencies, as well as non-governmencal
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organizations (NGOs), working to implement the TFAP, recommended zhac
Bellagio Forestry LI should focus on research stratagies to suppor:s
implementacion of the TFAF. In response, the Rockefeller Foundacion,
UNDP, the World Bank and FAO formed an international Task Force on
Forestry Research to report to the Bellagio Forestry II meecting.

The Task Force had the following terms of reference:
- to review the relevance, effactiveness, and capacity of

tropical forest-relatad research and its relations with all
aspects of development;

- to identify priority research needs over the short, medium and
long term; and
- to recommend appropriate institucional frameworks and

- mechanisms, and estimate their cost.

The Task Force commenced work in February 1988, and its membership
is given in Annex 2. The Task Force has taken a broad approach in i:s
raview of inscitucional options for strengthening the contribucions of
forestry-relaced rasearch to implementing the TFAP. It has placed gra-
emphasis on the need to strengthen policy research, as well as technic-
resesarch on forest resourcs management within the general concept of
sustainable development as outlined in the report of the World
Commission on Environment and Development (the *"Brundtland Report”).

The conclusions and recommendations of the Task Force are based on-

(L a review of major studies and recent conference reports on
: tropical forest-relaced research (many of wnich are liszad in
the References section of this report);

(i1) a series of background papers prepared by the Task Force
members. and others (see aAnnex 3);

'(ii;) eighty-five responses to a questionnaire sentc to research
organizations working on tropical forestry issues in aAlrica,
Asia and Latin America; and

(iv) extensive consultacions by Task Force members with a wide ram:
of inscitucions in 40 countries. Members met with more chan
350 forescry specialists, rasearchers, policy makers, scaff o
bilaceral and multilaceral development assistance agencies,
members of NGOs and representatives of the private seccor.

Through this process, the Task Force has attempted to specify an
institutional framework which is practical, cost-effective, and capabl:
of stimulacing and co-ordinating areas of research that are critical =¢

"addressing forest land-use problems in developing countries,
particularly the needs of the rural poor.

vii
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L
l. INTRODUCTION

A. DEFORESTA AND OPICA ORES ROBLEMS

Deforestation threatens the sustainability of development.

1. Hundreds of millioms of people living in the tropics depend on
forests for their survival. Forests and trees are their main source of
food, fuel, fibre, fodder and other necessities.

2. For many additional hundreds of millions -- farmers in tropical
agricultural environments, rural communities, and urban dwellers --
trees play an essential role. They improve the productivity of farming
systems, thus contributing to food security. They stabilize watersheds
and reduce erosion and flooding. They provide wood for energy, raw
materials for construction, fibre products such as paper, and countless
other goods and services needed to improve human welfare.

3. In more subtle ways, forests contribute to global welfare, for
example, providing the genetic material which now underlies many of our
basic foods and generating employment opportunities. Tropical forests
will become increasingly important in meeting future needs of an
expanding global population.



4, Despite the significant contributions made by forests and trees °
the tropics, every year more than 1l million hectares are being
destroyed. In additional, incalculable millions of trees are losc
through forest degradation, over-exploitation for timber and fuelwood
overgrazing by livestock, and other non-sustainable uses.

5. The negative impacts of deforestation, forest degradation and lo
of farm tress in the tropics are growing. These impacts include:

** increasing soil degradation and
desercificacion which lead to food
insecuricy;

** declining water qualicy, which affeccs
human heslth;

** rising costs for hydropower and irrigacion
projects as dam reservoirs become filled
wich silc from erosion;

** hardship and misery for a huge and
increasing population wheo cannoe find
fuelwood or afford alternative fuels;

** declines in productive employment, because
wood, both as a raw material and a fuel for
induscry, is becoming scarce and expensive;

** declining foreign exchange earnings and
increasing import bills for forest products
as forests are depleted of commercial woods;

** Joss of biological diversity and the gene
pool which has been so important in
supplying che basic genetic material
underlying many of our important food
products and medicines;

** the cuctting and burning of tropical forestcs **
which is contributing to atmospheric emissions
of "greenhouse gases," thereby amplifying che
problem of global warning.

B.  CURRENT RESPONSE -- THE TROPICAL FORESTRY ACTION PLAN

5. Donors and development organizations, both governmental and
nongovernmental, are well aware of these problems and increasingly are
taking action to reverse the trends. Indeed, official development
assistance for forsstry has been increasing at an anmnual rate of some
to 15 percent since 1984, doubling to about US$1 billion at present
(FAQ, 1987).

7. Recognition of the need to improve the effectiveness and

. efficiency of national and intarnational efforts to address tropica.l
forest problems led to the development of the TFAP under the overall ¢
ordination of FAO. Some 60 tropical and donor countries endorsed the
TFAP as a global strategy following its release in 1985, and it has be
adopted as a common framework for action by the developmenc assistance
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community. The basic objectives of the TFAP are to contain tropical
deforestation, to ensure the basic needs of rural and urban poor for
food, fuelwood, fodder and shelter, and to increase the contributions of
forests as a sustainable source of employment, income and export
earnings.

8. To achieve these objectives, the TFAP addresses opportunities-to:

#* enhance the role of forests and
trees in promoting suscainable land-
use patterns through introduction of
watershed management and agro-forestry
approaches;

w*  increase the efficiency of fuelwood
use and the supply of fuelwood and
other resources through improved
technology and improved policies and
actions by governments and local
citizens;

sk increase the sustainabilicy of foresc
industry operations and forest
management through introduction of
incentives and technologies to
encourage more widespread use of
sustained yield forest management and
improved efficiency in conversion of
wood to products; and

#* reduce deforestation and expand and
improve the conservacion of tropical
forestc ecosystems to proctect
biological diversity and the genecic
resources which may be required by
future generations.

9. National-level TFAP activities are now in various stages of
implementation in 55 tropical countries. It is becoming increasingly
clear, through these activities and through more detailed enquiries such
as those of the present Task Force, that the information on which to
base effective strategies, plans and actions is critically inadequate,
as is the research capacity to generate the needed information.

C. THE NEED FOR EXPANDED GLOBAIL RESFARCH

10. A significant expansion of investment in research, particularly
the strengthening of forest research capabilities of developing
countries, is needed to fill critical information gaps and to expand the
information base. This need was emphasized in one of the 10
recommendations put forth at the first Bellagio forestry meeting, which



are summarized in Annex 1. Attempts to implement the other nine

recommendations have encountered sericus information bottlenecks, thus
further justifying a significant expansion of research. Understanding
what specifically needs to be done and how to do it effectively requi:z-

ressarch.

11. Development assistance for the forsstry sector has shifted in
recent years. For example, in the case of the World Bank, over the
1977-1986 decada, some 60 percent of resources for the forestry secctor
were devotsd to the arsas of farm and community forsestry and watershed
management, as couparsd with only five per cent in the previous decade
Research to support this nev area of emphasis is sorely lacking and
cricically needed. Of particular importance i{s the need to orient
ressarch to addressing the needs and problems of the rural poor. This
requires research on low-input techriclogies which conform te local
social and ecological condicions. However, it has become clear chat
technologies are available to help address many of the existing
problems, but the policy reforms and other measures required to promot:
widespread use of such technologies are poorly understood. A
significant expansion in policy research is urgently needed.

12. Vhile development assistance in the forestry sector has expanded
rapidly over the past faew years, still only five per cent of the tocal
or some USS46 million per year, goes into research, according to FAO's
most recent enquiries. By comparison, the percentage of total
agricultural assistance (excluding tachnical assistance grants) that
went to research and training increased from around four per cent in
1977-78 to nine percent in 1984 (FAC 1986). If the same percentage of
forestry aid went into resesrch and training as in the case of
agriculture, the level of annual assistincs would be on cthe order of
US$100-110 miliion. Such an expansion would be reasconable, given the
size and critical nature of the problems and the poor state of knowled:
on how to confront them.

13. Without added investment, the existing global tropical forescry
research system will lack the capacity to generate the information
needed to implement the TFAP. The poor state of the research system w-
recognized in 1981 when the World Congress of the Incermational Union ¢
Forestry Ressarch Organizations (IUFRO) called for re-assessment of
research prioricties and strengthening of tropical forestry research.
The urgency of the i{ssue has grown since then. In 1987, this led done:
and action organizations, both governmental and nongovernmental, to cal
for an assessment of the problems and opportumities, and for a high-
level forum of donors, national leaders and scientists to consider the
alternatives for action. The present raport summarizes the called-for
assessment; the second Bellagio forestry meeting in November 1988
provides an inicial forum for discussion and decisions concerning
appropriate stratagy and action to expand tropical forastry research.
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D.  QORGANTZATION OF THE REPORT

14, In section II, priority research needs and opportunities are
identified in light of the problems which need to be addressed and the
promising areas of research as evidenced by current research activicy.
Continuity with past and current activity is emphasized, recognizing
that future expansion and improvement of the global tropical foreszry
system should be evolutionary, rather than revolutionary, and should
build on existing strengths {n national and internactional research
organizations. The emphasis should be on investment in actual research;
investment in institutions would be justified only if required to
.develop, implement and c¢o-ordinate research needed to underpin TFaAP
activities. :

15. Section IIl provides an overview of the capacity and shertcomings
of the existing global tropical forestry research system to meet the
needs identified in section II. Emphasis is given to the adequacy of
the human, physical and financi{al resources available and to the
adequacy of the organizacion and management of such resources in meezing
research objectives and needs.

16. Finally, section IV provides a recommended strategy and plan of
action for addressing the problems i{dentified in section I1I, and for
expanding research in the key opportunity areas identified in

section II.
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17. Tropical forest research needs have been assessed by FAO, the
World Bank, IUFRO, the International Council for Research on Agro-
Forestry (ICRAF), the Rocksfeller Foundation, and regional and national
organizations. These assessments, together with the results of the Task
Force’s questionnaire survey and its widespread consultations, have been
used to develop the potentials and priorities for research presented in
this section.

18. Reducing lengthy "shopping lists" of research topics down to a
systematic, focused set of priorities for expanded investment is an
arduous process, involving a greac deal of consultation, discussion and
evaluation. However, the Task Force considered it a necessary process
in order to avoid a past tendemcy in forestry research to disperse
limited resources over too many research areas. Agricultural research
experience has demonstrated the benefits of concentrating resources in a
limited number of arsas with high potential payoff.

19. The present section reviews key areas of research wiich have
contributed in the past, and could contribucte in the furure, to
achieving objectives for each of the four TFAP areas of opportuni:ty
listed in section I. These areas are: forests and trees in land use
and their role in achieving food security; trees and energy securicy;



industrial forestry; and ecosystem conservation and the maintemance of
biological diversity. Research to address these opportunity areas has
to be integrative, involving physical, biological and social science
researchers working together.

20. The presentation for each area also includes capsule descriptions
of research findings (in italics) which warrant further testing and-
should be pursued in additional cases.

A. c ON_OF FOR USTAIN D _USZ AND
FOOD SECURITY

21. Within this area of opportunity, research needs to deal with four
main types of situations: 1) integrated upland watershed management;

2) integrated arid zone land-use management; 3) farm-level agro-
forestry; and 4) the role of natural forests in meeting food and other
basic needs. There is overlap becween the four, but from a research
point of view they tend to be dealt with separately.

Upland watershed management

22. The TFAP identified some 32 developing countries with serious
problems of upland watershed degradation. More than 150 million
hectares are involved, and the area is growing daily. An estimated 400
million farmers downstream from the degraded lands are being affected
adversely by soil erosion. In many areas, more than 70 per cent of food
crops are produced on irrigated lands. Irrigation often depends
directly on the capacity of dams receiving water from upland watersheds
to deliver that water at the right time and in the right amounts. As
erosion increases, so does the rate of siltation of the dam reservoirs.
The costs involved -- both due to increased maintenance and crop losses -
-- are tremendous in many areas. Food security is compromised.

23. Research is needed to understand the interdependence of forescry,
agriculture and energy-related interventions in upland watersheds. Some
useful work has been done.

** Singh, Panday and Tiwari (1984) documented
these inter-relationships for two Himalayan
villages. They found that animals accounced
for more than 70 per cent of total energy
input into the farming system. Beyond this,
the animals themselves depended on the forestc
for 87 per cent of their fodder. To sustain
the existing system, more than five hectares
of forest were needed per family, while the
actual forest available was slighcly over
one hectare. This situation is repeated in
thousands of villages throughout the
Himalayan region.



** Xumar and Hoctchkiss (1988, in press) show
how the progressive encroachment of
cultivation into forasted areas forces women
and other members of farm families to walk
ilnecreasing distances to gather fuelwood and
fodder from trees. This reduces the time
that they can work on their farms and rsduces .
farm productivicy. As & result, families are
forced inco a furcther extension of area under
crops to produce encugh food, perpetuating a
downward spiral of decreasing output from boch
arable and forest arasas.

24. Much more of this type of work is needed in order to provide the
information en which to base strategies and plans for policy and projes
level-intervencions. Oncs basic causal relationships are bectter
uniderstood, then research (s needed to design the most effective
interventions to put upland dwellers on a more sustainable footing.
Among the innovations to consider are the development of stall feeding
of livestock with increased on-farm fodder production, intensificacion
of range management, breeding programmes which increase trae fodder
production, and improved harvesting approaches. The ultimate objectiv.
is to increase productivity and to reducs erosion and downstream damag

*» Panday (1982) has shown the great variation
in production of dry macter in differentc
fodder speciss, which, in the Himalayan
region varies from as low as five to ssven
kilogrammes co as high as 50-70 kilogrammes
annually per cree. There are significanc
implications in cerms of tree sslection and
seleccion of provenances for given specias.

#* Work by Flemming (1983) indicates that
improved harvesting and management practices
can increase significancly the yields from.
grass and forest grazing lands in Nepal.

For example, the increase was from 1,200 co
6.000 kilogrammes per hectares per year for
grasslands and from 3,000 te 6,000 kilo-
grammes per hectare per year for foresc lands.

25. Research also is documenting the linkages between upland watershe
managesent activities and effacts downstream. The types of inter-
relationships involved are summarized in Figure 1 on the next page. Aas
indicated, the effects of watershed management intervencions can go fa:x
beyond linkages with agriculture and food security. They relate to
_health, transportation, energy production, and so forth. Implied is =
need for a systems approach in researching watershed management incer-
relactionships. Some examples of useful past research indicace che type
of information which is needed for decision making:



Figure 1: Impacts of Watershed Management
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3:5’121"3 have daveloped a mechod of

cting the influence of trees upon land-
sl;des (Hawley 1988). Raforescation can
reduce shallow soil landsliding by at leasc
70 per cent. The occurrence of land-slides
dramatically increased when forest areas

were converted to pastures; over 60 per ‘
cent of the converted arsas had landslides.
Productivicy on these landslide aresas was
reduced by 20 per cent to 30 per cent for
over 80 years following the landsllides.
(Truscrum e¢ gl., 1984.) This research did
not follow che effects downscream -- although
research elsevwhere suggests that landslides
that occur into channels are major sources of
sediment to dowvnstream areas.

** Achlil (1984) reports 48 per cenc, 20 per
cent, and 17 per cent reductions in peak
monchly runoff, annual sedimenz transport,
and peak monthly sediment transport,
respectively, caused by improved farming,
taerracing, and tree planting in the Sclo
vactershed on Java, Indonesia.

* Wiersum (1984) scudied surface erosion
races under different agro-forestry systems
in Java, Indonesia. This led £o becter
underscanding of the role of trees, in
combinacion wich crops, in prccecting the
soil. Soil surface management was
rescommended -- trees without soil conservation
measures beneach them will not sdequacely
control ercsion.

26. There is a critical need for more research on the economics of
watershed management. A review of available approaches has been
produced by FAQ (Gregersen g% al, 1987). FAQO also has produced an
overview of incentive mechanisms for encouraging sustainable land uses
by upland watershed dwellers (de Camino 1987). More research on
incentives is needed.

Arid zoune land-use mapnagement

27. Desertificacion is a growing problem which needs significantc
research, since it affects the lives of millions of people. In Africa
alone, an estimated 50 million hectares of rangelands are desertified,
and the lives of more than 80 million people ~ve affected. The

" {mportance of trees and woody shrubs to the livelihood of dry zone
dwellers has been documented through the work of many researchers. Vo
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Maydell (1988) and Le Houerou (1988) have summarized the state of
knowledge in this area. Trees have a significant role to play in the
dry zones in terms of fuelwood, foods and medicines, and fodder
supplies. For example, trees and wood shrubs account for about one
third of the dry-weather feed of livestock in the Sahelian/Sudanian
zone. . ,
28. Knowledge about sustainable land-use options for the dry zones is
limited. As in the case of upland watersheds, research is urgently
needed to understand better the interrelationships between forestry,
agriculture and energy in the dry zones. Such information is needed to
design more effective strategies and actions to increase the
productivity of the dry zones and to develop bolicies for their
protection as population pressure increases.

29. Some promising research is in progress which needs to be expanded
and replicated in different parts of the dry zones of Africa, Asia and
Latin America.

** Openshaw (World Bank 1986) summarizes
the potential of improved management of
natural savannah woodlands to contribute
to tree fodder and fuelwood needs in the
Sudan. Research has shown that, in many
cases, application of simple management
techniques, such as control of harvest
and burning, can more than double
sustainable outputs from less than one
to two cubic metres per hectare per year
(Winterbocrom and Kazlewood, 1987).
Costs can be very low, creating cosc-
effective management opportunities.
Similar results have been demonscracaed
for Niger and other countries.

** FAO's project on genetic resources of
the arid zones, focussing on woody
species, is a worldwide efforc. The
inicial eight countries involved
collected seed, explored natural ranges

- of species (mainly Acacia and Prosopis

species) conserved stands on site,
evalugred materials, did field crials
and made seed available to other
countries. Over the years 1980-1%87,
4 total of 281 well-documented seedlots
(provenances) of 43 species were explored,
and seed discributed for testing and
conservation. Work was undertaken in at
least one inscitution in some l7 countries.
The potencial yield gains from use of resulcs
of this work are significanc.
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30. Technologies for improved productivicy and sustained managementc -
natural savannah woodlands and plantations in the dry zones are
understood betcter than the policy reforms and socio-economic changes
needed to get such technologies widely applied. There is an urgent ne
for more policy and social science research to understand both the
requirements of local inhabitants and the types of policies and .
incentives to encourage improved land uss.

31. Large-scale success in moving toward msore sustainable land use i:
the dry zones will rsquire systeams approaches and widespread policy
reforms in a number of sectors.

32. Lamprey (1978), for example, has looked at the causal factors
involved in desert encroachment in Northerm Kenya: as indicated in
Figure 2 on the next page, the causal linkages include a complex array
of social, political, economic and technological factors. Research is
needed to provide insight inte the potencial effecciveness of
alternative stractagies. Of particular impoertance is policy/socio-
economics research on common property management issues. A summary of
specific research problems is provided in a recent proceedings of a
meeting on common property rascurce management (U.S. National Research
Council 1983).

Irses in famming svscems -- agro-forescry regeaxrch

* 33, Agro-forestry is a collective name for all land-use systems and
practices in which voody perennials are deliberately grown on the same
land management unit as crops and/or animals. This can be either in
some form of spatial arrangement or in a time sequence (Lundgren 13%87)

34, There is widespread understanding of the role of trees in farmin.
systems, both from the resulcs of research and from anecdotal experien
expressad through indigenocus knowledge systems. If trees always
complemented agricultural crops, there would be less urgency for an
exparided research programme. However, becauss trees also comza:te wich
agricultural crops and livestock production for space, water z-2
nutzients, it is crizical that research be expanded so thac cth:
complementarities and competitive rslatiomships can be better known anc
taken into account in planning and management.

35. 'The variecy of ways in which trees can contribute within a farmi:
system is great, as indicaced in Figure 3 on page 1l4. The benefits ca:
come from improvements in crop productivicy, in livestock production 6.
contrel, and/or in income from sale of trea products or savings due to
shift to consumption of home production.

36. While agro-forestry has been practised for centuries in che
tropics. it {3 only recently that it has been subjected to major
scientific investigation by organizations such as ICRAF, CATIE, FAQ an:
various octher regional and national research insticucions. A more
concentrated effort is needed to expand quantitacive analytical resear:
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Figure 2: Some Causal Factors in Desert Encroachment in Northern Kenya
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Figure 3: On-Farm Benefits from Trees in the Farming System
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on agro-forestry, in contrast with the descriptive work which has
dominated the field in the past. There is a need to focus on
quantification of the physical-biclogical inter-relationships involved
in different agro-forestry systems in different agro-climatic
environments.

37. Agro-forestry research on this topic has, in some cases, produced
extremely useful information:

#% CATIE (Enriquez 1983) researched
combinations of pasture and various tree

species, such as Cordia alljodora and
nicrogen-fixing Ervthrina poeppjigajans.

The presence of Erythrina resulted in a 70
_per cent increase in total grass and
protein production. Other similar studies
exisc. :

*% Kang and Wilson (1984) have researched
alley cropping in Nigeria, inveolving
production of maize inter-cropped with rows
of Leucaena Jeucocephala. Maize yields
were consistently higher when Leucaena
prunings were maintained on the fields.
When nitrogen was added in addition cto the
prunings, yields increased even further.

38. Additional research is needed before moving into major programmes
of extension and diffusion of technologies. One practice which is a
clear candidate for further research, both because of the positive
results documented by past research and because of the tremendous
potential, is the establishment of shelterbelts:

** A well-documented case is the shelcerbelr
programme in the Maijja valley of Niger.
Use of windbreaks resulted in an average 17
per cent increase in total crop yield,
despice the fact that land was taken ouc of
crop production for growing the shelterbelrs.
In addition to the protection benefics, the
shelterbelts provide fuelwood estimated ac
52 cubic metres every four years per linear
kilometre of windbreak, and fodder escimared
at four tons every four years per linear
kilometre of windbreak) (Rorison and Dennison
1986, and Long and Dennison 1986).

© #* Research by El-Lakany (1986) and others in
Egypt has demonstrated yield increases as
high as 47 per cent for maize grown with
windbreak protection. Procection benefitcs
vary widely by crops. ’ -
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Farnsworth (1976) has researched the

effects of shade or shelter trees and found

that caccle wich access to shelter gained

676 grammes per day, while the control

group (without shade) only gained 472

grammes per day. Similarly, research has

found that, under high temperatures, milk .
yields increase when cattle have access o

shade.

39. There also is a need for more research on the economics of agro-
forestry systsms so the benefits and costs to farmers can be becter
understood and taken into account in designing programmes. Some recentc

findings:

b e d

Armold (1988) reviewed selected research on
agro-foresctry from an economic point of
view. He considered the influence of
relacive scarcicy of factors of production
on farmers’ decisions and found chac chey
ofcen maximize recurns to labour inpuc
rather than capital. Often this is because
the opportunity cost of labour is high, and
tree growing takes less labour and involves
mors flexible timing. ‘

Dewees (World Bank 1986) researched how
farmers in parts of Kenya are conditioned by
availabilicy of capical and labour. In
4rsas whare labour is scarce, tree growing
may take place where the recurns per hectare
are lower than from other crops, buc the
recurns to labour are some 50 per cent
gresater than from msize production. Reduced
risk also entered the piccure.

Research at CATIE shows that resturns co
farmers can be more than cwice as high when
purs pasture management using post fences is
changed o pasture management using living
fences with clumps of trees scaccersd
throughout the pasture (personal
communication from R. de Camino).

Anderson (1387) carried out detailed
ressarch on the economics of mulci-purpose
tree species in Nigeria. The resulcs
indicate chat rates of recturn can increase.
from 7.4 to 16.9 per cent when soil
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conservation benefirs are included in
addition to wood and fruit benefits in agro-
forestry components, and from 4.7 to 21.8
per cent when shelterbelt soil conservation
benefits are added to wood benefits (poles
and fuelwood) alone.

40. Anderson suggests three key areas for future research:

1) measurement of crop yield in sheltered vs. unsheltered areas;

2) measurement over time of the influence of shelterbelts on soil
nutrients and soil erosion; and 3) more intensive analysis of economic
returns to investment in shelterbelcs.

41. Basic to all of this agro-forestry management research is the
underlying need for a strong programme of research on tree selection,
seed supply, and tree improvement and establishment technigues.
Although useful work has been done in these areas, much more is needed.
Some results so far:

¥ Research has shown that great gains in
productivity can be made simply by
identifying and selecting the seed source
most adapted to a planting locality. In
provenance trials in Nigeria with Fucalvpetus
camgldulensis, the best provenance had a mean
annual increment of 17.3 cubic metres per
hectare, while the poorest only had 5.1
cubic mecres (FAO 1979). In the Congo and
Brazil, the yield of eucalyprus plantacions
has been increased by up to 80 per cent by
selection of the best seed sources (Chaperon
1978; Brune and Zobel 1981). FAO, CIFT,
DANIDA and other groups have established
seed procurement systems around the world
which- aim at improved seed selecrcion.
exchange and distribution.

#*#* Research in India by Pathak and Pacril
(1982) found that the difference in forage
production between the best and worsrc.

provenances of Leugaeng leucoceggglg over a

three-year period was around 70 per cent.

** Much useful work on nitrogen-fixing trees
has been done by various countries (Senegal,
Egypt, China) and various groups including
CTFT/ORSTOM, NFTA, IITA, FAO and others.
Dommergues (1987) indicates the importance of
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ressarch in this area. Certain trees can fix
significant amounts of nitrogen in the humid
tropics, substituting at least parctially for
 purchased nitrogen fertilizers or providing a
source where access to fertilizers is limited.

¥#* In che Tree Seed Centre programme for .
developing countries of Auscralia’s CSIRO,
estimates vere made of the value of timber
and areas likely to be planted wich improved
seed In nine developing countries. Financial
internal races of return on incremental
invescment in the most productive seeds were
calculaced (Development Digesc 1988). They
ranged from 22 per cent in Lesotho to over 80
per cent at Dongmen, China. In addition to
financial benefics from cimber, ocher benefics
included improved tree form, earlier harvest
possibilicies, reduced maintenance, and
improvementcs in agro-forestry and soil
conservation results.

Rirecc contribucions of forests to food supplies and food
sequzicy

42. In some parts of the world, people ssly entirely on the forest fo
food. Many forest dwellars obtain nearly all their protein from wild
animsl and fish meat; fruits, nuts, roots and other edible products mat
up the rest of their diets. Many forest food products, such as fruiczs.
mushrooms, nuts and honey are harvested and commercially markeced,
providing sources of employment and income for rural people.

#% Research by Dourojeanni (1978 as cited in
Falconer 1987) showed cthat in the Ucayali
region of the Peruvian Amazon, some 85 per
cent of animsl protein consumed came from
wild game and fish. Similar resulcs were
obtained in & sctudy of che forest froa
Botswvana (Butynski 1974).

‘43. Papers from a recent FAO meeting on forestry for food production
and security provide background on the subject and emphasize the urgenc
need for additional rssearch in this area (cf. Falconer 1987; Arnold am
Falconer 1987). Wildlife management research and species identificacio
and utilization rssearch are needed to improve the concributions of
forests to food security.
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B. CONTR ON O s N

44. Worldwide concern about the fuelwood crisis affecting millions of
the world’'s poorest people arose in the 1970s. The situation has since
become far worse. At present, well over 100 million persons live in
situations of acute fuelwood scarcity. Some 1.3 billion experience
hardship because of lack of readily available fuelwood and the high cost
of switching to more commercial fuels such as kerosene.

45. Experience from the 1970s and early 1980s suggests that an
appropriate strategy to attack the fuelwood problem in developing
countries should involve:

i) selective encouragement of use of substitute fuels,
particularly in urban areas;

ii) conservation of fuelwood through improvements in wood-burning
stoves, cooking habits and so forth; and

iii) increased development of new fuelwood resources.

Expanded research is needed to support selection of appropriace
actions in each of these areas. Past experience indicates that the
needed research -- particularly on policy and economics issues -- must
be co-ordinated and integrated with research on non-wood energy in the
context of national energy policies and strategies.

e u u

46. In many parts of the world, crop residues and animal dung are
burned for fuel instead of being put back into the soil to enhance
productivity, or being used for animal feed, contour bunding, roof
thatching and so forth. Enough research has been done on this subject
(cf. Foley 1987, Lal 1988) to indicate that burning dung sometimes makes
no difference and in other cases a critical difference in terms of crop
productivity losses. Similarly, the opportunity cost of using crop
residues for fuel rather than other uses varies widely with the
situation.

47. Thus, sound general prescriptions are not possible without more
research to document the costs and benefits associated with dung and
crop residue burning.

48. Policy research is needed to document effects of existing energy
substitution policies and to help design more effective policies. Pasc
research has indicated how variable the impacts of a given type of
policy can be:

** An I10 sctudy in 1987 showed that subsidy
policies to encourage substitucion
of kerosene for wood-based fuels were very
effective in Addis Ababa, Ethiopia; some 60
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per cent of the population shifted to

kerosene within four years. On the other
hand, a World Bank housshold energy scudy

in 1947 showed that in Senegal it was the
more affluent urban households who benefittad
from the campaign initiated in 1974 to
encourage subscitution of butane for wood- .
based charcoal. At the nationsl level, incro-
duction of liquid propane gas led to savings
of only abouct 16-17,000 tons of charcoal
annually, after 13 years of prowmotion and
subsidizacion. The impact on forest
conservacion has been minimsl.

** FEconomics research by Rasiche and Campos
"~ (1986) shows that drying coffee in Costa

Rica with elactricicy is abour six cimes -
and using diesel fuel is three rto four
times - more expensive than using wood.
This type of research has significanc
direct implicacions for fuelwood and ocher
energy markecs and indirect implicacions for
policies on forest protection and energy
in Costa Rics.

Wt L) AL

49. Use of improved wood and charcoal- burning stoves with existing
technology could quite easily result in savings in wood fuel comsumpcis
of some 20 to 30 per cent. However, experience over the past decade or
so indicates that tachnical possibilitias are not encugh to stimulate
adoption of new stove tachnologies. People have a preference for their
traditional cooking methods; designs are not appropriate for local
envirorments and economies; or costs may be too high. Whatever the
reasons, adoption rates for improved wood stoves have been
disappointingly low. Sociological and economic research are needed :=o
better understand the barrisrs and to provide information on which to
base strategies and programmes for improved stove production and
adoption.

;mmzs.d__mﬂm_mnlx

50. The third slament in a co-ordinatad vood-energy strategy is
increased production of fuelwood. Experisncs has shown that problems o
fuelwood scarcity cannot be addressed as an isolated problem. Racher
they must be tackled primarily wichin the broader context of the role o
forests and trees in rural production systams. Among other things, cthi-
can help take pressures off fragile nacural forests and woodlands and
maintain their important conservation and watershed management
functions.

20



51. Many of the key problems associated with rural fuelwood production
on farms and common property lands in developing countries relate to
economic incentives and land and tree tenure. There i{s a need for more
research on these issues. Fortmann and Riddell (1985) have reviewed
studies dealing with tenure issues, and Dewees (1987) and Foley (1987)
have reviewed the economics issues. A key issue relates to appropriate
government pricing policies and how they affect tree growing and
harvesting behavior.

52. Further investigation is needed of the number of options for

- increasing sustainable production of fuelwood from natural forests and
woodlands, in agro-forestry systems, and in plantations and farm
woodlots.

** [Finterbottom and Hazlewocod (1987) have
summarized research being undertaken in the
Gusselbodi forest in Niger. This research
has shown that simple, low-cost management
techniques in the nacural forest, such as
early burning and careful timing of lopping
and felling, can produce three cubic mecres
of fuelwood per hectare per year, or roughly
six cimes the yield that is generally
assumed for unmanaged forests. AcC the same
time, a number of other products result
(gums, fodder, medicines).

c. Us N, g USTRY OPMENT

53. TForest-based industries -- both small and large-scale -- can
benefit local and national economies by generating employment and
income, by providing inputs to other sectors of the economy, and by
generating foreign exchange. However, forest depletion in many
countries seriously threatens the supply of both wood and non-wood
resources. This is due to destruction and over-exploitation of natural
forests, inefficient use and wasteful harvesting practices, and
inadequate investment in forest management and reforestation.

54. As a result, several countries that were major exporters of
industrial wood (such as Nigeria and Thailand), are now faced with
increasing impert bills for manufactured forest products. In 1985,
developing-country imports of industrial forest products exceeded
US$10 billion. This figure will more than double by the end of the
century unless steps are taken to reverse current trends.

55. Many developing countries have sufficient land and suitable
ecological conditions to meet their domestic industrial wood needs at a
significantly lower cost than the alternative of increasing imporcs.
Major research needs relate to improving natural forest management and
use, establishing plantation forests, and promoting appropriate and
sustainable small and large-scale forest-based industries.
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56. Less than five percent of productive closed forests in the tropt
is managed. Alchough bettar use needs to be mads of past research co
improve and expand natural forest management, both technical and poli
research in this area have been seriously neglected.

§7. Much remains to be learned about the tachnical and economic
viabilicy of natural forest management systeas in the tropics. Fores
management research should focus more directly on natural regeneratio
and perpetuation of high-value species, and on improved harvescing
systems to increase efficisncy and reduce logging damage. A major ne
is for research on appropriats concession and pricing policies for
tropical forescry.

-

o A recent study by WRI (Reperto 1988)
reveals chat, in Indonesia, Sabah/Malaysia,
Ghana and che Philippines, govertumenc
pelicies on forsst revenue systsms and wood-
processing induscries provided strong
economic incencives, which led to acceleraced
ractes of forest deplecion and substancial
losses of government revenue, due to lack of
adequate rent capture from concessionaires.
The economic losses due to chese policies,
in addieion to other social and environmencal
impacts, &re enormous. ’

S8. Prioricty araas for policy research include sica-specific
assessmancts of the need and scope for policy reform to promote sound
nanagement of forest resources, including: (1) the level and strucczur
of timber royalties and other charges; (2) other forest concession
-policies, such as the duracion of concessions, area licence fees, and
harvesting prescriptions; and (3) the trade-offs between policies to
promots log exports or domestic processing.

59. Past emphasis on timber production from natural forests ofcen h-
obscured the fact that there are hundreds of ocher produccs which can
sustiinably harvested from tropical forests. Additional research is
needed to study the opportunities for management of natural forescs §
non-timber producets such as foods, medicines, gums, other extracts su
as chicle, barks, vines and so forth.

** Research by Anderson et gl (1987)
docunmenced the significant economic and
scological roles thac the nacurally
yecurring babassu palm (Qrbignvg spp.) plays
in che Maranhao scace of Brazil. Some 64
per cenc of ctotal cash and non-cash income
in three municipios of Maranhao came from
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babassu products during the peak harvest
period of October to December. This has
pelicy implications in terms of protection
and management. Findings also led to
management guidelines for the palm areas.

#* Repetto (1988) notes that non-wood forest .
products brought in USS120 million in 1982
in Indonesia. Most of the associated
harvesting and production activity involved
employment in local economies, whereas much
of the wood exporr value was retained by
timber companies as profits.

dustria atio

60. Achieving the dual objectives of reducing pressures for nactursl
forest exploitation while meeting industrial wood needs will require
accelerated establishment of industrial forest plantations. a )
concentrated research effort is needed in two major areas: (1) tree
selection and breeding to improve growth and yield, disease resistance,
and other characteristics; and (2) management strategies to improve the
sustainabilicy of large-scale plantations of fast-growing species in the
humid tropics, particularly in terms of ecological impacts on soil and
water resources.

61. >Some major successes already have been achieved in terms of
selection and breeding of fast-growing speciss. '

** Research in Nigeria, already mentioned in
paragraph 41, studied different provenances
of fucalyptus camaldulensis. This has shown
mean annual increments varying from 5.1 cubic
metres per hectare for the worst provenance
to 17.3 for the best provenance (FAO 1979).

#* Generic improvement research over the pasc
15 years in Brazil has resulted in doubling
eucalyptus yields from 33 to 70 cubic metres
per hectare per year (Aracruz Florestal).

#* Research has contributed in a major way to
the five-fold increase in rubber yields
achieved in Malaysia since 15920.

The estimated rate of return on investment
in rubber tree research in Malaysia is 22
per cent (Pee 1977).

** A programme of eucalyptus selection and
breeding initiated in the early 1950s by
CTFT in the Congo has led to improved
commercial plantations that are planned co
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produce several million cubic metres of
wood per year, mainly for pulp and paper.
Mean annual growcth per hectare is in the
25-40 cubic metre range (L. Huguet, personal
communication).

** OF] has promoted worldwide discribucion .

and use of Central American tropical pines

through its research network. Through the

necvork, OFI has helped collect, discribuce,

test, and evaluate various genetic stocks of

these pines. By exchanging seed, scandard-

lzing experimental design, and developing
information systems, the necvork has enabled
countries to match the genetic material to a

sice, thereby increasing plantation yields.

62. Policy studies also are needed in the area of plantation forescr-
particularly ragarding incentive policies and financing mechanisms use-
in different countries. Some work alresady has been carried our in chi-
area, but more is needed. IDB has recently completed a review of
research in this azea (McGaughey and Gragersen 1988).

¢ Sanca Cruz (1988) researched the Chilean
forescry incentives programme (Law 70l1) and
concluded chat the financial rates of recurn
on Plnus radistd growing 4re, on average,
high enough without i{ncentives Lo &ctract
invescment. However, when Law 701 vas
passed, there were high risks and
uncertaincies surrounding investment in
pine growing, and particularly a lack of
secure zarkecs and liquidicty of such ilnvesc-
ment over the firsc years. The development
of the zajor Chilean pine export business
would likely have been delayed a number of
years without the incentives to ease the
burden of risk and uncercaincy.

63. A critical area resquiring further research is that of the
sustainabilicy of incensive plantacion forestry in the tropics. Very
litcle sound informacion on the subject is avsilable (Chijioke, 1980,
raviews available informacion). The studies available do not provide
conclusive evidence for mors general prescriptions. Resesarch is needed
oni the ecological impacts of intensive plantacion forestcry in order to
assess and improve ics sustainabilicy.
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orest dustries and oved wood u atio

64, Expansion of employment in rural areas i{s a key concern of most
developing countries. Recent FAO studies of forest-based small-scale

enterprises (SSE), such as sawmilling, furniture-making, wood carving
and other activities, indicate their significant contributions to rural

(- 29301 Sact e ESwvaVawvews it awRTr wiives wefeeeesSesS FIESI SIS

employment and incone (Fisseha 1987; FAO 1987). ‘

** Research in six counrries reported by
Fisseha (1987) indicates that the
contribution of forest-based SSEs to total
SSE employment varies becween 13 and 34
per cent. Their contribution to total
value added varies berween l6 and 47 per
cent, and to total value of producticn
from 14 to 49 per cenc. In all cases
forest-basad SSEs were one of the more
important sectors.

65. The paucity of past research in this area is emphasized in the FAQ
studies. Research is needed to improve understanding of the nature and
extent of the potential contributions of small-scale forest-based
enterprises to off-farm employment and income, and of ways to improve
their efficiency and productivicy.

66. Significant gains can come from wood utilization research on
making more efficient use of already existing wood supplies. Many
countries have considerable scope to improve the use of lesser-known
species, particularly hardwood species, and to make greater use of
small-sized trees. The more sophisticated wood technologies, such as
softwood plywood research and other wood products research, are well
advanced in industrial countries; they represent areas where temperace
Zone experience can often be adapted readily and quickly to local
situations and species in the tropics. Available studies indicate that
rates of return on investment in utilization research can be quite high.

** Bengston (1984, 1985) found average
economic ractes of return of 19-22 per cent
for structural particle beocard research and
34-40 per cent for lumber and wood products
research in the United States. Haygreen ec
gl, (1986) calculated that public investment
in all timber utilization research in the
United States had economic rates of return
between l4 and 36 per centc, depending on
assumptions used concerning coscts to be
included. (In the lowest rate, l4 per cenc,
all costs of research on timber management,
forest products utilization, and foresc
products marketing were included).
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** Research has permittad Malaysia to increasa
the number of species It uses commercially
from 100 co more than 654 in 100 cimber
groups (Salleh Mohd. Nor, personal
communication). Similar progress in specles
ucilizacion has been made in Costa Rics and

ocher countries. Research in the P

countries has vastly increased the range of
species from the natural tropical forest

which can be utilized in paper produccion,

thus opening up oppertunities for produccive,
sustainable use of previously unused resources.

#* Ten vears ago, rubberwood was unknown as a
commercial speCies in Malaysia. Research on
species propertlies, processing, proctection
and ucilizacion led the way to markets for
rubberwood. As & result, Malaysia exported
over 258,000 cubic metres of rubberwood
in 1987 wich a value over M$37 million
(Salleh Mohd. Nor, persocnal communication).

67. Some of the daveloped country technologies which iigh: have rapid
payoffs in tropical countries through adaptive resesarch include:

** power backup rolls for veneer production,
which permic higher veneer recovery and
pesling of difficult species;

** press drying in paper making, which uses
shore fibre hardwoods and consumes less
energy;

** wood preservation to overcome decay and
termite problems;

* jimproved wood engineering for cost savings
and octher benefits in housing producticn;

** developing uses for lasser-inown species;

* waferboard and other reconsticuted wood
products technologies permit use of many
differenc species and treatmenc for fire,
decay, and [nsect resistance; and

** jmproved harvesting and transporc

tecimologies, which can lower costs and
reducs environmental damage from logging.
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D. CONSERVATION AND MANAGEMENT OF TROPICAL FOREST ECOSYSTEMS

68. Tropical forest ecosystems, particularly tropical rain forests,
are the world’s richest source of plant and animal life and thus a
critical reservoir of genetic resources. Tropical forests are home to
millions of indigenous peoples and forest settlers, and provide a vast
array of wood and non-wood products for subsistence and commercial uses.
Further, there is growing scientific evidence that tropical forests are
critical to maintaining the earth’s biosphere, including global
temperature and climate regimes.

69. Widespread forest clearance {s disrupting these ecosystens,
contributing to the global loss of biological diversity and possibly to
the process of global warming. Major research needs relate to more
effactive conservation of tropical forest ecosystems through the
establishment and improved management of conservation areas., together
wich promotion of sustainable land-use systems in and around cricically
threatened forests to reduce pressures for further encroachment.

70. As stressed in the TFAP, many of the solutions for forest
conservation will have to come from ocutside the forestry sector. Thus,
there is an urgent need to strengthen policy research on the linkages
between forestry and other development sectors. This includes improved
economic analysis to better quantify the social costs of deforestation
and land misuse in terms of major development objectives of concern to
decision makers, such as food security, employment creation, and balance
of payments improvements. ‘

derstandin ervi d managi T tropica orest

71. A first priority is more research to understand the tropical
forest and its actual and potential contributions to human welfare. It
is estimated that only about one fifth of the plant and animal species
in the tropical forests of the world have been identified, and less than
one per cent have been chemically screened for potential medicinal
properties. Only about 10 per cent of the plant species found on earcth
have been investigated even in a cursory fashion to assess utilization
potentials (Miller st a3l 1984).

** Many otherwise obscure insect species in
the tropics have major economic importance.

For example, the oil palm (Elaeis guipeensis)
is pollinated in the wild in Africa by a

veevil (Elaejdobjus kamerunicus). The oil-
palm was introduced in what is now Malaysia
in 1917 without the weevil and thus required
costly, inefficient hand pollination. In
1980-81, the pollinator was collected from
its native habicat in the forests of the
Cameroon and brought to Malaysia after a six-
month quarantine; significant improvement in
pollinacion resulted, with the percentage of
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fruit sec increasing by eight to 28 per cenc.

After considering other factors of production,

ie is escimared that the increase in nacional

0il palm production could reach 12.3 per cenc
(Salleh Mohd. Nor personal communicacion).

The improvement was worth some USS50 to USS60
million in foreign exchange in the first year .
alone (Goodland 1985).

72. On site protsction of tropical forests is a prerequisite for
conserving biological diversity and the germ-plasm base for many of ou
{mportant foods and medicines. More than 50 per cent of moderm
medicines come from the natural world, many of them from tropical
plants.

** Two major anti-cancer compounds derive from
the periwinkle plane, which only occcurs
nacturally in Madagascar. Wicth these drugs,
there is now a 99 per cent chance of
remission in children suffering from
lymphocytic leuksemia and a 58 per cent
chance of remission from Hodgkin’s disease.

73. Domesticated tropical forest plants (cacao, rubber, oil palm,

- ete.) ars important sources of income and employment in many parcs of
the world. Throughout the developing world, national necworks of
protacted areas and the capacity tc manage them are generally inadequsa
to fulfil cthis task. A major constraint {s the poor state of knowledg
of tropical forest escosystems.

74. A greatly expanded rasearch effort is needed to improve
understanding of the structure and functioning of tropical forest
ecosystems, and of the value and role of wood and non-wood forest
products in local and national economies. Relatad to this is zhe need
for improved monitoring of tropical forest resources. Greater support
should be given to the emerging research field of conservation biclogy
in order to strengthen its contributions to identifying, designing and
managing conservation areas. Of primary importance is economic reseac
to understand the value of non-timber outputs from tropical forescs, a:
research to understand the long-tsrm opportunity costs of clearing
forests for quick recurns from agriculture or livestock projects.

#* Research by Hecht and Schwartzman (1988)
indicate that the costs of recuperation of
three million hectares of degraded forassc
land in Acre, Brazil, would be some USS781
million in direct recuperacion costs and
some USS150 million in extractive benefits
foregone.
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systems a oac o_reducing deforestatio

75. No single measure will change the momentum of population
encroachment on tropical forests and the senseless destruction of
forests for quick, non-sustainable profits. Rather, a systems approach
is needed which combines both technical and policy research. Many of
the types of research discussed in earlier paragraphs will have a direc:
impact on the success of programmes to reduce deforestation.

76. Among the research topics which merit investment, research on
intensified agro-forestry and forest management to develop sustainable
farming systems and other appropriate uses of the forest, could help to
provide the 200 million people living in forest areas with alternatives
to further forest clearance. In addition, to help relieve outside
pressures for forest encroachment, policy and technical research is
needed to develop strategies for establishing buffer zones around
threatened forests, including: intensifying agriculture on non-fores:
lands; incorporating trees into farming and pastoral systems; developing
small-scale forest-based industries; and establishing plantations on
degraded, already cleared land.

77. Inappropriate policies that provide strong incentives for forestc
depletion can overwhelm these efforts to protect tropical forests.
Research :is needed to improve the understanding of policies for forescry
and other sectors that currently encourage accelerated forest deplezion
-- such as policies related to timber pricing, land tenure, agriculcural
settlement, and industrial development.

E. PRIORITIES BY RESEARCH FPIELDS

78. 1In the first part of this chapter, research opportunities and
needs are discussed in some detail in terms of helping to resolve major
issues and to meet opportunities addressed by the TFAP. Concrete
examples of past research contributions are cited, and promising fields
for future research are discussed. A great number of promising research
topics are mentioned.

79. However, when one organizes all these topics by research fields,
five priority fields emerge: 1) agro-forestry and watershed management:
2) natural forest ecology and management; 3) tree breeding and tree
improvement; 4) utilization and marketing; and 5) poliecy and socio-
economics. The Task Force recommends these five as priority areas for
investment. Specific research needs within each of the five fields,
cross-classified by the four TFAP opportunity areas discussed in
previous sections, are indicated in Table 1 on the next page and
summarized on pages 31-34.
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Tabls ‘o

Hecosssended Research Prioritics

(Classified by reseasch ficlds snd TPAP oppostunity areas)

IFAP OPPORTUNLITY AREAS

1. Forestry amd

‘Sustainsble

Alrxculturc

2. Encrgy Yssuss

3. Fosest

Ecasystems

A, Forest lndustrice

A.

Agro-foxestry

and

-————

Hanagencnt

Fovrest /agriculiure/
energy interactions

Agro-forestry esystems, e.g.,

- alley cropping

- shelterbelts

~ fodder productjvity
Watershad management
and land reclamation
Agid xone management

Closs spacing biomass
farming many of the
(same 22 im 1.4, since
fuel ie & major
component for
agro-fosestry)

Buffer zones -
sustainable agriculture
systems

Germ-plasm and
agricultural crops,
e.3., ofl pale
Shifsing

cultivation

(8ale of products from

activitice in 1.4 and 2.A)

Natural Fogest

Ecology snd
Hanapemang

Came, fish and other food
preducts from the forest

Natural savannah

woodlande mansgemant

Pollasding and
coppicing yields
Forest aves and
biomass inventories
and accese skudies
Natural woodiand
studies (oee 1.8)

Ethno-botanical
sessarxch
lco-iute- rasearch
Peot and discase
sescarch

techniques

Alsermative sllvicultural

Tree Breed nmﬂ1
Tree Iopgovement !

Rapid propagation of MPTS

io acrid zones
Mitvogen-fining species

8sad collecsion and stovage

snd disect seeding
Breeding for asit and
stress tolerance
Cash crop and

local use

Germ—plasm collection
and storage (0il palm,
subbes, coffee)
Studies of genetic
variabitisy

' other specias

Tree sslection, improvement
and sstablislment (e.g.,
eucalypts, pines and other

- Utdlization sud

Harhat ing

Markete for fam trece
crops and products

Local market studies
Stove etudies
Fuel cfficiancy

Medicinal plants
and ather useful
osutputs from the
natural forest

' known especies

' Saall-~scale indusiry
| deve lop-e\n‘(

Increased use of lesser-

| Converslon technologics

1
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80. While the research needs listed within each field should be given
high priority, other types of research should not be ignored. Each
specific situation will dictate a unique set of specific programme
priorities. Thus, what follows {s not put forth .as a research
programme, but rather as a list of widespread needs which merit
immediate, expanded investment, based on the past record of research in
each area and on the Task Force's assessment of their potential and
relative importance. )

BRIORITIES BY RESEARCH MAIN EMPHASIS
EIELDS |

1. AGRO-FORESTRY AND VATERSHED MANAGEMENT RESEARCH

1.1 Agro-forestrv - tree/food crop interactions (e.g.,
esea alley cropping)

- tree/pasture interactions (e.g.,
effects of shade, nitrogen-
fixation and fodder relacionships)

- shelterbelts (effects on long-term
produccivicty of sheltered crops
and animals)

- fuelwood production on farms using
multi-purpose tree species.

1.2 Watershed - identification and quantification
a Mme of upstream/downstream- inter-
Zesearch relationships
- effects of alteration of land-use
practices

- use of agro-forestry practices to
reduce erosion
- options for fuelwood andé fodder
. production and improved livestock
management practices, such as
stall feeding to take pressure off
fragile natural forests.

1.3 one woodland - low-cost technologies for
management improving sustainable
research productivity of fuelwood, fodder

and other needed outputs.

2. NATURAL FOREST ECQOLOGY AND MANAGEMENT RESEARCH

2.1 ecies - human uses of the various species
dentification and from the tropical foresc.
classification,

and erchno-

botanical research
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MAIN EMPHASIS ‘

structure and functioning of
tropical forest ecosystams
identification, collection,” and
storage of germ-plasm.

¢

integration of sustained yield

~management for non-wood produccs

with ecosystem conservation and
maincenance of biological
diversicy.

maintenance of forest qualizy an
biological diversicy wichin cne
natural, managed forest

forest inventory with remoce
sensing and monitoring
ecological foundations for sound
sustainable management pracctices
Tesearch on tree pests and
dissases

3. TREE SELECTION, IMPROVEMENT AND ESTABLISHMENT RESEARCH

32

seed collection and storage,
species and provenance trials on
both native and exotic species
which can be used within agro-
forestry systems and by rural
communities in meecing their bast
needs, including fuel, fodder,
food and construction materials
nitrogen-£fixing species

salt and stress tolerance in drv
zZones

species adapted to particular
agro-climatic conditions and
product needs

continued work on eucalypes,
pines, rubber and other well-know
producers



PRIORITIES BY RESEARCH
FIELDS

3.3

Iree and stand -

estab hme

4. UTILIZATION AND

MAIN EMPHASIS

establishing trees on adverse
sites

improving nursery practices
afforestation and reforestation
technologies

MARKET RESEARCH

utilization technologies that can
be widely disseminated and
adopted by local communities,
given their skills, the
availability of labour and other
relevant factors

to be locally determined

to be locally determined

5. POLICY AND SOCIO-ECONOMICS RESEARCH

Rolicy reforms in -
forescry and othex

ect ‘ omo

Potentials for -

33

to be locally determined

how to link increased rent capcurs
wvith improved management to
increase sustainability of natural
tropical forest management



0 E c MAIN EMPHASIS

$S.3 Understanding - effectiveness and efficiency of
Letter the alternative incentive mechanisms
incentives which designed to stimulate local
gocivacs participation in tree-growing an-
smallholders to conservation activities
EXow trees

5.4 Iptegrated - systeas studies of integracted
wazershed vatsrshed management options to
pdsidgepent reduce on-sita and downstream
Leseazch damages from erosion, stream flo

alterations and water pollution
- policy options and incentive
mechanisms to encourage sound la

use
5.5 DPromogion of - relation between raw material
small-scale _ supplies and employment creacion
sustainable
induscry

8l. The selective nature of the priorities discussed here can be
illuserated using policy and socio-economics research as an example.
The Task Foree‘s list of priorities indicated above includes five
policy/socio-economic topics. However, in total, the Task Force
considered the 68 topics shown in Table 2, which cross-classifies
policy/socio-economic research needs by the TFAP issue areas and the
recommendations of Bellagio Forestry I. The point to stress here is
that the Task Force considers each of the 68 listed topics to be
important within its own context; and each probably could be considere:
a top priority in at least one part of the world.

82. The policy/sccio-economic topics chosen in this section are
considersd to have particularly widespread and immediate relevance to
the issuss addressad by the TFAP. They are considered to be prime
candidaces for i{mmediace investment. These topics are spelled out in
greacar detail in Table 2 on the next page.

83. The same logic appliaes to the choice of topics within the other

four research fields. Regional variations in priorities are indicated
in the Task Forcs Background Papers (see Annex 3).
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Yable 2,

Policy sud Sucio-Economic Resesich Nerded

te lmplescnt the Recommendations of le!!fu}o i

(Classified by researcy fields and TFAF opportunity areas)

1. Forestry and

Sustainable

Agriculture

TFAP OPPORTUNITY AREAS

2, Energy lasues

3. Forest

Ecosystcms

4, Forcst Industries

A. Quantifying the

Costs of lunaction

Economic inter-relationshipa
between Crees and sustainable
sgriculture

Benefits and coate forsgone
Watershed management benefits

Potentialas for
substitute fuels
Effects of over-
exploitation for
fuelwood

Losaes being incurred
due- to deforestation and
degradation

Appropriate distribution
of costs

Opportunity costs, e.g.,
imports vs, dowestic
production

CmOd>rerme

FCZOm WP CITEE ITXTOONE

B. Incorporating

Recommendations
for Action iuto
National
Development Plans

Relating TFAP activities to
national deve lopment goals
Institutional mechanisms
for incorporstion

Relate fuelwood to
national energy

plans, needs, sources

Agricultural and other
policics in relation to
forest protection goals
Quantifying the benefits
of protection to the

nat ion

Understanding the role
of industry in national
development

Role of small-scale
labour-intensive tree-
based industry

C. Prowmoting
Conminity
Participation

Alternative incentive
policies and mechanisms
{market and non-market)
Bole of different groups

Energy priciug
policies

Alternative incentives

Fuel conservation
policies and
prograsme s

Role of conservation NGOs

Role of co-operatives and
local community business
Employwment policies

b

Bocouraging
Private

Sector

Participation

Appropriste market policies
and regulatory mechanisms
Developing extension
capability

Energy pricing
policy

Fue lwood market
rationalization
Loans and subsidies
to encourage action

Agricultural reform
policies (subsidies for
land settlement, etc.)

Incentives for

sustained yield management
Market research

Pricing policies
Snall-scale industyy

deve lopment

E. Introducing
Policy

Refarme

Land use regulations

Land and tree tenure policies
Pricing palicies
Adminiscrative reforme

Energy pricing
policies

Tenure reform
Role of government
regulation and
subsidization

Alternative agriculitural
taxstion policies

Land tenure refoms
Buffer 20ne policies
World community role

Stumpage pricing policies
Concession policies
Tinber trade palicies
(logs vs. processing;
export, pricing, taxes,
etc.)

F. Protecting
Tropical Forests

Land settlement policies
Role of agricultural or land-
use intensitication

Altermative fuel
potentiale
Policies vegarding
harvest, e.g.,
savannah woodlands

Policies regarding

resexves, parks, etc.
Determining critical
minimum s1ze reserves

Concession policies
Economics of non-
destructive, sustsined
yiecld management

G. Integrating
Forestry iuto
Broader Land-Use
Concerus

r

Policies and administrative
reform for closer integration
of foresivry and agriculture

Energy conservation
policies
Admininistrative
co~ordination of
encrgy policies and
P [(lK Tnmoe 8

Altematives for
developing buf fera around
reseyrves

Expanding non-destruct ive
uses of forestis

Hammonizing industrial use
of forests with other uses
Sustained yield forestry
areas as buffer zownes

W. Monitoring
Tropical

Monitoring role of on-fayu
vegetat ive harricts in

Role of fuelweod
in deforeel st fon

How to uwse moniforing

resulte more effoertive by

Iwpact of industrial

Aove Vivhmenr e

¢ JIEVY
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84. Significant additional investment in priority research such as
discussed in the previous sections has the potential for making major
contributions to human welfare and te sustaining development efforts i.
other fields such as agriculture, energy and industrial development.
is impossible to estimats in quantitative, monetary terms what thbose
global benefits might amount to over time; however, as indicatad
earlier, for specific research programmes the economic and financial
ratss of return can be substancial. It {s possible to provide a
qualitative picturs of the naturs and rough order of magnitude of the
benefits in terms of numbers of people potentially benefitting from an
expanded ressearch programme.

85. Extrapolating from the results of past research on tree selectior
improvement and establishment, it is clear that the pocential exists ¢
more than double over the next 15 to 20 years the average productiviecy
of trees used in the tropics to produce fuel. Aggressive app.ication .
such ressarch results could benefit.at least 200 to 400 million people
out of the 3,000 million peopls who will face acute scarcicy or defici
of fuelwood past the turn of the century (FAC 1983).

86. 1If resesarch efforts focus on multi-purpose rather than single-
purpose fuelwood species, then the gains could be much greater. For
exanple, in the Sahelian and Himalayan regions, people rely on trees a
a significant sourcs of fodder. - In these areas, the potential exiscs
for some 120 million people to benefit from improved fodder producticn
in addition to benefitting from fuelwood gains. Examples cited earlie-
alsc indicace the potantial for shelterbelt research cto contribuce
significantly to increasing food security for people living in some of
the most fragile and hostile agricultural enviromments. As noted, nec
crop increases due to windbreak effects would be in addition to the
fuelwood, shade and fodder benefits assoclated with use of multi-purpo:
sheltezbelt tress.

87. 1In addiction to fodder, fuel and shelter benefits, the potential
also exists to reduce erosion and downstream losses in irrigated
agriculture, power production, fish production, etc. (Figure 1), by
combining results from tree improvement research with the results of
more policy-oriented reseazch on integratsd watershed management. The
combination would provide the technologies and poelicy racionale for
introduction of sustainable land-use systsms that not only would benef
upstream land users, but also downstream land users and ochers affeccte.
by erosion, flooding and polluted watsr.

88. As developing countries axpand their reliance on {rrigacion wacsa:
to increase agricultural productivity and food security, the need to
.improve upland watershed management also increases. Often, the
prevention of futures losses due to watarshed decericration does not
receive the same attention as expansion of such present benefits as cr.
increases, even though loss prevencion is fully as important from a
human welfare point of view.
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89. Many of the 300 million people who live in moderately or severely-
desertified arid regions could benefit from an expansion of the types of
arid-zone management research illustrated earlier. Low-cost management
of natural savannah woodlands could provide fuel, fodder and many other
locally important products in greater abundance, and, most importantly,
do so on an ecologically sound and sustainable basis. .

90. Much of the research suggested by the Task Force does in fact
relate to the objective of changing land uses. This change has to be
toward more sustainable approaches that can raise people out of the
frightening state of subsistence living associated with pushing the land
beyond its ecologically sustainable potential. Although the benefits
are not immediate, such changes could have far-reaching sccial and
economic effects on future generations.

91. For the above types and magnitudes of benefits to be achieved, the
results of research on agro-forestry systems and policy research on
tenure issues and pricing policies also would have to be applied. The
close relationships between the issues addressed and the resulzs sought
by the proposed research priorities cannot be over-stressed. For
example, significant expansion of welfare, particularly of the rural
poor, cannot be expected from application of the results of tree
breeding research alone. Policy reforms based on sound information also
are needed to ensure that the poorer segments of the population gain.
Consideration of inter-dependencies is the rule rather than the
exception in research success stories when they are looked at in terms
of human welfare rather than technical progress alone.

92. Although the benefits are very difficult to quantify, research on
conservation and management of tropical forest ecosystems will make a
major contribution to safeguarding a large proportion of the world's
biological diversity. This will help ensure that present and future
generations will have the opportunity to retain and broaden the genetic
base for food crops, medicines, Iindustrial products, and other useful
goods yet to be discovered among the millions of unknown plant and
animal species in tropical forests. Based on past experlence with the
domestication of tropical plants, it seems evident that this is a
critical resource which merits protection.

§3. Natural forest management research can point the way to
opportunities for increased sustained yield management of tropical
forests. Economic arguments must be developed and refined in order to
stimulate and facilitate the necessary pelicy reforms which can reduce
tropical deforestation. The benefits from such reductions have already
been enumerated. ‘

94. Research related to industrial development has the potential of
reducing import bills for forest products in developing countries and,
in some cases, of increasing export revenues. Chile and Brazil are two
excellent examples of countries which have systematically researched
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market opportunities, wood utilization potentials, and quality controls
and have developed major export sectors for forest products. The value
of exports of forest products in 1987 from Chile and Brazil was USS$1,60
million (FAO unpublished).

95. Trese selection and improvement research has already showm the
potential for reducing costs per cubic metre of wood in the tropics to
levels that are competitive anywhere in the world. At the same time,
lover costs, 1f passed on to consumers in the form of lower paper
prices, wvould benefit educational programmes that could potentially
raise the litaracy lavels of hundreds of millions of peopls.

96. The above discussion of gains from research meresly touches on som-
of the benefits which could flow from an expanded and intensified
programme of research dealing with tropical forests. In refining plans
for concrete actions to expand research, it will be desirable to
quancify more accurataly the relative levels and types of costs and
benefits involved in different types of research. For exanmplsz, one
widely-held concern is thar benefits may not reach the poor. Delibera:
actions will be needed to ensure a desirable discribution of the
benefits flowing from improved tachnologies. The relative effectivenes-
of diffarent actions and policies in achieving this goal will have o b
resesrched. .
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Il CAPACITY OF NATIONAL
" RESEARCH SYSTEMS

97. The purpose of assessing research capacity is to identify the
weaknesses and gaps in the global tropical forestry research system that
must be filled in order to properly address the research needs
identified in Chapter II. The assessment was based on a review of
recent reports on forestry research capacity in developing countries
(see References), responses to a task force questionnaire, and extensive
consultations with individuals and institutions around the werld

. involved in tropical forest research. More detailed discussion is
provided in Background Papers 2, 3, 4, 5, 7 and 9.

A. GLO OR R c
98. Many different institutions are involved in research on issues

related to the objectives of the TFAP. These include national forest
services and research institutes, universities, regiomnal research
groups, intermational research organizations, NGOs, privacte industry,
and various organizations which carry on informal research as part of
the implementation of their programmes. It is impossible to give a
precise number and, in any case, such a number would be mezningless
because many of those which list forestry research as a field only
devote one half or one quarter of a scientist year to che subject.
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99. Most of the organizations in developing countries which undercak
‘forestry and forest products research are small in size. There is wid
variation among them in the number of scientists and octher trained
staff, the support for individual scientists, infrastructure, and
funding.

100. Much of the research dealing with the priority areas of the TFAP
is done by organizations outside the traditional forestry research
system. This is true, for example, in research aresas such as agro-
forestry and nitrogen-fixing tree species. Somehow these organizatior
have to be considered and included in a programme to strengthen resea:z
related to i{mplementation of the TFAP.

101. A great many factors Influence national research capacitcy, which
in turn is defined by 1) the quantity and quality of resources
available, and 2) the ways in which those resources are organized and
managed. The relative importance of various faccors within chese cwo
categories is indicacad in Figure 4 (see next page), based on the view
of adminiscrators of forestry ressarch organizationms in 46 developing
countries (Bengston and Gragersen 1988).

102. The Task Force concurs in general with the rslative importance
attributed to the various factors indicated in Figure 4. However, cw:c
relatsd points should be noted in considering them and their influenc-
on capacity: _

i) the diversity of research organizations involved im TFAP-
related research means that the relative importance of
diffarent factors will vary widely between organizations an:
countries; these differsnces must be borme in mind in any
plamning effort and action programme adopted; and

11) che fact that many non-forestry organizations do research
related to TFAP objectives provides some flexibilicy in zecr
of expansion of research.

B. THE QUANTITY AND QUALITY OF RESOURCES AVAITABLE
Human resources

103. Lack of trained personnel is idencified by respondents to the Ta
Fores questionnaire and in other studies as the most critical probles
facing developing-country forestry research organizacions. A scudy o
39 developing-country forestry research institutions revealed a media:
number of scientists per organization of only 16 (Bengston, Xu and
Gregersen 1988). About twe thirds of the sampled organizations had

- between 0 and 5 Ph.D. and between 0 and 10 Masters-level scienciscs.
Almost half the sampled organizations had only bectween 0 and 10
ctechnicians. It i{s obvious that investment in the educacion and

training of researchers and technicians is a c¢ritical need which must
addressed.
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Figure 4: Factors Affectihg Forestry Research Capacity

impact on Increasing Research Capacity

Factors: None Slight Moderate Graat

Significant Increases or improvements In 1.0 ) 2.0 , 3.0 - 4.0
1. Lavel of training of researchars® (.000)
2. Stabiiity of funding from year to year
3. Liorary & information sarvicas® (.000) W
4. Totai funding leval AW
5. Research equipmant & supplies AR A RN
6. Political support for forestry research S N e
7. Size of researcn staft K\NWW
8. Leveli of saiaries’ (.004) W
9. Funding for resaarch support acuvities” (.031) Sl bbb ol -
10. Coordination of rasearch affort® (.006) W
11. Interaction: users of research results Subdviviehy : whbubviulel .
12. Social artitudes regarding scisncs or change® (.001) ekl e »
13. Economic stability in country” (.000) W
14, Intaraction: internaticnal organizations’ (.010) el . NN '\\ < = .
15. Interaction: research in other countries® (.043) | hiebhiebb bbbl bbb
18. Educational system in country W
17. Availability of foreign exchange® {.000) e S :
18. Interaction: educational institutions, other countries” (.000) LUV ILUIIIINSISISSONNY
19. Language barriers to scientific communication® (.036) W
20. Buiidings RO .
21. Size of research support staff bbbl e
22. Interaction: resaarchers in country W
23. Communication & transportation systems in country® (.000) W
24. Intaraction: educational institutions, same country® (.009) AR ‘

) > " - .

.0 20 30 ac
Deveioping Country XNy Oeveloped

Institutions
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»

Note: Chart uses average rating of factors affecting research capacity in 46 forestry research institu-
tions in developing countries institutions, and 45 in developed countries. Standard errors range from
0.079 to 0.136 for deveioping countries, and from 0.093 to 0.164 for developed countries.

* Indicates signdicantly ditferant ratings by deveicped and less-developed country respondents. Numbers in
paranthesas indicate levels of statisticai significance as calculated for the chi-square statstic.

" Source: Bengston and Gregersen 1987
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104. However, many countries do not have adequate capacity to educat
and train forestry researchers. In the Bengston et 3] sample, more -
one quarter of the researchers and administrators have degrees from
universities outside their home countries, often in an environment wh
many things learmned were irrelevant to home-country problems. A
concertad effort is needed to strangthen training syscems which prepa
rssearchers te work on tropical forascry problems of relavance in the
home countries. In some cases, countries must work togecher on
sducational programnes.

Ehysical resources

105. The situations in diffarent countries are highly variable. In
some there are facilities that go unused, while in others scientiscs
work out of makeshift labs and offices with inadequate equipment and
infrastructural support. The key to strengthening research imscizuci:
dealing wicth TFAP-related issues is te balance the support for craini:
inscitutional reform, and investment in physical infrastructure.

106. Lack of adequats library and other information sources is a maje
problen in many research organizations. There is considerable potenc:
for expansion of computerized database systams which can improve acce-
to data and information. FAO surveys of developing-councry forescry
research institutions indicats widespread inadequacies in equipment ax
facilities. Only a few organizations in Africa wers found to have
adequate equipment and laboratory facilities, and only about 25 per c-
in Asia and the Pacific and about 30 per cent in Latin America have
adequately-equipped laboratories. Specialized research aquipment is
lacking in most organizacions. Lack of equipmentc was ciced as a
crizical problem in the response to the Task Force questionnaire. Fur
and trained staff to maintain equipment is also an important constrainm

Eilnancial xssourcges

107. Expenditurs on forestry rassearch in the developing regions was
only about US$180 million {in 1981 (Mergen, Evenson and Judd 1988). Th
accounted for only 12 per cent of the total expendicture on forestry
resesrch worldwide in 1981. Based on past expenditure trends, total
expenditure on TFAP-related rasearch in developing countries was
probably somevhers between US$220 and 250 million by 1987.

108. Two points of comparison are worth neting to put these figures ir
coentext: 1) the U.S. Forest Service alone spent US$128 million on
research in 1981; and 2) total expenditure on agricultural research in
developing countries was around US$2.2 billion in 1981 (P.Oram, person
communication).

-109. A bettar perspective can be gained by looking at research
intensities. This measures forestry research expendicture as a per cen:
of the value of production of forest products, These percentages for
forsstry research in developing countries are in the 0.05 to 0.12 per
cent range. They are considerably below the percantages for
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agriculture, which now average about 0.5 per cent of agricultural gross
domestic product. Also, the percentages in developing countries for
forestry research are about five times lower than the comparable
percentages for developed countries.

110. Clearly, investment in forestry research is very low in developing
countries in comparison with the value of goods and services flowing
from the forestry sector. The ratio would be even lower if non-marketed
outputs were included in the value of production figures used. There is
a critical need to find ways of expanding such investment in a
productive, effective way.

111. Few forestry research institutions in developing countries have
the security of funding needed to establish efficient and effective
long-term programmes. Long time-lags in forestry research aake long-
term funding particularly important. Mechanisms need to be found so
that organizations can count on stable core funding. If such mechanisms
are not developed, then it will be very dlfficult, even for the besc
existing research institutions, to expand research programmes
significantly.

Interpmacional support

112. 1In 1985, international donors provided some US$46 million of
assistance for forestry research. This means that about 20-25 per cent
of the total expenditure on forestry research in developing countries
was funded by intermational donors as compared to about 35-40 per cent
in agriculture. Whereas nearly 10 per cent of aid (including technical
assistance) for agriculture is spent on research, less than five percen:
of total bilateral and multilateral assistance for forestry is used for
research.

113. The level of research effort and funding from bilateral and
multilateral programmes was critical to successes achieved in forescry
in the past. Such successes are associated with programmes supported
by, among others, Australia, CIDA, DANIDA, France, GTZ, the Netherlands,
ODA, SIDA, Switzerland and USAID. Multilateral examples include FAO,
IADB, ITTO, UNDP, UNEP, UNESCO and the World Bank. A number of other
organizations, including NGOs, have also made significant contribuctions,
among them ICRAF, ICRISAT, IDRC, IIED, IITA, ILCA, IUCN, NFTA, WRI and
WWF. '

1l14. Also, co-ordination of the internmational inputs is improving, due
in large part to twice-yearly meetings of the TFAP Forestry Advisers
Group, which bring together almost all the technical advisers to donors
to review progress of the TFAP, including research.

115. The extent to which international leadership and co-ordination can
improve matters is illustrated by IUFRO’s Special Programme for
Developing Countries (SPDC). This was launched by IUFRO in rasponse €O
a challenge from the World Bank and FAO in 1981 to bring forestry
research to bear on the problems of the developing world.
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116. Within two years, IUFRO/SPDC had initiated a series of regional
workshops around the world on a selection of research topics of special
incterest to groups of countries. Theses events generated a series of
fundable projects for training in research, for information systems
improvement, and for research projects run by networking and other
collaborative systems. IUFRO‘s regional research planning workshops
have been primarily concerned with problem analysis of selacted broad
topics, notably multi-purpose tree specles and improved wood use.

€.  RESEARCH ORGANIZATITION AND MANAGERMENT

117. The impacts of inadequate resources on rssearch capacity and
effectiveness are compounded by problems associated wich the way in
which resources are organized, Eynagud. and used over time.

Bolizical aswareness

118. A fundamental barrier to strengthening forestry-related research
in developing countries is the general lack of political awareness of
the critical nature of the policy and other issues involved in cropical
forestry and deforestation, and the role of research in helping o
zesolve them. This has led to under-funding of forestry-ralated
research programmes. A substantial expansion of policy research is
needed to establish clearly the links between forestry and the broader
issuss of development and welfare that are of concernm to political
leadasrs.

Ingeraction among ressarchers

119. Intsraction among ressarchers is generally poor in developing
countries, largely because of lack of opportunicty. There are increasins
indications that this can result in inefficiencies, unneeded duplication
of effort, and waste of resources. Experience indicates that having a
“critical mass® of researchers in an area -- which is lacking in mes:
developing countries in the case of forestry research -- is an importan:
stimulus and can help to achieve significant progress in a reasonable
time. Mechanisms need to be developed for expanding information
exchange and research interaction within countries, with particular
emphasis on developing mechanisms to fostar linkages between
researchers, including information systems such as AGRIS and CARIS.

A4 o2 e

120. A major arsa of weakness in most countries is the lack of
intsraction between forestry and agricultural researchers. This stems
from the historical separacion of forestry and agriculture. It is
reflected in the institutional separation of forestry and agriculcural
research, and of statistical data collection and publicationm activicies
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and services. Specialist missions to review nationmal-"agricultural”

research systems, which deal with crops and livestock, rarely encompass
any aspects of forestry and conservation. Mechanisms for improving the
interaction of forestry and agricultural research need to be developed..

era _between rese and earch use
121. Another major area of weakness in most countries is the lack of
interaction between researchers and the "users” of research. This
includes the failure of outreach or extension services adequately to
disseminate and help implement research results in the field,
particularly in farm and community forestry. Forestry research in
developing countries must become more relevant to local conditions and
needs. This requires mechanisms for integrating rural people’s
perspectives into the research planning process. NGOs can play an
important role here.

122. The extension of research results to potential users is a cricical
area which must be addressed in parallel wich research improvement.
This can be accomplished in part by building on existing agricultural
extension programmes and by working more closely with NGOs. Incentive
mechanisms are needed to encourage closer co-operation.

m un

123. Formal interaction among countries is improving, and progress is
being made in the area of information exchange. Research networks are
being formed, and promising results are being achieved with database
management systems to collate, process, and analyse data from sites
around the world on species trials and the results of other biological
research.

124. An encouraging example is the establishment of research networks
through IUFRO’s SPDC, and through, for example, IDRC (Asia) and USAID
(Central America and Asia). Others have been established with the
support of various bilateral and multilateral organizations (e.g., NFTA
and FAO’'s networks).

125. However, substantial expansion of funding is needed to meet the
major opportunities which exist right now for information exchange and
research interaction. 1In addition, support is needed for other
mechanisms to expand and improve intermational interaction among
researchers, such as exchanges of scientists and attendance at
scientific meetings.

126. 1In addition to networks, a number of developed-country research
institutions co-operate with developing-country institutions in forescrv
research on a one-to-one basis. These types of twinning arrangemencs
need to be encouraged and expanded in a productive and effective manner.
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127. The lack in many countries of adequate incentives (both monecary
and non-monetary) for attracting and retaining skilled researchers po-
a major counstraint to improving forestry-related research in developi:
countries. Salary levels for forestry rasearchers are considerably
below those for comparable professicnals in the same country (Bengsto:
Xu and Gregersen 1988).

128. A rslated problem i{s the lack of opportunity for professional
advancement. Greater support is needed to help national research
organizations build improved incentives into their systems, in some
cases through drastic ra-organization and in other cases through grear
inputs of finanecial and other resources into existing, relacively
effective organizatious.
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IV. AN INTERNATIONAL STRATEGY
FOR STRENGTHENING RESEARCH

o

A.  GENERAL CONSIDERATIONS

129. Any future framework for supporting expanded research on tropical
forests needs to be built around a clearly-defined set of reszarch

In this regard, the Task Force recommends expanded
investment in five fields of research over the next decade to help meec

priorities.

opportunities considered within the TFAP (see Chapter II).

are.
1)
2)
3)
4)

3)

agro-forestry and watershed management research;
natural forest ecology and management research;
tree breeding and tree improvement research;
utilization and market research; and

policy and socio-economic research.
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130. The effectiveness of expanded research will depend on an expansi
of national capacity to do productive research in these fields.
Capacity at the present time is already being strained in many
countries. Based on the assessment of weaknesses in existing capacic:
presented in chapter III, the Task Force identified five major areas .
insticutional strengthening which require immediace attention. ghese
are:

1. Strengthen the mechanisms by which public officials and
political leaders become aware of the critical problems whi
tropical deforestation and degradation create in a broader
development contaxt and the important contribucions which
resesarch can make to solving these problems.

N
2. Strengthen education and training systems which prepare
researchers to work on tropical forestry problems.

3. Develop mechanisms to secure needed core funding for nation
and internacional tropical forestry research organizations.
Success in addressing this issus will depend on the
effectiveness of efforts to change the understanding and
atticudes of political decision makers and efforts to impro
the effactiveness of research so real benefics to society ¢
be demonstratad.

4. Strengthen the efforts of national research organizations ¢
build mors effective incentives -and management systems .ince
their programmes, in some casas through assistance in re-
organization and in other cases through greater inputs of
financial and other resources (including equipment).

5. Strengthen mechanisms for improving interaction between:

a) forestry researchers and their peers at home and abroac
This would encourage scientific soundness and relevanc:
of research work and stimulate research ideas. It wil
involve intensified efforts to support necworks,
scientific meetings, travel to visic with fellow
resaarchers, exchanges, better access to scientific
liceracture, and so forth;

b) forestry researchers and other non-forestry researcher-
and research organizations working onm problems of
relevancs to the TFAP, e.g., agricultural research
groups, and basic research organizatcions working on
biodiversity, genetics, soils, energy, etc. This will
help encourage intar-disciplinary research needed to
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solve complex problems, such as those associated with
integrated watershed management. Incentives for such
interaction will have to be created along with
establishment of lines of communication and concrete
means to make inter-disciplinary linkages relevant and
attractive to researchers; and

¢) forestry researchers and the clients of research, or
those who will be disseminating or applying the results
in the field. This will help to ensure the relevance of
research to solving critical current and emerging
problems. It involves intensification of field travel
and contacts, attendance at non-scientific meetings,
closer collaboration with NGOs, and other interaction
mechanisms.

131. 1In putting forth the above priorities for research and for
institutional strengthening, the Task Force is mindful of the fact tha:
the relative importance of each field will vary between countries and
regions, as will the needs for institution building.

B. INSTITUTIONAL REQUIREMENTS

132. To carry out the basic strategy described above requires a
.mechanism to ensure effective and efficient use of expanded funding and
technical support. Any new mechanism to assist the process must provide
international leadership, co-operation and a measure of co-ordination.
Although tropical forest research is being supported by many bilacteral
and multilateral donors, there is at present no central body that can
co-ordinate and offer well-informed help to donors, national bodies, and
research establishments. They could benefit from such help in
evaluating needs and priorities, mobilizing support, developing
capacity, focussing research, and sharing information with the countries
that need it most.

133. Thus, the need at present is for an international mechanism to
stimulate, plan, co-ordinate and support a centrally or regionmally-
directed tropical forestry research strategy and programme, and to
encourage relevant research work at the national or regional levels
through a variety of funding arrangements. The potential exists to
achieve rapid results in research findings and in strengthening national
research capabilities.

134. Any new organization must be small and efficient, yet flexible in
its approaches to supporting research and the building up of national
and regional research capacity in the five priority research fields. It
will need to:

i) Create a high standard of awareness and debate to permit
periodical critical review and assessment of research prioricies
and progress in the strengthening of institutions.
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i{) Inspire support and mobilize increased funding for intermational
and national research programmes.

1ii) Build on success by developing selected existing institutions as
centres of expertise, and secure mors effective deployment of the
best existing international, regional, and national research

institutions (including IARCs), to addrass the problems of
tropical countries.

iv) Increase national research capabilities by educating and
potivating of research worksrs, by facilitating twinning and
networking arrangements, and by seslective strangthening of some
research centres of high potantial. »

v) Increase the interactions among forestry and non-forestry research:
inscitutions, including IARCs, universicies, NGOs and privace
induscry. )

vi) Develop improved information systems which give greater access cto
existing knowladge and the results of research.

vii) Improve use of research results through collaboration with
sxtansion services and NGOs.

135. The question then arises, what is the most appropriate
inseicutional mechanism or option for achieving the above in the mos:
effactive and efficient manner, given the needs of the global tropical
forestry research systam as assoassed by the Task Force and discussed in
the previous chaptars?

C.  ANEW INSTITUTION? THE OPTIONS

136. Several institutional options for strengthening forestry research
in the tropics are discussed in Background Paper No. 13. These and some
other options were considersd by the Task Force, as follows:

1. Continue the presant, essentially informal arrangements
comprising a variety of necworks, each self-governming and
relatively independent, together with increased support for
existing national and ragional forest research and training
institutes, at the discretion of individual donors.

2. Establish a major central international research instituction,
similar i{n concept to IRRI, to serve as a world centre for
the direction, execution and co-ordination of tropical
forestzry research.

3. Establish a number (about five) of intermational research
centres, appropriately located, staffed and equipped o
undertake needed research on a ragional basis.
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4. Expand the existing CGIAR and TAC to include forestry
research. This would require new members in the TAC and an
increase in the total budget.

5. Expand the CGIAR's responsibilities but with a new and
separate TAC for forestry research. This group would be ’
small but have similar responsibilities to CGIAR'’s TAC.

6. Establish a new Consultative Group for forestry, i.e., the
"CGIFR" with a forestry TAC, which would be similar in mode
of action and overall composition to the CGIAR.

7. Create a new medality, not dissimilar to 6 above, buc
comprising a small i{nternational research council of
Irustees, instead of a larger Consultative Group of donors.

137. The Task Force has considered each of these options and has
analysaed each, as follows:

Qetion 1

This is, to all intents and purposes, the gtatus quo and would
achieve little other than encouraging more of what is already in
progress. It does not meet the clear need for an intermational
structure to help define, guide and support a major expansion of
tropical forestry research. )

Option 2

One of the most outstanding and consistent features of forescry in
the tropics is the wide diversity of the problems demanding research in
the foreseeable future. This wide variety of topics and the skills and
resources required, together with the fact that much of the work needing
to be done is highly location-specific, makes it quite impractical to
think in terms of a single, international research centre.

Optjon 3

This option was discussed at some length, as it is not
inconceivable that a number of well-endowed and well-located
international forestry research centres could have an early and
effective impact on the research requirements identified. A parallel
can be drawn between this prospect and the success of the IARC sctations
of the CGIAR in the field of agricultural research. Once again, it is
considered that the range and diversicy of research problems in forescrov
worldwide cannot be adequately covered in this way alone.. It will be
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necessary to draw upon and develop research skills and capabilities
across a much wider spectrum of insticutions, both national and
international. Nevertheless, the development of major international
research centres in due course remains a viable option, providing it is
properly and fully evaluated and integrated within the wider approach
advocated. This requirement can only be met by means of an .
intcernational co-ordinating agency and it therefore becomes part of
Options &4-7 inclusive.

Qoution &

In theory, this offers the advantage of integrating forestry and
agriculture research under one umbrella in the CGIAR system. In
practice, there are serious reservations about the interests of foresc:
being lost within the larger system, and it is submitcted that, without
substantial further enlargement, the system would nSt be capable of
addressing the diversity of tropical forestry research needs.

Qption 5

This is more practical, as the separate and diverse needs of the
forestry-relatad programme could be catered for by a separate forestry
TAC. However, the extra burden on the CGIAR and the Secrstariat would
be considerable and, unless there was a distinct and separats budget
provision, it is hard to see forestry requirements competing wich
agriculzure. '

.
This has many attractions as a free-standing institution made up
of individuals fully awars of the special needs of forestry and ics
links with other fields. However, it is questionable whether a large
CGIAR-scale donor group would be preparsd to meet separately for chis

purpose. Nevertheless, the option has to be kept in mind along with
Option 7, which is the one favoured by the Task Force.

Qesion 7

This option has emerged as the one favoured by the Task Force. It
is considered the simplest, most practical and cost-effective mechanisz
for international co-ordination of the ressarch and capacity-building
dctivicies needed to address the opportunities and priorities described
in Chapter 1I, and to overcome the constraincs described in Chapter III.
As anvisaged, the priority tasks of this Intarnational Tropical Forescry
Research Council (ITFRC) will be:

- to assess research needs and focus on selected prioricties;
- to mobilize additional financing and co-ordinate donor
Supporet; )
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- to share information:
- to raise and maintain scientific standards of work; and

- to the maximum possible -extent, work through, and build on,
existing national and regional institutions, thereby
strengthening their capacity.

s

D. RECOMMENDATIONS FOR AN INTERNATIONAL TROPICAL FORESTRY RESEARCH
COUNCIL (ITFRC)
138. The recommendations which follow are only an outiine of a
structure and organization which is considered to offer a sound
beginning and one which can evolve in the light of experience. As there
is an urgent need to address the principal research problems, iz is alseo
recommended that steps to set up such a council be taken with the
minimum of delay.

1 o ese Cou:

139. The organization recommended for a Research Council is similar to
that of the CGIAR system in that it has no legal constitution and would
operate entirely on the goodwill and voluntary support of its
participants. It is also similar to the concept of INCOFORE developed
by IUFRO, based on experience with their SPDC and described in detail in
Background Paper No. 16. The Task Force sees great merit in setting up
the Council so that it has a high degree of independence from exiscing
inscitutions and govermments and is free to consider issues on
scientific meric with the minimum of political and bureaucratic
diversion. It must, of course, be accountable to its sponsors, to the
developing countries, and to an appropriate form of periodic extermal
scientific audit to ensure that the international community i{s getting
good value for money. Otherwise, the insticution should be as free-
standing as it can be made, while also ensuring that its wvital
communication links with other internmational bodies are strong and
clear. In particular, it needs to link with:

CGIAR - This includes participation in its Centres Week and
close liaison with TAC and the CGIAR Secretariat.

FaQ - Its involvement is essential given its mandate in
forestry and forestry research; the importance and
relevance of its forestry programmes and bodies
(Committee on Forestry (COFO), Committee on Forestry
Development in the Tropics (CFDT), Regional -Foresctry
Commissions and technical forestry bodies); and because
of its co-ordinating role in the implementation of cthe
TFAP.
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IUFRQ - Its participation is essential with its worldwide
membership of scientists and {ts invaluable experience
in the SPDC. The work of the new Council should evolve
and flov from that initiative which {s already under
vay.

140. In the view of the Task Force, none of these three bodies should
control the Council, but the linkages ars, nonetheless, so f{mporzant
that it i{s recommended that sach should nominate a mcmbcr for the
Council of Trustses (sse below).

141. An international programme of the diversity and scope envisaged
for tropical forestry research requires the co-ordination and co-
cperation of those who:

- determine research priorities and resource needs;
- carry out research;

- finance the research;

- disseminats the rasults of researzch;

. use or adapt the results of the ressearch; and

- benefit from the consequences of the rsseazch.

142, The recommended structure of the Research Council is based on the
belief that good commumnications between all these intcerests is essencia!
ar 8ll sctages of plamning and work throughout the 1ife of the programme.
A corporats memory must be established from the beginning.

143. The Task Force considared a number of instirutional options for
managing an international research programme, and proposes the followins
Batiagemant structure:

® a Council of Trustees:
- an Executive Secretariat; and
- 8 Forestry Technical and Advisory Cammi:tae (FTAC) .

144, Figure 5 on the next page illustrates the component parts
essential to & co-ordinated international ressarch programme, and
suggests the ralations between those who prescribe policy and
priorities, those who do research, those who finance, and those who use
and adapt the information.

145. The Task Force is convinced that the proposed Council and che

Tropical Forestry Research Programme must function as a complete encicy,
whether it stands alone or is eventually absorbed into the CGIAR system.

54



F)@: The Framework for an International Tropical Forestry Research Council:

' The Donor Group
l A consortium of Sponsors
of Tropical Forestry Research

i

Forestry Technical
) Council of Trustees )

‘ } Adviscry Committee
Chairman and 12 Members ! | Chairman and

g Advisers

(-

Executive Secretariat

. Executive Secretary

. Scientific Secretary

. Finance Comptroller

. Information Manager

. Training Manager
(Computer Data Base)

[T S A N R

Regional Co-Ordinators
Regionai Advisory

|
|
|
‘ l
1 | ;
| 2. Asia |
3. Sub-Saharan Africa : 5 Members
4 i ! :

. 1. Latin America Committees
. Near East ang North Africa
B 1
, Research Activities I Activities to Strengthen ’
Including | Research Capability
Research Contracts | Inciuding Improved
Netwarks i Management
Twinning i Training
Arrangements information ]
and Extension Systems ‘;
P !

International Regional and
National Institutions and Universities

I

Users [

! Decision Makers :
1 Scientists, Farmers, ‘
Faresters'ang Consumers

Research institutions 1‘
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Gouncil of Trustees

146. The Council of Trustees will govern the entire system. Figure S
shows the Council of Trustees answering to & Donor Group comprising a
consortium of sponsors of tropical forestry ressarch. The size,
composition and frequency of meeting of this group depend entirely on
the wishes of the donors concerned. It sesems possible that one meecin:
of such a group each year could be closely associated with the CGIAR
itself and its Centres Week.

147. The Council of Trustees will be responsible for:
i) formulating policy and decisions on finance and procedures;
ii) assessing research priorities and rescurce needs;

1{{) attracting donor support and recommending resource
allocations; and

iv). preseribing the responsibilities and activities of the
Executive Secretariac. '

148. In formulating its policies, the Council will be assisted by a
Forestry Technical Advisory Committee (FTAC) and will also comsult wick
the Dirsczors of its various research components, with countries whieh
the programme is designed to benefiz, and with donors.

149. The Council should be composed of people with broad experience i-
the management of science and technology for development, and include
competence in institutional, finanecial and human resource management.

13 members including a Chairman of broad experience in international
development. Other members should be nominated from contributing
donors, by developing countriss, by NGOs, by scientific bodies including
IUFRO, by intarmational agencies including FAO and by the CGIAR.

Eoxessry Technical Advigory Commictee (FTAC)

150. The FTAC will have responsibilicies similar to those of the CGIAR
TAC. 1t will advise the Council on strategic, scientific, and
organizational issues reslacad to research priorities, programmes and
procedurses. The FTAC will formulate and implement procedures for
monitoring progress and for periodic review and evaluation of the
rasults of the overall programme and its components.

151. The FTAC will have a heavy workload, and it is recommended thac iz
consists of a Chairman and nine members who are active researcn
scientists drawn from a broad spectrum of the natural, physical and
social sciences.
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152. The Executive Secretariat will provide services to the Council of
Trustees and to the FTAC, and the various programme components. In
turn, it will receive policy instructions and technical guidance from
the Council and the FTAC, respectively. It is envisaged that the .
Secretariat should consist of a core group of permanent staff with
Tesources to employ consultants and to contract other contract services
if needed. The core should comprise:

- an Executive Secretary;

- a Scientific Secretary (Secretary of FTAC);
N ‘

- a Financial Comptroller;

- an Information Manager; and

- a Training Manager.

153. An important responsibility of the Secretariat will be =he
systematic collection, analysis, storage and dissemination of the
relevant data and information on tropical forestry research. The ~
Secretariat will maintain a computarized data and information base and
have on-line access to other data and informarion bases. The
information will be derived primarily from its own programmes. Any
additional material should fill identified gaps in existing databases to
which the Research Council can gain direct access. The Task Force
regards the information system as a vital component, and recommends that
the Information Manager be appointed as soon as possible after the
Council has selected its Executive Secretary.

154. The question of location of the Central Secretariat is of supreme
importance. The criteria of good communications, ease of travel, access
to information, stimulating environment and contacts with professional
peers, and good qualicy office accommodation and services are all
crucial aspects. This question needs to be discussed and resolved
without delay by the appropriate donor group and executing agent (see
below). :

155. The Secretariat will also include an out-stationed group of
Regional Co-ordinators based in:

- Latin America;

. Asia;
- Sub-Saharan Africa; and
- the Near East and North Africa.

156. The regional co-ordinators should be located in or near an
appropriate existing Research Institute in thes region concerned. Each
would be supported by at least one permanent Scientific Assiszant, an
Information/Training Officer, and a part-time Advisory Commitcee of not
more than five members from a range of disciplines, and including an NGO
representative.
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157. The Task Force atctaches great importance to the regional strength
of the Research Council and therefore has proposed regiomal units which
will serve as the field focus for much of {ts work. The Regional Co-
ordinators will be responsible, working through the Secretariac, for:

- advising the Technical Advisory Committae; ‘

- identifying rsgional needs;

- generating and formulating projects and networks;

- lisison with donors on implementation of approved projects
and networks, and overall co-ordination of these networks;

- training and human rescurces development; and '

- developing and putting to use & regional database and
informacion system.

158. The possibility of upgrading the regional units into Regional
Research Centres must not be excluded {f this {s necessary in order o
strengthen research capacity in a region, or in order to develop a
defined field of research, e.g., genetic improvement of selected zree
species. The Task Force feels that the starting base for che Research
Couricil should be the organization hare outlined, with options open for
more direct involvement in research if the need arises at a future dace.

Ihe Accivicies of che Reseaxch Council

159. The activities recommended for the Research Council are wide-
ranging and diverse. In esserice, they come down to the provision of a
central service to donors and research agsncies which offers a sound
overviaw of the needs and resources for rasearch in eropical forestzv, a
source of informatien and ideas, and a means of well-informed evaluazion
of stractegic options. Given high-calibre staff, the Research Council
system can stimulate and serve as a catalyst for donors and rasearch
agencies by generating relevant and well-thought-out project proposals,
which will attract funds and raiss the quality of work.

160. As well as promoting and supporting research by various means, a
vitally important part of the work of the Council will be to raise the
standards of work and raise the level of resaarch capability in tropical
countries. The correct balance will have to be struck in order to make
certain that research investment is preceded by staps to ensure a high
standard of research performance.

161. The Council’s activities can be broadly grouped under two
headings:

A_-_Improving Research Capagbilicty {n Tropicgl Countries by:
{) isprovement of informavion systems for the capture, storage,
retrieval, and dissemination of scientific and technical daza

through project definition and support, training and advice;

ii) improvement of extension systems;
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iii) training of research personmnel in the management and conduc:
of research through courses, manuals, handbooks, etc.;

iv) reform and improvement of research organization and
management at national level by giving advice and by
commissioning studies through ISNAR and other agencies; and

v) institution-building in the form of facilities and equipment
on a selective basis. This includes, where appropriace,
upgrading of Research Centres with the potential to meet
closely-defined needs or gaps.
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B - Research Activities by:

i) “facilitating” research through analysis, advecacy and debate
in order to generate ideas and well-planned "fundable"
project proposals which attract donors and also help research
agencies. Thess ideas and insights on ressarch projects and
priorities will be the product of analysis and debate by <the
Ressarch Council and its consultants, as well as co-ordinated
regional (or subject-aligned) research workshops;

ii).building up a tropical forsstry research programme will be

built up under a Strategic Plap to be reviewed annually. It
will be exscuted by a variety of methods, but mainly by:

- establishment of regional research project networks wich
clearly-defined objectives, and under strong leadership:

. encouragement of "twinning” as a means of effective
collaborative research where appropriate;

-  contracting of research projects with individual
inscictutions, agencies and groups; and

- undertaking special projects at research centras or by
resesarch groups which are funded by donors through the
Research Council.

162. It is anticipated that much of the research funding will come via
bilateral support fof clearlv-defined projects which may or may not
involve the Council controlling and dispensing the funds. The theme has
to be flexibility and funding to encourage all kinds of initiatives --
existing and new -- providing cthere is secure long-term core funding co
support the "institution” of the Research Council and a number of key
research activicties.

£y {2l Requi

1863. The preliminary cost estimates for the Research Council system and
its operation are presented below. These show the breakdown becween the
components of start-up expenses, the central and regional structure, and
the cost of research and research improvement activities. Apart from
Start-up costs, the estimates are for recurrent annual costs commencing
in 1990 for the Research Council, and developing over the period 19%0-
1995 for resesarch activities. A breakdown of these estimates is shown
in tabular form {n Annex 4.
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UsS Millioms

1. Start-up costs for the Research
Council organizations: 0.5
2. The Research Council system -- annual .

costs for its Central and regional
organization, i.e., the Council of
Trustees, the FTAC, and the Central
Secretariat: 3.0

3. The Council’'s .research activities --
ammual external support for research
and improved research capability,
rising progressively over the 1990-
1995 period to: 0.0

164. The budget lacks precision at this stage of planning. However,
the estimates can be relied upon for purposes of taking decisions on
follow-up action.

165. Concerning the research activities, the Task Force has made its
case for a substantial increase and re-orientation of current inputs.
Also, IUFRO, through its SPDC regional workshops, has prepared well-
documented recommendations for research in improvement of multi.-purpose
tree species in Asia, Africa and Latin America, totalling US$20 million
per annum, and for forest utilizaction and forest products research ac
some US$S10 million per annum. Taken together with estimates for new
work required in the fields of conservation and policy research, this
adds up to the broad estimate of US$50 million per anmnum by 1993 in
addition to the estimated current support level of US$46 million per
annum.

166. With this projected increase, total expenditure in external
assistance would amount to some US$90-US$100 million per annum. t is
not considered that this is in any way out of scale with the magnizude
of the problems that exist or with the prospects and benefits of success
from well-planned research. The actual development of research
investment up to 1995 and later would, of course, depend on much more
detailed evaluation by the Research Council in consultation with all the
interests concerned.

Post-Conference Action

167. 1f the Conference accepts the Task Force’'s recommendations, a
follow-up meeting of potentially interested donors should be convened as
soon.as possible. This meeting could:

- consider the proposed plan for a Research Council;
- appeint an executing agency;
- agree on a programme of work and procedure; and

- indicate probable patterns and levels of suppore.
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168. Thersafter, the first step should be to appoint the Council of
Trustees, which in turn will btz responsible for the appointment of the
members of FTAC and the sanior staff of the Secrestariat. It is
anticipated that the Council and the FTAC wvould meet twice every year,
including once per year at the same time and place. .

169. The executing agency will need to perform several tasks in the
interim period:

- formulating a constitution;
- selecting the headquarters locationm;
- negotiating conditions of residence, privileges and immunicies

_ with the government of the country in which the headquarters is
to be locatad (the advice of the CGIAR should be sought in
formulating the constitution and in defining the Council's
legal persomality); and

. arranging the selection and election of the Council members,
whose first responsibility would be to draw up a detailed work
programme. : :

170. Concerning sources of finance, the Council needs to identify those
donors who are willing to contribute to unrestricted core budgets and
those who insist upon bilateral external funding. It seems likely thac
the Council will need to impress upon donors the necessity for a glotal
pezspective. While the needs of Africa may appear to be the mosc
urgent, the absorptive capacity of African research inscicuzions is
lower than in Asis, Latin America and some Middie Eastern countries. Iz
will be necessary to convince donors to contribute in a rational and
logical fashion with due ragard to the insticutional capabilicies of the
different regions and natiouns.

171.  The inventory of forastry research projects and programmes being
assembled by the World Bank’s SPAAR Secretariat should provide useful
information both to the Council and to donors who support research in
Africa. It would clearly be valuable if similar sets of informaczion
could be assembled relative to donor support for forastry research in
Asia, the Middle East and lLacin America.
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ANNEX 1

STATEMENT
9F :
GIO STRATEGY MEETING ON TROPICAL FORESTS

land 2 July 1987

A conference at Bellagio, Italy, on the state of the world’'s
tropical forests called upon world leaders to join in a "Tropical
Forestry Action Plan” aimed at conservation and sustainable use of
remaining natural tropical forests for the benefit of developing-counczy
populations and the world at large.

THE TROPICAL FOREST CRISIS

Tropical forests are being rapidly destroyed. Their loss is one of
the most serious environmental threats of our time.

Tropical deforestation in developing countries is having a
devastating effect on food production, fuelwood and fodder supplies,
soil fertility, and water resources. It is undermining agriculzure in
these countries and exacerbating rural poverty. Specifically:

. more than half of the world's tropical forests have disappea:ed
since the turn of the century;

- the current rate of deforestation exceeds 1l million hectares a
year:

- the livelihood of 200 million forest dwellers is threatensd;

- more than one billion people are suffering from shorcages of
fuelwood and fodder;

- developing-country imports of forest products already exceed
" US$10 billionm;

- the destruction of tropical forests is resulting in widespread
loss of unique ecosystems, directly contributing to the

extinection of plant and animal genetic resources; and

- more than half of the developing world'’s population live in che
56 most critically-affected countries.
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The causes of deforestation are well known. They include populaction
pressurs for agricultural land, the demand for fuelwood and fodder, the
unsustainable exploitation of forests for industrial timber production
and export, and inappropriate goverrment policies regarding land tefiure,
economic incentives, forast settlement, and other population issues.
Development assistance agencies contribute to the problem when they
finance envirommentally unsound large-scals dsvelopment projects.

The Tropical Forestry Action Plan has focussed world attention on
this crisis. The plan has been andorsed by forestry leaders of more
than 60 developing countries and has been sccepted as a basis for action
by & score of bilateral and multilateral development assistance
agencies. A doubling of annual forastry assistance in supporz of the
plan has been pledged, from US$500 milliom in 1984 to USSL billiom in
1988.

TR _CONTERENCE RECOMMENDATIONS

_ The Bellagic confsrsnce shares the sense of urgency for global
action callied for in the Tropical Forestry Action Plan. It concentrated
on 10 major recommendations for addressing the crisis of deforestaciocn.

I. Quancifving cthe Costs of Inscsion

Tropical deforestation has been ignored or inadequately reflected in
" most government development plans. Action is needed on a country-by-
country basis to specify the consequences for human welfare and the
environment of the failure to contain deforestation. This is a
necessary first step to generating political awareness and commitment.

2. =) to ona

Development Plans

The urgency of the forestry crisis must be communicated to national
economic planners and to financial and political leaders. Wichin five
years, all of the critically.affectad countries should have incorporated
into their national development plans a long-range stracegy for
conservation and sustainsble use of their tropical forests.

3. ZIrzomoting Communisy Partcicipsation

Developing countries should be assisted to implement a major
programme for involving men and women of 'ocal communities in forestc
. conservation and tree planting. Non-governmental organizations have a
critical role to play in promoting action to save tropical forests and
in assuring grassroots participation. Special attention should be given
to reclamation of agricultural wasteland and degraded watersheds.
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4. gncou;ag;ng Participation of the Private Sectors

Government forest administrations on their own cannot cope with this
crisis. Policy incentives should be introduced that would provide the
necessary stimulus for private sector participation in reforestation and
sustainable forest management, particularly by small farmers and local
communities. Women, who are the main harvesters and users of wood,
should be more directly involved in formulating rural forest policies.
Private industry should be encouraged through fiscal i{ncentives and
similar programmes to undertake large-scale industrial forest management
and reforestation projects within a suitable legal framework which

ensures net replenishment of forest resources. -

5. Policy Reforms

Policy reform is needed from both national governments and
development assistance agencies. National governments should, for
example, act to remove subsidies and other inappropriate policies thacs
encourage economic inefficiency and over-harvesting of forest resources.
Development assistance agencies should, for example, revise policies
that are contributing to the destruction of natural ecosystems, and
design project strategies that favour protection of these valuable
resources.

6. ote (o] a orest Ecosystems

Concerted intermational support should be given to a campaign for
protecting the 700 million hectares of remaining tropical rain forest,
the planet’'s greatest source of plant and animal diversicy. This can e
achieved by major expansions of protectad areas and bilosphere reserves.
By encouraging more intensive and profitable use of degraded fores:
land, pressure on protected areas can be relieved.

7. ation o orest nto Broader land-Use Concerns

Imporzant solutions to deforestation will come from outside che
forestry sector. Increasing farmers' agricultural productivicy preovides
an alternative to forest encroachment. Energy conservation programmes
can be a cost-effective strategy for saving forests. Such solutions to
deforestation will be discovered and implemented only if forestry
planning is integrated with planning in other sectors.

8. Strengthening Research

Technical, biological, socio-economic, and policy research mustc te
intensified. As an example, there is significant potential to raise :the
productivity of multi-purpose trees through breeding and biocechnology.
thereby helping to meet rural basic needs. Substantially-increased
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funding for such ressarch will be necessary, and opportunities should be
exanined for establishing a consultative group for international .
forestry ressarch and policy development, with a vision and
determination comparable ts the one organized for agriculture on this
same conferencs sits almost 20 years ago.

9. Monisoxing of Txopicsl Defogestation

An annual review of the status of world forest resources and of
progress being made in halting forest destruction is urged. In addicion
to government and aid agency assessgpnts, citizen reports should be
encouraged on grassroots evaluation of whether national progress is
being made in arresting deforestation.

10. Co-oxdinacing Intermacional Action

The Tropical Forestry Action Plan provides an effective framework
for co-ordinating intsrnational action. To help govermments of
developing countries to implement the plan, the Food and Agriculcture
Organization is supporting efforts to co-ordinate bilateral and
muletilateral agency assistance for strengthening foresztry sector
plamning.

EQLLOW-UP_ACTION

An intermaticnal task force will immediately baegin to prepare
specific recommendations for policy rasponses, funding strategies, and
institutional mechanisms necessary to implement these and related
recommendations. A second Bellagio forestry conference, to be held next
year, will review the task force recommendations and make proposals for
their adoption.

Agreed at Bellagio, Italy

2 July 1987

The Bellagio Strategy Meeting on Tropical Forests was convened under the
auspices of:

Food anc Agriculture Organization of the United Nationms
The World Bank

Uniczed Nations Development Programme

World Resources Institute

The Rockefeller Foundation
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e Bella a o n 2 est Reseazrch -
GEORGE D. HOLMES (Chairman)
1984-86 Chairman of the Committee on Forestry, Food and

Agriculctural Organization of the United Nationms

1977-87 Director-General of the British Forestry Commission
1977-87 Chairman, Standing Committee on Commonwealth Forestry
1970-78 Member of IUFRO's Executive Board, and member of izs

International Council for five years
1948-75 Research Silvicplturii: of Alice Holt and Director of
Research, Forestry Commission
AVO

1982-88 Executive Co-ordinator, Kenya Energy and Eanvironmentc
Organization Association (XENGO)

1986-88 Member, National Energy Research Committee
Member, Board of Africa Development Informatics

1985-88 Member, Board of the Foundation for Woodfuel Development
Member, National Agroforestry Research Committee
Member, National Committee on Genetic Resources
Conservation

1984-88 Member, Board of the Environment Liaison Centre
International (ECC)

1983-88 Member, National Committee on Woodfuel Conservation
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RONNIZ DE CAMINO

1985 Head of the Forestry and Agroforestry Production Area;
Regional Co-ordinator, Tree Crops Production Project, .
Agrononical Tropical Center for Research, and Training

s mET ez B oo
(wALlD), UOS“ Nied.

1977-84 Planning and Research Manager, Na:ional Reforestaction
Company (CONARE), Venezuela.

1975-76 Guest Researcher, University of Goettingen, Federal
Republic of Germany.

1967-74 Director, Forestry School, Austral University, Chile.
Head, Forest Management and Economics Inscituce.

1964-67 land Reform Corporation, Forestry, VIII Regionm.

MOBAMED HOSNY EL-LARANY
1985- Associate Director, Desert Development Center, American

University in Cairo

1983- Professor of Forestry, Alexandria Universicy

1981/82 Visiting Fellow, Australian National Universicy/CSIRO,
Australia

1969 Ph.D., Tree Improvement, University of British Columbia,
Canada

Consultant:IDRC, FAO, Georgia Tech., AID, ALECSO, Aaal
Member: NFTA; CASAFA; IUFRO (Lesader Working Group on
Casmarina): Canadian Institute of Forestry, Egyptian
Society of Genetics

HANS GREGERSEN

.1970- Professor, University of Minnesota. Joint appointment in
Forest Resources and Agricultural and Applied Economics

1968-70 Research Associace, Schosl of Natural Resources, Universicy
of Michigan

P 13965-68 Forestry Officer, Food and Agriculture Organization of che
United Nations

© Since 1970, Professor Gregersen has served as a consultan:
to many international- organizations, including the Worlcé
Bank; Inter-American Development Bank; FAQ; OECD and USald
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1983 -
1982

1981

1979-80

1985-

1980-85
1968-80

1964-68

1984-88
1978-88

1970-84

1966-70
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T : (o]0)

Associate, Forests and Biodiversity Program, World
Resources Institute, Washington, D.C.

Research Associate, Yale School of Forestry and
Environmental Studies, New Haven, Connecticut

Intern, Bureau of Oceans and Internactional Environmental
and Scientific Affairs, Qffice of Environment and Natural
Resources, U.S. Department of State, Washington, D.C.

Consultant, Bureau for Science and Technology, Office of

Forestry, Environment, and Natural Resources, Agency for
International Development, Washingtonm, D.C. .

LOUIS E. HUGUET
Independent consultant (IBRD, UNDP, FAO and others)

Director-General, Centre Technique Forestier Tropical,
France

Director, Forest Resources Division, FAO, and Chairman, FAQ
Group on Environment ’

Regional Director, Forest Service, South of France

. JOSEPH H. HULSE

Vice-President, Research Programmes, International
Development Research Centre (IDRC), Canada

Chairman, ICSU Intermational, Commission on the Application
of Science to Agriculture, Forestry and Aquaculcure

Director, Agriculture, Food and Nutrition, IDRC
Head, Food and Agricultural Industries, FAQ

Has undertaken numerous international consulcancies for

different organizations and been associated wich the CGIAR system since
its inception. '
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1975-77

1971-75

DOMINIC E. JIAMABO
IUFRO Research Co-ordinator for Africa.
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Ministry of Sciancc and Technology, Lagos, Nig;ria.

h
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Director of Agricul:u:al Sciences, Federal Ministry Science
and Technology, Lagos.

Exacutive Secretary, Agricultural Research Council of
Nigeria (ARCN), Ibadan, Nigeria.

Direccor, Forestry Research Instituce of Nigeria (FRIN),
Ibadan.

Has served as Nigerian representative in the CGIAR; member,

CGIAR Review Committee; member, IITA Board of Truscees; member, IUFRO
International Council

1983-

1982-83

1975-82

1973-.75:

1986-

1982-84

1976-86

1971-76

1969-71

ARVIND K. KHARE

Programme Officer, Society for Promotion of Wastelands
Developmernit, New Delhi.

Consultant to National Council of Applied Economic
Research.

Worked in rural areas of Rajasthan and Madhya Pradesh.
Gujarat State Financial Corporation, Ahmedabad, initially

evaluating term-lending propesals and subsequently heading
Foreign Exchange lLoans Department under IDA line of credic.

EETER A, OQRAM

Research Fellow Emeritus, Intermational Food Policy
Research Inscicuca

On secondment to ISNAR, responsible for developing research

programme
Deputy Director, IFPRI

Head, Research Development, FAO
First Executive Secretary to Technical Advisory, CGIAR

Assistant Director, Policy Advisory Bureau, Fa0
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SALLEH MOHD. NOR
1985- First Director-General, Forest Research Institute of .
Malaysia
1977-85 Director, Forest Research Institute, Kepong, under Forestry

Department, Penninsula of Malaysia

1974-77 Graduate Research Assistant in remote sensing, Remote
Sensing Project, Michigan State University, East Lansing

1970-73 Counterpart to FAQ expert in forestry inventory on UNDP
project

Positions include Honorary Vice-President; International
Society for Tropical Forests; Vice-President, IUFRO 1986-90; President,
Malayan Nature Society, 1978-present; has served as consultant to
various international organizations, including UNDP, IDRC and Asian
Development Bank ’

M.S. SWAMTINATHAN
19é2-88 Direcéor~General of International Rice Research Institute,
Philippines
1980-82 Member, Planning Commission, Department of Agriculcture,

Government of India

1980 Acting Deputy Chairman, Planning Commission
1979-80 Secretary to Government of India
1972-79 Director-General of Indian Council of Agriculcural Research

and Secretary to Govermment of India
Holds many intermational positions, including Honorary

President of IUCN since 1984; Vice-President, World Wildlife Fund; also
recipient of many international awards and honorary degrees.
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10.

11.

12.

14,

15.

LIST OF BACKGROUND PAPERS

Background Pape Commission

by the Task Force

Forestry Research Priorities for Underpinning
the Tropical Forestry Action Plan

The Global Tropical Forestry Research Syscem:
Present Situation, Needed Ilmprovements

Forestry Research in Africa: Problems,
Priorities and Needs

Opportunities for Forestry Research in North
Africa and the Near East

Forestry Research in French-Speaking Tropical
Africa: Ongoing Activities, Needs and
Prospects

Prioricy Issues on Forestry Research: An
African NGO Perspective

Forestry Research Needs and Opportunities in
Tropical Asia

Forestry Research: An Asian NGO Perspective

Some Considerations about Tropical Forestry
Research in Latin America

Perspectives of NGO Organizations on Natural
Resource Research in Latin America

A Summary of the Three (NGO) Background Papers
(Africa: Awori; Latin America: Solorzano;
" Asia: Khare;) Submitted to the Task Force

Information Management for Expanded Tropical
Forestry Research

Tropical Forestry Research Programme:
Institutional Alternacives

Networks as a Research Modalicty

The Technical Advisory Committee (TAC)
to the CGIAR
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A. THE COUNCIL OF

TRUSTEES AND THE

FORESTRY TECHNICAL
VISORY CO

(ETAC)

PRELIMINARY ANNUAL COST ESTIMATES
RNATIONA OPICAL FORESTRY S CH COouNncC

OR_1990-1995

(1) THE COUNCIL OF TRUSTEES

13 Trustees @ an average of
$3,000 flat honorarium per
annum.

An average of $3,000 per
Trustee for travel and per
diem for each of two meetings
per annum.

Council meeting costs
(including facilicies, guescs,

supporet).

TOTAL (1)

ANNEX 2

(8]
i

142,000

(2) IHE FORESTRY TECHNICAL
ADVISORY COMMITTEE (FTAC)

10 Members @ an average
honorarium of $1,500 per
meeting for three meetings per
annum.

An average of $3,000 per
Member for travel and per diem
for each of three meetings per
annum.

Consultants:
Fees, travel and per diem.

TOTAL (2)

¥
wn

8C,

>
(@]
o

233

cce

TOTAL (A)

377

3

oca

(3 cos
Executive Secretary:
Scientific Secretary:

Financial Comptroller:

Information Manager:
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C. REGIOQNAL

@)

(3
(6)

N

(8)

ANNEX 4

Training Manager: &0,
4 Support Staff: 110,
TOTAL (3) 500,
QFEICE COSTS
Space Rental: 300,
Communications/Suppliss/ 25,
Reproduction.
Legal and Audit fees. 10,
TOTAL (&) 335,
COMPUTER SERVICES 4Q,
EUBLICATIONS
- (Anmual Report,
General Brochures,
Newsletter,
Research Reports,
Mailing Costs, and
Database)
TOTAL (§) ] b Les,
STATF TRAVEL
TOTAL (7) 160,
TOTAL (B) } 1,120,
| e
l
STAET COSTS ?
4 Co-ordinacors i 300,
4 Scientific Associates \ 240,
|
4 Information Officers ! 200,
Post allowances: 1 222
@ 30% of salaries. ,
Sctaff travel and per diem. k 200 .-
TOTAL (8) |

1,162,
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o ‘ ANNEX &

(9) Administrative Support
for National Institutions
(space, support staff, and
office operations)
TOTAL (9) 300,000
o TOTAL (C) 1,462,000
IOTAL s : TOTAL A.B.C. 2,959,000
ADM s ON g
€0sTs
D. START-UP Equipment/furniture 200,C00
COSTS Staff relocation 25C, 000
Legal fees 30,000
TOTAL (D) | 480,000
E. SUPPORT FOR This is an estimate of the
RESEARCH AND annual level of additional
STRENGTHENING external support that would be
RESEARCH needed by 1995 for research
CAPABILITY and related strengthening of
research capabilicy. The
estimate includes direct
bilateral and multilateral
support that may not pass
through the Council.
TOTAL (E) 50,000,000
* FOOTNOTE: (i) Items A, B, and C are estimated current annual costs

for the period 1990-95.
(ii) Item D refers to start-up costs in 1990.
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