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PREFACE

Sustainable forestry development combines the concepts of economic growth and environ-
mental conservation; as such it is reasonable to expect it be on the agenda of many national and
international organisations dealing with economic development and environmental conserva-
tion. The United Nations Environment Programme (UNEP) is one such organisation which
gives attention to sustainable forestry development in the context of the United Nations Con-
ference on Environment and Development. Agenda 21 gives UNEP a comparative advantage
in placing its activities at the interface of the integration of environment and development.

It isin this context that UNEP conceived the project whose results are reported in this docu-

ment, with the Center for International Forestry Research (CIFOR) as the collaborating partner
responsible for the project’s implementation. The project focuses on the West African humid
forests of Ghana and Nigeria, with information provided on Liberia and Sierra Leone to the
extent possible. Cameroon, a country which is officially Francophone but with a large English-
speaking population, has been included in the study in order to provide more complete cover-
age of Anglophone West African countries where this type of forest exists.

The general objective of the project was to integrate all available information on West African

humid forest formations in order to catalyse initiatives at national, regional and international

levels which may foster the adoption of sustainable forest management principles throughout
the region.

The project reported here will contribute to a larger joint project currently being undertaken by
CIFOR and the Government of France for the Francophone countries of Cote d’lvoire, Cam-
eroon, Central African Republic, Congo and Gabon.

An Advisory Group composed of representatives from CIFOR, UNEP, ATO, FAO, ITTO, and
several national institutions and NGOs helped oversee the project. UNESCO and IUCN were
also invited to join the Advisory Group but were not able to do so, although they were kept
informed about the project and its progress. Field work was contracted to the Forest Research
Institute of Ghana (FORIG) under the direction of Dr. Albert Ofosu-Asiedu, and to Prof.
Philip Kio of Nigeria. Under their direction a synthesis was prepared to summarise forest man-
agement technologies and options in the region. They also organised thematic workshops
which evaluated land use practices and related policies, institutional arrangements, and other
forms of government intervention which affect sustainable forest management. Additional
workshops examined inter-generational issues and technical forest management issues. A
stakeholders’ consultation was also convened to obtain the views of various stakeholder
groups. The present report is a product of all these efforts.

The report is organised into nine chapters. The first chapter gives an account of the forestry
situation in West and Central Africa, with emphasis on vegetation distribution and factors af-
fecting forest management. Chapters 2 and 3 highlight past and present silvicultural and forest
management practices and also consider management control systems. The relevance of biodi-
versity and the role of non-timber forest products are explored in Chapter 4. Intergenerational
issues, socio-economic factors influencing sustainable forest management, and the
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relevance of policies and legidation are addressed in Chapters 5, 6 and 7. Chapter 8 outlines
strategies and incentives which might be adopted to promote sustainable forest management.
The report concludes in Chapter 9 with suggestions for research which could be undertaken to
fill gaps in knowledge which became apparent in the course of this project.

In the hope of maximising its utility to foresters, environmentalists, government decision mak-
ers and other interested parties throughout the tropics, this report is being published simulta-
neously in both English and French. Copies of the publication will be available without charge
from both UNEP and CIFOR until supplies are exhausted.
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CHAPTER 1
FORESTRY STATUS IN ANGLOPHONE
WEST AND CENTRAL AFRICA

INTRODUCTION

Anglophone West and Central African countries with tropical moist forest include Sierra Le-
one, Liberia, Ghana and Nigeria. Although not officially Anglophone, Cameroon is included
in this report because it has a large English-speaking population. These five countries lie ap-
proximately between latitudes 5° N and 10° N, and longitudes 15° E and 13° W. They cover a
total land area of 1.8 million km?of which 28.6% fall within the high forest zone.

This chapter reviews the status of forestry resources in these countries as drawn from
submissions by Owusu (1995) and Soladoye (1995) in country reports on Ghana and Nigeria
respetively and from a paperon “Sugainable Forest Management in West Africa: Ecology
and Conservation” (Okali and Fashun 1995).

PHYSICAL FEATURES, VEGETATION, LAND USE AND TOPOGRAPHY

Weg Africais generally low lying, exceeding 1,000 m atitude only in a few places. The general
landscape onsists of sandy coastal plains cossed by many rivers with mangroves bordering
their estuaries. It rises inland to relatively low plateaux dissected by rivers, and interrupted in
places by resdud inselbergs and small higher plateaux such as the Fouta Djallon (1,500 m), the
Upper Guinea Highlands (1,947 m), the &s Plateau (1,200 m) and the Chappal Wadei (2,419 m)
atthe border between Nigeriaand Cameroon.

Geology and Soils

Pre-Cambrian rocks of the basement complex undeflie the sub-region precominantly. South of
latitude 12° N, about two-thirds of the land surface consist of these formations while the re-
maining third is covered by more recet sedimentary formations. The basement complex consists
of schigs, phyllites, quartzites, granites and gneisses. Soils developed over the more basic rocks
are chemicdly the richest with high clay contents. The poorest basement complex soils are those
over quartzite and other quartz-rich rocks. In general, where the annual rainfall is less than
1,700 mm, silsthat developeddirectly over the basenent complex rocks tend to be more fertile
than those over sdimentary formations. Conversely, where the rainfall is high, as in the moist
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forest lands, the upland soils, irrespective of parent material, are heavily leached and ferrallitic.
Mogt soils in the moist forest zone are of the latter type (Ahn 1970) and readily lose their fertility
once the vegetation cover is removed. Soil differences of geological origin have been linked to
variationsin fores type in Nigeria (Hall 1977).

Climate

The West African climate is controlled principally by the seasonal movement of two air masses
(Ojo 1977). From September to February, the Tropical Continental Air Mass spreads southwards
from the Sahara to about latitude 5° N, accompanied by the hot, dry and dusty north-easterly
wind known as the Harmattan. From March to August, the Tropical Maritime Air Mass, associ-
ated with rain-bearing south-westerly winds, moves northwards to about latitude 21° N. The two
air masses are separated by the Inter-Tropical Discontinuity Zone (ITD). Movement of the ITD
northwards is thus associated with the rainy season while its southward movement brings the dry
Season.

The amount, duration and regularity of rain decrease from south to north. In some parts
of the coagtal region (e.g. Calabar in south-eastern Nigeria and the coastal belt from Guinea to
Liberia), annual rainfall may exceed 3,000 mm, while to the north-east of Nigeria annual rainfall
averages only 500 mm. From Nigeriato Liberia, rainfall tends to be bimodal in the south, but to
the north and further west in Guinea, rainfall becomes increasingly concentrated in a single sea-
son. The duration of the dry season is shortest (one or two months during January and February)
at the coast, and longest (eight to nine months from October to May) in the far north (Fig. 1). The
aternating north and south movements of the ITD are responsible for the orientation of the cli-
matic and vegetation zones in a latitudinal pattern in West Africa. Oceanic currents contribute to
dry climatic conditions which give rise to coastal savanna in eastern Ghana, Togo and Benin Re-
public - the so-called ‘ Dahomey gap’.

Temperdures rear the coast are relatively congant throughout the year, with mean daily
maximaand minimacloseto 34° Cand 22 C respedively. In the north, day temperatures during
the dry season can be as high as43° C andfall below 10° C at right.

Vegetation

Two main vegeation formations— forest ad savanna — dminae the West African landscape,
extending aaoss the sub-region in broad belts paallel to the mast(Fig. 1). The West African
forest belt belongs to the Guinea-ngolian phyto-geographcal region (White 1983).This
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forest belt extends westwards to Guinea along the coast from Nigeria, where it merges with
the main stretch of the African rainforests from Cameroon to Zaire. The extension is however
not continuous, being interrupted by savanna in the ‘Dahomey gap. The major foresttypes
which occur within the belt are, from the @mast northwards, mangroves, freshwater swamp
foreds and lowland foreds.

Mangroves

Mangroves are most extensive in the celtas of the large rivers where the vigour of the sea s
is broken by sand banks. They also occurin small bays and lagoons, where ils are bradish,
between high and low tide marks. Thus they may appear asarrow strips extending for sev-
eral kilometres inland along the kanks of the major rivers. Mangroves, which occur in al the
West African countries, aremost extensive in Nigeria (10515 km?) where they have devel-
opedin as®ciation with the Niger delta and the extersive lagoon system, but may have virtu-
ally disappearedn some countries Ike Togo under pressurdrom exploitation. The most
common tree speies in West African mangroves are Rhizophora racemosa, R. harrisonii, R.
mangle, Avicennia germinans (syn. A. africana. A. nitida) and Laguncularia racemosa. The
treesform a dens foresttangle generally about 10 m high, but some trees can reat a height
of 45 m (Rosevear 1947).The sedg Cyperus articulatus, the grass Paspalum vaginatum and
the fern Acrostichum aureum are @mmon asociates of the trees espeally where the forest
canopy has been opened. Logging, fuelwood cutting, illegal hunting and, especially in Nige-
ria, petoleum exploitation and invasion by the exotic palm, Nypa fruticans, are mgjor threas
to the West African mangroves.
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Figure 1. Comparison of West African vegetation and rainfall zones.
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Swamp Communities

Progressing inland, mangroves give way to freshwater swamp forests. These swamp forests
are commonly flooded during the rainy season, but dry out in the arid season. They often
fringe the rivers and estuaries that flow into the lagoons, with their waterfronts dominated by
species such as Raphia, Pandanus, rattans or Alchornea. The fringing section of the swamp
forests is seldom more than 15 m tall but, behind it, important commercial timber species,
such as Mitragyna ledermannii, Symphonia globulifera, Lophira alata (ironwood), Nauclea
gillettii and Alstonia boonei may attain heights of up to 45 m in Nigeria. The main canopy of
the forests is formed by smaller trees which commonly include Spondianthus preussii, Oxys-
tigma manni, Anthostema aubryanum, Carapa procera, Uapaca spp., Garcinia spp. (the
source of bitter kola and chewing sticks) and Cleistopholis patens (used in canoe building).
Some of these trees have stilt roots (e.g. Uapaca), pneumatophores and knee roots (e.g. Mi-

tragyna) as adaptations to the poorly aerated substrate.

Lowland Forest Belts
Still further inland, the lowland forest belt is the main source of timber, and contains the
greatest biodiversity of the vegetation types found in West Africa. The belt was originally
covered by true forests, similar to those existing today in some forest reserves. The complex-
ity of the belt is its source of wealth, but it also makes successful forest management difficult.
In Ghana, seven vegetation types are included within the lowland forests, each with its
distinct associations of plant species, structure and physical environment. Wet evergreen for-
ests occur in the region with the highest annual rainfall and poorest, heavily leached soil. It is
followed in the north by moist evergreen forests with annual rainfall between 1,500-
1,700 mm. Next is the moist semi-deciduous forests on the richest soils with an annual rain-
fall of 1,200-1,800 mm. This is the most important formation for timber production, being
rich in commercial species such as utile (Entandrophragma utile), African mahogany (Khaya
ivorensis) and wawa/obeche (Triplochiton scleroxylon) which readily attain heights greater
than 50 m. Dry semi-deciduous forests occur a the northern fringe of the moist semi-
deciduous forests, where the annual rainfall drops below 1,500 mm. These variants of lowland
forests occur in comparable environmental conditions throughout West Africa, but their flo-
ristic compositions differ between the western and eastern stretches of forests separated by the
‘Dahomey gap. The remaining forest types — upand evergreen, southem marginal and
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south-east outliers — are pobably pealliar to Ghana, but may have equivalents in similar en-
vironmental conditions in the other countries.

Trees predominae the lowland forest eosystem, the largest of which may attain
heights exceeding 60 m, and may be wider than 300 cm in girth at breastheight. Sud large
trees ae uswlly few (<10/ha) ad occupy the upper caopy. Some auhors (eg. Richards
1952) hold the view that treesin lowland foreds ae vettically dratified into dstinct layers,
sweh that the tall est treesfrom emergents have isolated cowns and, ata lower level, a canopy
layer of trees with touching crowns, beneah which is the understorey of small trees with
spreading crowns. In pradice, it is often difficult to dscern such distinct layers astree cowns
appearto exist a all levels. The tallest tees must in their growth passthrough the shorter
sizesbefore attaining their final heights. It is reasnable to expect young individuals of the
canopy trees or mergents to exst at various teights in the forest profile, thus obscuing any
stratification (Swaine and Hall 1986).

Woody climbers (lianes) are also charaderistic of lowland forests. They rarely exceed
10cm in diameter but readily read up to 200 m in length, binding many trees together while
reaching the topmogt tree crowns. Shrubs, herbs and epiphytes (orchids, ferns, bryophytes and
lichens) are dso dharacterigtic life forms of the West African lowland forests. The feature which
poses the gredest obdacle to management is, however, the geatfloristic diversity of the foredts.
Though not as rich as the forests in the American tropics or South-east Asia, lowland forests in
West Africamay contain as many as 56100 tree species greater than 10 cm dbh, at @nsities of
up to 500 treesin one hedare, of which only 2-5 trees yielding atotal volume of 30 m* may be
merchantale. The trees may co-exist with 200-500 other vascular species @ hectare. Regenera
tion of a sufficient number of merchantable trees, among so nany potential competitors, has
been the main challenge to West African forest slviculture.

In Nigeria, the dier forests ae cominaed by of the Serculiaceae(Cola spp., Mansonia
altissma, Nesogordonia papaverifera, Pterygota spp, Triplochiton scleroxylon), the Moraceae
(Antiaris africana, Ficus spp., Milicia excelsa) and the Ulmaaeae (Cdltis spp., Holoptelea gran-
dis). Dominant trees in the wetter forests include the Leguminosae (Brachystegia spp., Cylico-
discus gabonens's, Gossweilerodendron balsamiferum, Piptadeniastrum africanum) and the
Meliaceae (Entandrophragma spp., Guarea spp., Khaya ivorenss, Lovoa trichilioides), while
the trees in the wettest forests include Klainedoxa gabonenss, Lophira alata, Nauclea dider-
richii and Pycnanthus angolensis.
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Shrubs like Massularia spp. and herbs such as the Marantaceae congtitute the non-timber
resources of the West African forests, which are not only vital to the rural economies but have

potentials for industrial use.

Land Use

When discussing forest resources in West Africa, all land not cultivated or developed for settle-
ment and associated infrastructure should be included in order to recognise the many forest
products and services from such lands which sustain the predominant rural economies. It is even
difficult to distinguish agricultural land from forests because of the prevalence of the bush-
fallows and the use of natural vegetation for grazing. Many farms and fallows consist of sub-
santial forests (Okali 1995). Over 70% of the population in the sub-region is engaged in agri-
culture and, because of the rapid increase in population and the continuing extensive use of bush-
fallowing and land rotation, forest land in the sub-region is under severe pressure.

The traditional land uses in West Africa are small-scale farming, cattle grazing, urbani-
sation, fuelwood and pastoralism. To meet the needs of the colonial powers and sustain Euro-
pean indudtrialisation, large-scde agriculture, ranches and ‘improved natura rangdands, tree
plantations of exotic and indigenous species (cocoa, rubber, timber) and game/park resrves were
developed.

IMPACT OF POPULATION ON FORESTS

Due to increasing population pressureand current agiicultural pradices (eg. shfting aultiva-
tion), the area of natural high foreds has delinedrapidly over the last three decades.olay
most of the existing foreds occurasresevedforeds. The tdal land areaand the population of
the various @untries ae pesentedin Table 1.

The hgh foreds of West Africa, like the aher tropical rainforeds of the world, are
charaderised by a rich and complex floristic composition. For instance,there ae over 2100
plant species in the tropical high foreds of Ghana. Of these 730 are tree speswith 680 of
them above 5 cm dbh (Hall and Swaine 1981). Hawhorne (1989)obsewned that 42 of the
tree spesies ae owmmon and of wide distribution, and that about 126 tree species grow to
timber size. From this number, % tree speies are onsideredmerchantade (Franmis 1987;
Sayer et al. 199) and 66 have been exported at leastoncesince 1973 (Gartey 1990).
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Table 1. Comparative statistics for Anglophone West and Central African countries.

Land Area  Forest Zone Reserved Forest Population*
Country (km?) (km?) (km?) %of FZ  (thousands)
Ghana' 238,538 81,342 17,895 22.0 17,792
Nigeria® 983,213 133,717 20,764 15.5 111,802
SierraLeone® 73,326 7,400 366 5.0 4,912
Liberia’ 96,320 96,000 13,000 13.5 2,770
Cameroon’ 475,000 220,000 89,836 40.8 11,082

Sources: 1: Ghana Forestry Department Annual Reports
2: Nwoboshi (1987)
3, 4: Poore et al. (1989); FAO (1989a)
5: ITTO Project PD 74/90 Cameroon 1993
* Population as at 1994

Ghana had 8.1 million ha of forest land at the turn of the century (Ghartey 1990). By
1950 about 50% of the original forests had been cleared and almost 79% of it had been lost by
1980 (Sayer et al. 1992). At present, the total area of forest estates in Ghana, excluding game
reserves, is 2.1 million ha with 1.8 million ha in the high forest zone and only 0.3 million ha
in the savanna zone. Production reserves constitute 70% of the total forest estates (ODA/FD
1989). According to the International Tropical Timber Organisation (IIED et al. 1993), the
forests with continuous canopy outside the reserves are estimated to be 0.3 million ha. A
similar situation is found in Nigeria which has a larger forest areathan Ghana. During the last
decade, the forest area decreased from 14.9 million ha in 1980 to 10.1 million ha in 1990, cor-
responding to an annual deforestation rate of approximately 3.5% (FORMECU 1985). In Si-
erraLeone, closed high forests and secondary forests make up 10% (or 0.62 million ha) of the
natural forest reserves. The extent of deforestation can be gauged from the fact that 59% (3.8
million ha) of the natural forestresources wee clasdfied as'forest regowth” in 1989.

The rapid lossof forest resourcesin West Africa, espeally sincethe 1970shas ben
attributed to increasing population pressue. For example, the gross national standing volume
of timbertree speies in Nigeria for the perod between 1978 ad 1983 was egimated to be

181 million m3. The total volume removed in that same peiod was 72 million m3 (40% of

standing volume). In Ghana, the standing volume of trees &ove the grth limit (70 cm dbh)
was etimated a 108 million m’ in 1989. The volume of timbertrees uder the grth limit but
above 3 cm dbh was esimated at 95 million m’ (Ghartey 1990).The taa volume of timber

extradedin Ghanabetween 1986 ad 1992 was B million m’ (7.5% of standing volume) of
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roundwood (I1ED et al. 1993). This indicates that the total volume of wood removed per unit
area per year in Nigeria (3 mha'yr) was 5 times greater than that of Ghana (0.62

msha'lyr'l). This greater stress on the forests of Nigeria has been ascribed to the large popula-
tion of that country. According to FAO (1989a) the high population density in Nigeria (92

persons km'z) has resulted in a great local demand for wood products which often leads to in-
tense political pressure to convert the foreststo agriculture.

FAO (1995) reported that Ghana recorded a decline in natural forest area between
1980 and 1990 at an annual rate of 138,000 ha. Corresponding statistics for other Anglophone
countries revealed the annual rates for Liberia at 25,000 ha, Nigeria at 119,000 ha, Sierra Le-
one at 12,000 ha and Cameroon at 122,000 ha.

Increasing population pressure and its resultant impact on forest degradation have
been two of the most important factors influencing the evolution of policies, silvicultural
techniques and forest management practices in West Africa. Undoubtedly, the choice between
natural and artificial regeneration systems for the tropical forests gave rise to many debates

and conflicts among early foresters who worked in the tropics.

ECONOMIC FACTORS AFFECTING FOREST MANAGEMENT
Several economic factors have impeded the accomplishment of sustainable development objec-
tivesin the forestry sector. Some of these factors are highlighted below.

Forest Resources as Sources of Revenue to Government

In the pre-independence era, forest resources especially timber and timber products constituted a
major source of revenue to the colonial governments. One essential consideration for forest res-
ervation in the Anglophone countries was the potential of the forests to provide timber for ex-
port. The situation has virtually remained unchanged in the post-independence period. Their for-
et resources have been exploited to the extent that management plans have virtually been aban-
doned, while allocation of concessions is sometimes treated as a political patronage. The neglect
of planning as a tool to sustainable utilisation of forest resources and development has been a
congraint to sustainable forest development in the sub-region.
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Low Wages

Some macro-economic policies have had an effect on the purchasing power of wage earners
generally in the sub-region. Most employees are experiencing serious economic hardships dueto
the fall in the real value of money despite the recent increase in their allowances to reduce the
adverse effect of economic policies.

Under thesecircumstances, the day’s task ceaseto have any tangible connedion in
the employee’'s mind to the wages @d, which essettialy is a @mplete breakdwn of the an-
ployment system. To suvive, aternative grivate income must be sought. This has cause an
outflow of better qualified and experienced saff to the private sed¢or, and subsegeantly the
promotion of the less galified and experienced into the vacant positions. In effect, low em-
ployees’ morale in the foredry sed¢or hasnegaively affected the aclievement of sugainable
forestry development in Anglophone West Africa. In addition, an increase in the incidence of

illegal forest exploitation iswitnessed, atimes with the ative complicity of the foredry saff.

Low Funding

The staff members of the forest sevices ae esate manages for the government, the trustees
for the communal land owners. For the last seventeen yeas the efficiency of the forest sev-
ices in most countries has declined, and they seem to have abdicated their responsibilities as
well as paticipated (for example, in some gates of Nigeria) in the desruction of the re-
sources.Though the forestresources ae treated as aource of revenue, the government at all
levels has not inveded eough in their development and management. Equdly, they lad the
needed manpower and fundsto dean and parol esate boundaries. The government alone is
therefore incapable of afforedation on a suficient sale to guaantee future wood suppies.
There must be reliance on individuals and communities, paticularly in rural areas, tomeeta
subgantial part of their own needs.The private seabr must be involved in the development of
forest etates and the management of existing ones to @surefuture industrial wood sugply.
The forest management situation has also been affected ly the politicd ingability espeially
in Liberia, whiein Sierra Leone the situaion is cmmpounded by a general economic recesion

in recent yeas.

10
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Nature of Forest Investment

Many investments in primary forest production have long gestation periods and are highly
capital intensive. Most investors would not like to be involved in projects that would tie down
their resources for long periods especially in the face of political and economic instability.
The situation is further aggravated by the present high cost of capital where potential inves-
torswould have to compete for funds available at fairly high rates of interest.

Inadequate Information about Investment Opportunities

The West African public has little or no knowledge about the existing investment opportuni-
tiesin the forestry sector apart from timber exploitation and sawmilling. At present, no unit in
the various forestry departments is responsible for informing the public about investment op-
portunities and potentials in forestry such as plantation development and in non-timber forest
products (NTFP).

Under-valuation of Forest Resources

In West Africa, primary forest product prices vary tremendously among countries and deci-
sions on product pricing are virtually dictated by the government (Ajayi and Omoluabi 1994).
Political pressure groups such as the timber associations can influence the level of prices,
giving little consideration to the production costs and their economic value, and make wood
growing by the private sector unattractive.

11



CHAPTER 2
SILVICULTURE AND FOREST MANAGEMENT PRACTICES

INTRODUCTION
Forest management in the natural high forests of Anglophone West and Central Africa has
generally followed the classic European Uniform and Selection Systems. This tradition is
strongly related to the history of colonisation of the sub-region by Britain, France and to some
lesser extent Germany. The field operations under the various systems are different as a result
of the experiences and traditional forest practices of the colonial forest officers. For instance,
the British foresters after successfully using the Shelterwood System in the District Camp For-
est of Malaysia attempted to use it in Nigeria and Ghana, while the French have used the
Layons in Cameroon and Cote d'lvoire.

Silvicultural and forest management pradices that have been tried in Anglophone West
Africa dae backto 1906 Taylor 1960) when forestreguatory methodswhich wereessaetialy
timber rdes werefirst apfied in Nigera. The glviculturd systems teded snce 1926 include
the Uniform, Sdedion and Enrichment Planting Systems. While the Uniform Systems were
intendedto makemanagement of the high forest eag, they were not cost effedive. The Sdec-
tion System was omparatively less &pensive and therefore more accefable, espeiely asit
could maintain the heterogeneity of the forest. It is however, more diffi cult to improve upon
due to inadequée knowledge of the dynamics of the forest eosystem. The Enrichment Plant-

ing Systems have been pradisedonly on a snall scde comparedto the other g/stems.

THE UNIFORM SYSTEMS
The Uniform Systems aim at produdng an even-agednatural forest aod entail the removal of
the entire marketable standing stock atthe same time. In theory, they are apflied to bascaly
enhance the regeneration of emnomic speees and thereby increasethe e@nomic value of the
natural fored. The wique daraderistic of the Uniform Systems is the gradua or sequetial
opening of the forest canopy by removing climbers and undesirable tree spedes to favour the
growth and development of economic trees. Caopy opening under the Uniform Systems is
generally severe, often reating upto 80%of the basa areaof the gand (Kio et al. 1985).
One of the most important feaures of the Uniform Systems is the short regeneration

period. For example, aregeeration peaiod of ten yeas was avisaged ader the Tropical

13
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Shelterwood System. The short regeneration period is to ensure that the next crop takes over
the stand quickly since the final produce is harvested once.

A long rotation period is usualy maintained under the Uniform Systems due to the ex-
tremely high felling intensity used when harvesting the final stock. For example, a regeneration
period of 100 years was generally maintained in Nigeria and Ghana.

The Uniform Systems comprise the following group of silvicultural treatments:

» Tropical Shelterwood System;
* Group Shelterwood System;

» Uniform Shelterwood System;
* Walsh System; and

* Post Exploitation System.

A summary of the general observations under these systems is given below.

Tropical Shelterwood System
The Tropical Shelterwood System (TSS) was developed in Malaysia in the early 1930s (Osafo
1970) and modified in Nigeria at about 1944 (Anon 1971). It was first tried as an experiment
in Bobiri Forest Reserve in Ghana in 1947/48 and later expanded to cover other forest types,
especialy Asenanyo, Benso and PraaAnum Forest Reserves (Osafo 1970). The TSS was origi-
nally aimed at the regeneration of economic species, especially the Meliaceae. Since these spe-
cies at seedling stage require a certain amount of shade, the canopy is lifted in two stages. This
isto prevent an influx of light-demanding weeds which tend to compete with young seedlings
of the desirable species.
The TSS aims at drastically modifying the species mixture of the tropical mixed forest
to achieve a uniform age-class structure and thereby simplify the management of the tropical
high forest (Alder 1994). Theoretically, the TSS was expected to produce a uniform canopy of
regeneration made up largely of Class | and Il trees. The classification system was, however,
not uniform as the species vary among countries, thus leading to slight differences in the way
the TSS was practised in these countries.
An essential component of the TSS was the removal of undesirable ‘weed’ species and
climbers to release regeneration of Class | and Il species (commercially valuable species) from
competition. In 1948 sodium arsenite poisoning was introduced for opening the canopy. Poi-

soning trials indicated that under the TSS it was desirable to open the canopy to medium
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density in the first year and to make further openings in the following year. It was also ob-
served that a five year period was adequate to induce the required regeneration before felling
the commercial trees. With this observation the TSS became a pre-exploitation operation.

Unquestionably, regeneration under TSS was successful. However, the fast growing
Class Il and non-commercial species tended to suppress the sow growing economic species,
hence the need for repeated climber cutting, poisoning and cleaning. This sows down opera-
tions, making them more intensive and expensive. TSS was therefore found to be cost effective
only in forests with a good stocking of Class | trees (Osafo 1970).

Assessment of TSS plots in Bobiri, Prac:Anum and Afram Headwaters in Ghana indi-
cated encouraging results in 1951. A good regeneration of Milicia species was reported in
1948 from the Afram Headwaters FR following light canopy opening in 1947. However, trials
at Subri were less encouraging due to lack of seed trees of the desirable species. Generally, it
was observed that as long as the forests had a fairly normal structure, and there was a reason-
able number of mother (seed) trees of the desirable species, then regeneration under TSS could
be assured (Kio et al. 1985). A regeneration period of ten years was envisaged.

Table 2. Costs and revenue of tropical shelterwood system operations in Bobiri Forest Re-
serve, Ghana.

Operation Year  Worker-daysha  US$/ha
COSTS
Climber cutting 0 8.5 187
First canopy opening 0 5.0 110
Second canopy opening 1 5.0 110
First cleaning 2 10.0 220
Second cleaning 3 10.0 220
Third cleaning 5 10.0 220
Fourth cleaning 8 10.0 220
Overwood removal 10 4.0 88
Discounted cost at 10% 1,017
REVENUES
First exploitation 6 15.0 300
Final felling 60 60.0 1,200
Discounted revenue at 10% 173

Source: Alder (1993)
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On the basis of the disadvantages of the TSS, which were found to outweigh the bene-
fits observed, the system was abandoned. A recent appraisal of the system (Alder 1993) only
confirms that canopy opening generaly enhanced increment. Even though several TSS re-
search studies were conducted in most West African countries, the system was never applied
extensively except in Nigeria, probably because of the high costs. From the Bobiri experiments
in Ghana, Alder (1993) estimated the costs and revenues from the TSS operations (Table 2).

Group Shelterwood System

This system entails clearing the spaces around exploited stumps, stacking and then burning the
branches. Parent trees of desired species are selected, and the undergrowth, climbers and lower
storey trees in a surrounding area of about one hectare are cut, stacked and burned away from

the parent tree.

Uniform Shelterwood System

Under the Uniform Shelterwood System a whole compartment, instead of selected trees, is
cleared of all climbers, herbaceous undergrowth and saplings of inferior species. Large trees of
inferior species are girdled and the debris stacked at the base of the girdled trees and burnt to
defoliate them before timber exploitation in that area.

Walsh System

Forest regeneration under the Walsh System involves the clearing and burning of a whole
compartment, the remaining debris being stacked and re-burnt. The few remnant parent trees
left during felling to help regeneration are felled three years later (Fasehun 1995).

Post-Exploitation System

The Post-Exploitation System, similar in several respects to the TSS, also aims at achieving
fairly uniform forests rich in commercial species. Treatment of the forests, i.e. cleanings to en-
courage regeneration and poisoning of undesirable understorey trees, follows first exploitation
in year six. Five to six years after exploitation (i.e. twelve years after the initial cleanings) a

general poisoning of the overwood (upper crop) is carried out.
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Advantages and Disadvantages of the Uniform Systems

The Walsh, Post-Exploitation, Group Shelterwood and Uniform Shelterwood Systems were all

widely studied in research plots, however, none of them was applied extensively as a manage-

ment tool. The advantages and disadvantages of the Uniform Systems are presented below.

Advantages:

The presence of only afew species made the application of cultural operations easy;
More valuable timber (economic species) could be obtained per unit areg;

Abundant regeneration of economic species was achieved in the shortest possible time
(but not necessarily targeted species; see disadvantages below); and

High survival and growth of the existing regeneration were ensured.

Disadvantages:

The Systems were not effective in areas with poor stock of seed trees from economic
Species,

Considerable damage was inflicted on regeneration and forest soils by the numerous
canopy opening operations carried out periodically;

They caused a reduction in the population of many useful species which were either
poisoned or cut to favour the growth of afew valuable species;

Very few of the targeted species regenerated successfully. The Systems usually pro-
duced abundant regrowth of pioneer species which were of low economic value com-
pared to non-pioneers. The regeneration of pioneers was enhanced while that of shade
bearers (sensu Hawthorne 1989) was suppressed in the high irradiance created as a re-
sult of canopy opening;

In areas where the Systems could not produce more of the economic species the forests
were virtually rendered useless with poor stocking;

The Systems were only useful for managing the forests for timber production. There-
fore no provision was made for the maintenance of biological diversity. The sustained
functioning of the ecosystem under these Systems was doubtful;

It was very expensive and the benefits did not justify the cost of operating the Systems,
as the expected regeneration was not obtained in al cases;

Intermediate thinning products were not used effectively; and

17
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» Debris disposal through burning under the Walsh, Group and Uniform Shelterwood

Systems was not efficient and resulted in loss of nutrients.

THE SELECTION SYSTEM

The Selection System has been described as the most conservative and widely used silvicultural
system in West Central Africa (Parren and de Graaf 1995). The system is applied as a mgjor
management tool to induce natural regeneration so as to retain the uneven aged structure of
the natural stand but with a more varied species composition than the Uniform Systems, and
more commercial species than the untreated natural stand. The system as practised in severd
countries used scattered felling, described by Troup (1966) as mere ‘exploitationllifey’ that
did not necessarily ensure regeneration.

The Modified Selection or Combined System was therefore devised in Ghana in the
early 1950s to make the system more efficient and also to enhance regeneration of the desirable
species. The treatment was applied at an annual rate of about 31,000 ha and by 1970 when it
was suspended, a total area of 259,000 ha of the high forests had been covered (Asabre 1987).
Initially, the silvicultural treatment took place after logging. But due to low logging intensity
resulting in negligible disturbances that required no post-exploitation treatment, it was found
that the treatment could be carried out at the same time with the stock survey (pre-logging pe-
riod). This procedure became known as the ‘Combined Operation’. An assessment of the
treatment in 1964 indicated that the stand increment varied with ecological guild and forest
type (Osafo 1970). For instance, the pioneer species had their highest growth in drier forests
probably because of the more open canopy while non-pioneers responded better in the wetter
forests due to the denser canopy.

Several logging silvicultural treatments have been tested to improve results. Notably
among these are the improvement thinning, salvage felling and selective feling by diameter
limits. In this system, a single tree or group of trees is given to concessionaires for exploitation.
Generally, trees selected consist of over-mature trees, trees with broken tops or diseased trees
and economic tree species.

The Selection System is currently more favoured as a management tool in the natural

forests than the Uniform Systems. Some of the major advantages and disadvantages are:

18



Promoting Forest Sewardship in West and Central Africa

Advantages:

» Biological diversity in terms of plant and animal species is encouraged;

* Both timber and non-timber forest products are abundant, such as canes, sponge,
chewing stick, gums, raphia, poles, bushmeat;

* With the wide range of species available, it is possible to respond more flexibly to the
changing demands of the people and to new opportunities over time; and

* Cyclical removals from the forests based on the minimum diameter felling limits are
possible. Such a system fits well into the dynamics of the high forests, as areas previ-
ously exploited under the Selection System are now being worked a second time under

current felling prescriptions in Ghana with satisfactory results (Nolan 1989).

Disadvantages:
* Logging is selective, hence timber volume harvested per unit area is low. However,
with more species becoming economically valuable this situation could improve; and
» Damage to residual crop trees per unit area and also per unit volume of timber har-

vested is often higher under this system as compared to the Uniform Systems.

Improvement (Liberation) Thinning
Improvement or Liberation Thinning involves thinning before or after commercial exploitation
of mature trees to reduce crown and root competition. However it is limited to the removal of
non-economic trees in favour of economic ones, the less valuable ones in favour of more valu-
able species (Osafo 1970). Two main activities ngber cutting and removal of undesirable
species — are performed in this treatment. These operations involve weeding or removal by
cutting or poisoning of all climbers and undesirable species that may impede the growth and
development of the desirable species. Trees removed are mainly those with heavy low crowns
which may be found to restrict the crown space of the desirable species or cast dense shade on
them. Weeding and thinning are carried out within a specified radius from the desirable trees.
Economic tree species of diameter greater than 50 cm at breast height are not treated because
at that size the crown will be in thwpper canopy.

Improvement Thinning is also found to reduce the commercial rotation age of tropical
timber tree species (Hutchinson 1987). The system involves the selection of individual trees

for removal without considering the stocking of the stand. It may be useful, therefore, to
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determine the volume or basal area of trees to be logged as part of the thinning. The treatment
may also be improved by determining well-defined thinning intensities that would favour the
various species guilds. The major problem associated with Improvement Thinning is the use of
arboricides which, though easier and more effective, have a deleterious effect on the environ-
ment and affect biodiversity.
This treatment was extensively used in Ghana between 1960 and 1970. It is estimated
an area of 259,000 ha was treated. Experimental results from Ghana and Cote d’lvoire indicate
that the treatment enhances growth, especially in forests with advanced regeneration of com-
mercial trees (Osafo 1970; Maitre, 1986). However, the Improvement Thinning programme of
West Africa, like that of Malaysia, was suspended without further assessment due to the fol-
lowing reasons:
» The forests needed more extensive felling to remove the overwood of mature and dying
trees in the shortest possible time; and
* The arboricide (i.e. sodium arsenide) being used was banned and time was needed to

develop other methods of kiling the undesirable trees.

Salvage Felling
This term, which generally refers to commercial logging, aims to remove the overwood and
over-mature trees. In poorly stocked natural forests all utilisable trees are salvaged before con-
version to a plantation. In the selection forests this treatment is carried out as a cleaning op-
eration to remove the dead and dying trees and to provide growing space for suppressed trees.
In practice the treatment involves the felling of the trees of diameter above a certain minimum
considered to be the maturity point for the various species. Usually the felling takes place
within a specified period all over the forest, similar to the adjustment period adopted in the
classical Selection System for bringing an irregular forest to a normal stocking level (Adam
1989). However, due to tHenitations in defining the point of over-maturity for various spe-
cies, the treatment can lead to the loss of desirable or superior genotypes. The point of matur-
ity for the various species will have to be scientifically determined.

The wholesale removal of all emergent economic trees could lead to higher mortality of
saplings of species incapable of adapting quickly to sudden changes in irradiance in the forest
environment. The salvage period also needs to be long enough to ensure adequate recovery

from logging damages as well as give sufficient recruitment for the next felling cycle.

20



Promoting Forest Sewardship in West and Central Africa

When the diameter distribution at the compartment level is not taken into consideration, it

could lead to clear felling in places with a preponderance of larger trees. Salvage felling has

been used mainly in Ghana but also to a limited extent in Nigeria and Cote d’lvoire. The treat-

ment leads to varying logging intensities under different forest conditions which can result in a
marked reduction of trees with lower diameters as well as the mature trees that will be avail-
able for felling in the next cycle (Adast al. 1994). It is suitable only in forests which are be-

ing logged for the first time. Even under such situation, the felling intensity should be deter-

mined with due consideration to the diameter distribution of the stand.

Selective Felling

Selective felling has been practised extensively in West and Central Africa and is characterised
by the removal of individual trees of economic species scattered over a given forest area. It
comprises two main operations, namely timber inventory and yield regulation. Slight variations

in the practice of the system, however, are found in these countries.

Timber Inventory
This operation is commonly referred to in West Africa as stock survey (Baidoe 1970; Redhead
1971). A stock survey is usually undertaken before permission is granted to a concessionaire to
exploit a compartment or annual coupe in almost all the countries in the sub-region. The main
purpose of the stock survey is to identify the current stocking of exploitable trees as well as
those of the replacement crop. It also provides information on the location of the exploitable
trees to facilitate proper road and skid trail layout. The most important use of the stock survey
data is to calculate the volume of the exploitable trees and mark out the selected trees. It in-
volves a complete enumeration of all commercial timber species above a certain minimum di-
ameter, e.g. 50 cm dbh in Ghana (Baidoe 1970) and 42 cm dbh in Liberia (Parren and de Graaf
1995). In Ghana and Nigeria the stock survey is mainly conducted by their forestry depart-
ments, whereas in Liberia and Cameroon it is done exclusively by the concessionaires (Gatter
1984; Tropenbos 1992).

During stock surveys, each tree enumerated is given a number which runs serially
through the compartment and is inscribed into the bark of the tree with a scribing knife. The
parameters recorded for each tree are species name, stem diameter (at dbh or above buttress)

and co-ordinates for the location of the tree in relation to a cut transect. The data are used to
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produce a stock map representing a bird's eye-view of each compartment and its trees. In addi-
tion to the stock map a stand table is prepared showing the tree numbers recorded according to
species and diameter classes. The stand table provides the stem numbers needed for the yield
calculation and the stock map helps in yield selection.

The advantage of using the survey map to determine yield is that it gives an indication
of species richness, density and distribution for different concessions in the same forest type
and for different forest types. A properly executed stock survey generally enhances sustainable

management of the forests.

Annual Yield Regulation

The annual amount of wood to be exploited may be expressed in terms of forest land area, vol-
ume or basal area per unit area. When yield is regulated in terms of land area, it is often not
possible to pre-determine the actual quantity of wood. However the assumption is that equal
areas within the same forest type will supply similar amounts of wood. This has the tendency to
over-supply or under-supply the local log market depending on the stocking level of the site
that is due for exploitation. If the method is not properly applied, timber depletion and forest
degradation are very likely to happen. The area method is currently being used in Nigeria and
Cameroon. In Nigeria the annual yield for concessionaires may vary from one to severa hun-
dred hectares.

When the yield is prescribed in volume or basal area it usually entails calculations using
specifically evolved equations. The yield equations may be derived from the total stand incre-
ment, individual species increment, total standing stock and individual species stocking. Some
equations used are modifications of the Brandis method (as used in the Far East) and a combi-
nation of the Hufnagl and von Mantel yield equations (used in Central Europe). These equa-
tions have been used in Ghana and Nigeria by the colonial forest administrations. Unlike the
area method these formulae give the amount of timber in volume, or basal area or number of
stems per species per unit area. The accuracy of the formulae is greatly affected by the growth
and mortality statistics. For instance when a diameter growth of 8 mm per year and a 20%
mortality over 25 years were used in Ghana for commercial timber trees, a lot of over-mature
trees were retained (Adam 1989) necessitating salvage felling between 1972 and 1987.
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Recent Experience with Growth and Yield Modelling
Current attempts to improve the yield equations have also been constrained by the paucity of
growth and mortality data. It is believed that the most effective way of addressing yield calcu-
lation is through smulation models (Alder 1991; Vanclay 1993). But even for such models
growth and mortality data are indispensable as input variables to ensure accurate predictions of
yield (Foli 1993). Foli also evaluated the sustainability of the current yield formula in Ghana
compared with an aternative iterative spreadsheet model suggested by Alder (1992) for cal-
culating yield in tropical high forests. A sensitivity analysis of mortality rates used as variables
in these models showed that outputs from the spreadsheet method remained stable for mortal-
ity rates up to 2.7%, after which yields declined. This shows that such a model becomes sensi-
tive to mortality changes when the rate is high enough for the entire residual stock to die off
before the next felling cycle (Alder 1995), and underscores the importance of mortality data in
the determination of sustainable yield.

Okojie (1995) has reviewed the methods of multi-variate analysis which have been tried for
growth and yield modelling in Nigeria. They are ether distance dependent models (primary unit-
single tree parameters) or distance independent models (primary unit-stem parameters).

Stem Diameter Distribution Models

The diameter distribution information of a stand is as important as the information on tota volume.
But specid techniques are involved in summarising information on diameter distribution. Many
probability densties other than the norma digtribution are in use. These include the uniform
distribution, the log-norma digtribution, the gamma digtribution, the beta distribution and the
Weibull distribution.

The Weibull distribution is flexible and characterises different actual distributions smply by
differencesin its parameter values. Okojie (1981) employed the cumulative density function (cdf) of
the 3-parameter Weibull digtribution to characterise sem-diameter digtribution in some mixed
plantations of indigenous Meliaceae in Sapoba. The cumulative density function of the Welbull
distribution used was of the form:

F(X) =1 —exp (- {k-al/b}?)

where FX) measures the area under the cuxvuethe random variable, diameter, and exp() is the

exponential function. The shape of the Weibull distribution is dependent on the value of
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parameter ¢ while a and b represent the location and scale parameters respectively. The values of
the Weibull parameters have biologica interpretations (Okojie 1981). The relationships between the
Weibull parameters and stand attributes were examined. From the selected stand attributes multiple
linear predictive models were obtained for Lovoa trichilioides, Khaya ivorenss and
Entandrophragma cylindricum.

Distance independent, single-tree non-linear models were aso developed for diameter
increment in these stands of indigenous Meliaceae (Okojie 1981). These models were used to
determine the expected number of stems in defined diameter classes in the stand, at given future
dates. Increment values were small (0.48-1.46 crm/annum) and variable. Skewness indices derived
from the Weibull parameters were used to determine the level of tolerance of the species examined.

E. cylindricum, K. ivorenssand L. trichilioideswere in that order in the level of tolerance.

Growth Models
Bada (1984) employed a modification of the generaised Chapman-Richard growth function based
on von Bertalanffy's growth model to examine growth data from a Permanent Sample Plot in

Usonigbe Forest Reserve in Nigeria. The predictive basal area growth model is:
BA (1 ... 7) = fvk)—clexp (—{1-m} ki)

where n, k, ¢ and m are growth coefficients, and t is the age of the stand in years (1 ... 7).

In addition Bada used the Markov Model to assess tree population changes and future stand
structures in the untreated natural forests. He observed that there were great variatidgns (2.1 m
8.1 ni/ha) in basal area values from one plot to another. As in most untreated natural forests, the
mean annual increments for the Meliaceae were small (0.45 cm). The tree population structure was
also highly variable. Bada obtained, through an iterative procedure, a general solution model for

predicting basal area of eleven selected species. It is as follows:
B = (VK - (exp(~(La)kt) ™

where n, k and mare growth coefficients and t isthe age of the stand in years.
Basdl area ranged from 2 mf/hato 5 m/ha for al species examined at the beginning of the
study, but they ranged from 3.8 mf/ha — 8.2 rfiha at the end of the study.
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Matrix Models

Osho (1988) applied matrix models to study the population dynamics of trees in Idanre Forest
Reserve. He used the population growth matrix model to predict long-term growth of the untreated
natural forests. Of particular interest was the stand densdity and basad area growth. It was aso
possible to determine the stability of the forests using the dominant eigen-value. Bada (1984) used
the value of the dominant latent root to examine the stable state of distribution of the population in
the untrested forests of Usonigbe. He observed that most members of a given size class remained in
the respective sze class a some future date because of the dow growth rate. In addition, the
population of the lower sze classes was zero a the Stable State Didribution (SSD). Osho
developed alinear programming approach to determine the maximum sustainable yield in the forest
of Idanre. He aso developed a stochastic matrix model for smulating secondary succession in the
untreated forests and was able to project the compostion of the stand using the current species
composition. The studies involved estimates of recruitment and mortality rates. Osho concluded
that increased growth rate (30-40%) was required to reach a stable state in the forests. In respect of
recruitment an improvement of 500% was required. The implications for disturbed natural forests
are therefore very serious. Ojo (1990) used the matrix modelling procedure to project the
compostions in Oban, Omo, Owan and Sgpoba Forest Reserves. He investigated the stable
structure and obtained the stand table projection using the matrix multiplication sequence. Patterns
of growth varied from species to species in these forests. Species showed no net change in the
number of stems during the measuring periodic intervals. In some cases the species decreased in
density. However, he indicated that most of the forests will reach a stable state in 80 years.

OTHER MEASURES FOR REGULATING HARVESTS

Felling Cycle

Felling cycle is defined as the period between two successive commercia harvests in the same
forest stand. The optimum felling cycle is one that ensures complete forest recovery and suffi-
cient stem recruitment into the exploitable diameter class. The length of the felling cycle is di-
rectly related to the intensity of logging which is also affected by factors such as species com-
position, stem diameter distribution, total stocking, silvicultural characteristics of desirable

species, cost of exploitation and financial needs of the land owner.
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The felling cycle in Cameroon is 30-60 years and 50 years in Nigeria. The felling cycles
in Nigeria and Cameroon are estimated using a method similar to that in Ghana, using the time
of passage for individual species and the total growth of the entire forests to establish a more
ecologically acceptable frequency of cutting.

Generally shorter cycles are used when felling intensity is low and longer cycles when
felling is intensive. Shorter cycles may be used as biological controls to remove diseased or
infested trees as well as salvage mortality if the affected sizes are merchantable. On the other
hand, longer cycles alow for increased volume per unit area harvested. This in turn reduces
logging cost per unit volume as there will be more volume per unit area to absorb fixed cost.
According to Osmaston (1968), the length of the felling cycle often used in selective felling
may amount to one-quarter or even more than one-third of the exploitable ages of many of the
species. In West Africa where exploitable ages have been estimated between 70-200 years (Al-
der 1989), cutting cycles ranging from 15-100 years have been applied. For instance under the
modified selection system in Ghana a 25-year cycle was used from 1960-1985. This repre-
sented half of the estimated time for 50 cm dbh trees to grow to the minimum felling diameter
of 90 cm. A recent analysis in Ghana has necessitated a revision of the felling cycle from 25 to
40 years (Alder 1992).

Diameter Limit

Since the age of treesis difficult to determine in the natural forests, maturity is usualy defined
by stem diameter. However, the size of trees to be harvested may be determined by the total
stocking and diameter distribution of a stand, genera morphology of the species, forest site
condition for growth and, very importantly, end use and processing technology. Several spe-
cies grow to tree sizes of 25 cm dbh and over. Many of these species are also noted to grow
above 50 cm dbh. However, the maximum diameter and height for any given species vary with
forest types (Hall and Swaine 1976, 1981). This tends to constrain exploitation if one level of
minimum felling limit is adopted for a species which occurs in several ecological zones within a
particular country. It has also been observed that wood deterioration in standing trees is
strongly related to site. To fix the minimum limit for sawn and veneer logs, it is more realistic
to relate the stem diameter to wood quality. This helps to retain more immature trees while
providing for the salvaging of over-mature ones. Felling limits between 50 cm and 110 cm dbh
are being used in West Africa as shown in Table 3. The bases for fixing these
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limits are not well documented. In Ghana, however, it is supposed to indicate a point in the

species diameter distribution where the average national stocking shows a sharp decline.

Table 3. Felling diameter limitsin four West African countries.

Minimum Felling Diameter (cm)

Species Cameroon Ghana Céte d’lvoire Liberia
Khaya grandifolia 80 110 60 100
Khaya anthotheca 80 110 60 70
Khaya ivorensis 80 110 60 —
Pericopsis elata 100 110 50 -
Triplochiton scleroxylon 80 110 60 90
Lophira alata 60 70 60 80
Mansonia altissima 60 70 50 60
Guarea cedrata 80 70 60 80
Guarea thompsoni 80 70 - 80
Lovoa trichilioides 80 70 60 70
Afzelia bipindensis 80 - - -
Afzelia africana 80 70 60 70
Afzelia pachyloba 80 - - -
Diospyros crassiflora 50 - - -
Terminalia ivorensis 60 70 60 70
Terminalia superba 60 70 60 70
Milicia excelsa 100 110 60 80
Entandrophragma candollei 80 110 60 90
Entandrophragma utile 80 110 60 100
Entandrophragma angolense 80 110 60 90
Entandrophragma congoense 80 - - -
Entandrophragma cylindricum 100 110 60 90
Nesogordonia papaverifera 50 70 50 60
Tieghemella africana 60 - - -
Tieghemella heckelli - 110 60 100
Aningeria spp. 60 110 50 -
Turraeanthus africana 60 70 60 80
Mitragyna ciliata 60 70 - 80
Guibourtia ehie 60 70 60 60
Serculia rhinopetala 60 70 - -
Distemonanthus benthamianus 60 70 60 -
Canarium schweinfurtii 60 70 60 80
Antiaris africana/toxicaria 60 70 60 60
Nauclea diderrichii 60 110 60 -
Piptadeniastrum africanum 60 90 60 80
Ceiba pentandra 60 110 60 90
Celtis zenkeri 60 70 60 -
Alstonia boonei 60 110 60 70
Daniella ogea 60 90 60 70
Albizia ferruginea 60 70 60 -
Pycnanthus angolensis 60 70 60 70
Pterygota macrocarpa 60 110 60 60
Amphimas pterocar poides - 60 70 -
Mammea africana 60 70 - 60
Bombax brevicuspe - 70 60 -
Heritiera utilis - 70 50 60
Antrocaryon micraster - 50 - -
Brachystegia leonensis - - - 90

Data assembled for this report
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A basic premise of uneven aged or selection forest management is that the stand should
contain trees of all age and size classes (Avery and Burkhart 1983). As mortality is high in the
smaller size classes, it is desirable to have more small trees to be able to obtain sufficient large
ones, a structure that gives a J-shaped distribution curve.

In an unregulated selection forest the diameter distribution may be found to be irregu-
lar. There may be a disproportionate number of stems in some diameter classes. It has been
suggested that when trees are to be marked for felling (either silvicultural thinning or logging),
cutting should concentrate on the diameter class with high stem numbers. This, however, de-
pends on the marketability of the stem size. In this situation, the adoption of a minimum felling

limit may not allow the removal of smaller diameter classes in case they predominate.

Growing Stock

The amount of wood to be cut generally depends on the growth or increment of the stand. It
has therefore been suggested that an optimum reserve stock should be maintained after every
logging so as to optimise the increment (Avery and Burkhart 1983). This is based on the fact
that the total growth or increment is a function of the stocking. It is expected that the higher
the stocking the greater the total growth. This is, however, dependent on the diameter distri-
bution. The residual stock should therefore be composed mainly of stems that are in the pro-
ductive class instead of those in their senescence. The composition and density of the residual

stock that can give the maximum increment for a site needs to be investigated.

Species Composition of Yield

Though the natural forests contain many species, only few are harvested as timber. Its eco-
nomic value in terms of commercial timber per unit area as compared to plantation forests is
therefore low. Where attempts have been made to extract timber based on total forest growth,
the tendency has been to remove all the increment from only a few species. This leads to the
depletion of those species. Some measures used to maintain a good species composition have
been to spread the yield proportionally among all species present. This measure has not been
very successful because loggers aso have to fell to meet the market demands. Trees that can-
not be sold are thus not felled. According to Parren and de Graaf (1995), only about 30% of

the allowable yield are actually felled by concessionaires. The population of such lesser used
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species continue to build up while the number of desirable species decline. A marketing strat-
egy that sells timber by wood categories instead of single species might help to correct the fu-

ture species composition of the natural forests.

MANAGEMENT OF RESIDUAL STAND
The general management objectives of the natural forests as prescribed for most forest man-
agement working plans in the West and Central African sub-region deal with:

» Sustainable supply of timber and non-timber forest products,

» Protection of rivers and streams;

* Maintenance of environmental conditions necessary for the growth of agricultural

crops, and

» Conservation of biodiversity.

However, it is usually the first management objective that is being vigorously pursued
in most countries. This is probably because it deals with production (revenue generation)
whereas the others are more geared towards conservation of forest resources.

Generally, species diversity is lower in logged-over sites compared to mature and un-
logged natural forests (Ashton 1978). Since logging has considerable impact on forest struc-
ture and species composition and may lead to loss and fragmentation of forests (Foahoam and
Jonkers 1992), logging activities should be carefully planned and executed if sustainable forest
management is to be achieved. The following are some of the points to be considered in the
development of strategies for sustainable exploitation:

* The number of treesthat can be sustainably removed;

» The frequency with which a forest stand can be exploited without losing biodiversity or
productivity;

» Consequences of exploiting a greater range of species; and

» Stepsto betaken to protect the rarest species and ecosystems under threat (Hawthorne

and Musah 1993).

In an attempt to derive maximum benefit from the forests, while at the same time en-
suring sustainable utilisation of the forest resources, especially timber, most countries have
tended to encourage the exploitation of a broad base of species. More lesser-used species are
now being exploited with the attendant problem of increased canopy opening leading to

changes in species composition and tree mortality (Swaine and Hall 1988). According to
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Agyeman et al. (1995a), these microclimatic changes vary with the manner and intensity of
logging operation which normally influences the rate of recovery of the forest after distur-
bance.

Three aspects of logging are considered under the management of the residual stand.

These are logging disturbance, logging damage and recovery or regeneration after logging.

Logging Disturbance
Most disturbance caused by felling trees creates small gaps. For example, about 75% of all
gaps created after felling in the Bura Forest Reserve in the moist semi-deciduous forest of

Ghana were less than 300 m’ corresponding to an irradiance of 50% (Agyeman et al. 1995b).
Canopy gaps account for 50% of the total disturbances caused by logging with skid trails and
haulage roads accounting for 38% and 12% respectively. The incidence of large gaps in logged
forest islow, but the extent of its influence is quite high.

Large gaps created as a result of logging are important as they provide a regeneration
habitat for many pioneers (Hartshorn 1980; Putz 1983). It is therefore not surprising that re-
generation following logging comprises mostly pioneers. However, the number of pioneers de-
creases exponentialy with time (Swaine and Hall 1988). This exponential decrease in numbers
of pioneersis at such alow rate that even 30 years after severely opening up a forest canopy
under TSS treatment, Okali and Ola-Adams (1987) observed that forest stocking comprised
mostly pioneers only. The problem facing forest managersis that pioneers generally have lower
economic value compared to non-pioneers, thus indicating the potential long-term deleterious
effects of uncontrolled logging.

The area destroyed by felling a single tree varies considerably depending on species and
mode of felling. For example, Owusu-Bi (1989) observed that between 200-300 m’ of area are
destroyed by felling each mature tree. Adam et al. (1994) recorded a range between 350-600
mz, while Agyeman et al. (1995b) noted a wider range between 350-1800 m.

The extent of logging damage generally increases with logging intensity (Hendrison
1990). For example, felling 2.6 trees ha at the Bura Forest Reserve in Ghana, resulted in a
logging disturbance of 13% (Agyeman et al. 1995b), whereas felling 5.7 trees ha a the
Sapoba Forest Reserve in Nigeria resulted in almost 50% of the total area being cleared (Red-

head 1960). Therefore the intensity of logging that any given forest type can support should be
determined before logging of that areais permitted. However, the problemis that
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changes in forest composition after disturbance have not been monitored long enough for ac-
curate projection of the logging intensity a particular forest can withstand and still ensure sus-
tainable regeneration. It is also uncertain whether a single sharp logging shock is better than
multiple mediunvlow-shock entries into a given compartment or annual coupe. However, the
general hypothesis is that if a regrowth suffers renewed disturbance, the composition of the

new regrowth must in part be determined before renewed disturbance.

Logging Damage

Logging damage is generally moderate in African rainforests. However, Hawthorne (1993) ob-
served that logging activities in Ghana resulted in a loss of up to 30% of the forest cover in the
logged-over site depending on the intensity of logging and the site of operation. Mabberley
(1983) aso noted that in most tropical countries between 10-30% of the forest area is de-
stroyed through logging. In South-east Asia, about 33% of the total area and 33-67% of the
residual trees are damaged after logging.

Most damage is caused to small trees, most of which are killed. Large trees are more
likely to have their bark stripped. There is generdly little difference in the pattern of damage
caused by felling gaps, skid trails and haulage roads. However, increasing logging intensity
causes disproportionate increases in damage and area of forest affected.

Investigations on the effects of mechanised and manual logging in the tropica rainforestsin
Nigeria have been carried out (Fasehun and Adeberu 1979; Ola-Adams in press). Comparison of
sructure and composition of forests subjected to varying logging intensities is illustrated by an
example from Omo Forest Reserve (Table 4) showing differences in density, basal area and volume,
However, Table 4 aso shows that the disturbed stand has the greatest biodiversity, and that as the
stand approaches maturity the number of species diminish, probably as a result of the disappearance
of most pioneer species. The greatest amount of damage occurred in the 30-40 cm diameter class
(Table 5). Thetreesin this category suffered the highest amount of crown damege.

Trees with branch or sem damage may be able to grow better than those with crown
dameage athough they may be exposed to pests and diseases. Branch, stem and crown damages can
reduce diameter growth. Affected trees are mostly those located dong the tracks and around the
harvested trees. Thiswas quite an unnecessary waste as the affected trees were not put to any
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used but were left to rot. Moreover, the impact of the fallen trees may retard natura regeneration.
The growth of the undamaged trees may be retarded because of habitat changes.

Table 4. Comparison of structure and composition of undisturbed, disturbed (recently logged)
and secondary forests.

Undisturbed Disturbed Secondary
Measure Forests Forests Forests
Density (trees’ha) 190.9 108.7 104.9
Basdl Area (mf/ha) 28.9 14.3 11.6
Volume (m*/ha) 791 343 184
Number of tree species 70 126 63
Number of families 29 40 28

*Based on an inventory by Sutter (1979).

Table 5. Tree damage in a five-month-old logged-over forest in Omo Forest Reserve (Com-
partment 169) by diameter class.

Number of trees damaged by dbh class (cm)
Type of Damage | 10-20 20-30 30-40 40-50 50+ Totals
Crown damage 16 11 21 5 10 63
Branch damage - 3 1 3 - 7
Stem damage 1 - 1 - 4 6
Felled 4 1 11 15 20 51
Undamaged 102 109 74 76 182 543
Totals 123 124 108 99 216 670

Source: Ola-Adams (1995)

Recovery after Logging
Liberation thinning, climber cutting and coppice management have been undertaken in the
post-exploitation logging treatments. The aim of liberation thinning is to reduce competition,

increase growing space for younger plants especially seedlings and saplings in the gaps, and
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to help damaged trees develop new shoots through coppicing. In some countries, especialy
Ghana and Coéte d’lvoire, the working plans prescribe recovery operations in disturbed areas
such as loading bays, skid trails and hauling roads. The recovery operations involve refilling of

loading bays with top soil and planting with composite pioneer species.

Logging Gaps and Regeneration

Even though the regeneration of many species is gap dependent (Swaine and Whitmore 1988),
medium-sized gaps and skid trails result in a greater regeneration of economic timber tree spe-
cies than other gaps. Small gaps (resulting from branch falls or small-tree falls) and large gaps
(resulting from multiple-tree falls, haulage roads and loading bays) result in reduced regenera-
tion and a decline in the economic value of the forests. Greater regeneration on skid trails (me-
dium irradiance) compared to small feling gaps (low irradiance) and haulage roads (high irra-
diance) was also observed by Hawthorne (1993) in a regeneration study after logging at the
Bia South Forest Reserve. Skid trails also had a higher proportion of the presently exploited
timber tree species regenerating. This underscores the importance of gaps in regeneration
(Hartshorn 1978; Whitmore 1984).
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CHAPTER 3
MANAGEMENT CONTROL SYSTEMS

Management control systems are strategies for ensuring uniformity in the methodology of for-
est operations and adherence to regulatory measures for the protection and sustainable man-
agement of forests. In West Africa management controls exist mainly in the form of working
plans and manuals of procedure which deal with harvesting regulations, concession acquisition,
revenue collection and disbursement, and forest product quality control and marketing.

The effectiveness of the control systems vary among the West African countries. The
variations are related to factors such as:

» System of government;

» General economic situation in the country;

* Availahility of trained manpower;

»  Commitment of forestry staff;

» Co-ordination and co-operation among forestry sector institutions; and

» Co-operation between forestry service and the local communities or land owners.

The generd laxity in forest management control systems in the sub-region is leading to
the degradation of very rich forest estates. In Liberia, ineffective exploitation control has en-
couraged destructive and wasteful logging and milling methods (Koffa 1988).

During periods of political instability and economic depression, forest controls break
down resulting in forest encroachment by farmers and loggers. This has been observed in
Ghana, Nigeria and Liberia. Another general malady preventing effective control systemsisthe
lack of qualified personnel. For instance in Sierra Leone about 66% of the established posts
were vacant in 1981 (Allan 1988).

MANAGEMENT PLANS

The preparation of working plans for the management of natural tropical forests has now be-
come a pre-requisite for marketing of tropical timber on the world market. Thus management
plans have become one of the criteria for sustainable forest management. The current state of
affairs pants a goomy picture for the regon’s future sare of the world market for tropical

timber. Most foreds donot have working pans and thosethat b, have outdaied pgans.
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Writing of forest working plans in the region started in the 1950s. The working plans
for Bobiri Forest Reserve in Ghana were written in 1955 (Anon 1960) and in Nigeria about
974,115 ha were under working plans by 1960 (Kio et al. 1993). These working plans and
several others have not been revised since they were first written. Consequently routine man-
agement practices have generally been based instead of site-specific prescriptions as would
have been provided by a working plan. In Liberia no working plans have ever been produced,
and athough plans have been developed for severa forests in Cameroon this has only been
done recently (Tropenbos 1992). Difficulties in writing or revising working plans are attributed
to severd factors, paramount among which are;

* Non-availability of up-to date forest stocking statistics;

» Lack of qudified trained manpower;

» Lack of adequate knowledge about the forest growth dynamics; and
» Lack of well-established silvicultural and management systems.

Some improvements have, however, occurred in the last ten years as a result of exter-
nally funded forest resource projects. The U.K. Overseas Development Administration (ODA)
is funding a forest inventory and forest resource management project in Ghana (Howard 1989)
to help prepare new working plans. The ODA is aso carrying out a similar project in the Cross
River State of Nigeria. In Cameroon the Tropenbos Foundation is providing training for per-
sonnel and logistics to undertake research for the development of natural forest management
systems. Since management plans are necessary for sustainable forest management, national

and state governments need to develop procedures to ensure regular revision and up-dating.

INVENTORIES

The application of forest inventory techniques to describe the forest structure, composition and
quantification of the timber resources is an essential component of forest management control
systems (Baidoe 1970; Redhead 1971; Gatter 1984). However, the high cost of the operation
and the requirement for highly trained personnel and special equipment have made it difficult
for al the Anglophone West African countries to wholly finance the prodecure. Most countries
have therefore had to rely on external funding to support national forest inventories.

The two main inventory techniques which have been used in the sub-region are:
o Static enumeration using either stratified or systematic sampling; and

» Continuous forest inventory using Permanent Sample Plots (PSP).
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Static Enumeration

The first forest inventories in Ghana (1960), Nigeria (1966) and Liberia (1971) applied static
enumeration procedures essentially to provide stocking statistics for determining timber yields.

Due to lack of adequate taxonomic knowledge, these inventories also covered trees above

10 cm dbh for well-known economic species and 30 cm dbh for the lesser-used species (Anon

1995). The unidentified and non-economic species were sometimes bulked as ‘all others’, thus
having a significant number of species unaccounted for. The results of these inventories could
not be used to revise the old working plans, hence the need to carry out new inventories in the
late 1980s.

Recent inventories in Cameroon (1987) and in Ghana (1989) have been extensive and
covered all tree species from 5 cm dbh and above (CENADEFOR 1988; Blackett 1989). Their
results have given a better picture of the composition and structure of the timber resources of
the two countries. However, as in previous inventories no mention was made of NTFP which
are potential resources that can sustain the interest of local communities towards the protection

of the forest estates.

Continuous Forest Inventory

Studies on forest dynamics through continuous forest inventories have not received wide ap-
plication in the sub-region. For instance in Nigeria only fifty PSP were supposed to have been
laid in the tropical moist forests by 1985 (Kio 1978). In Ghana the 700 PSP established in 1970
were located in one forest type (moist semi-deciduous forest). These plots were also treated
according to the Leading Desirable Tree concept, which looks at few selected species and only
50 stems per hectare instead of all trees (Baidoe 1969). This design does not afford a good in-
terpretation of growth dynamics in the tropical mixed forest since growth is affected by inter-
action amongst all plant species on a given site (Alder 1991). To develop better growth models
and prescribe effective management, PSP in the tropical mixed forest have to consider all spe-
cies and all stems of tree sizes (Alder and Synnott 1992). About 500 new PSP were established
in Ghana between 1989 and 1992 to replace the old ones using the approach suggested by Al-
der and Synnott.
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The usefulness of inventory results for the tropical mixed forest can be enhanced by
intensifying research in forest inventory methodology (Kio 1973). For instance, the sample in-
tensity that can provide acceptable estimates for individual species stocking above 70 cm dbh is
one issue for further research, as the 100% enumeration of timber size trees is considered ex-
pensive and unnecessary (Alder 1990). Again the current emphasis on total forest resources

evaluation requires inventory methods that will take account of NTFP.

HARVESTING CONTROLS
Natural forest management practices in the various countries have led to the development of
varied control measures for the harvesting of forest produce. Harvesting controls have been
designed to ensure the following:

» Ecologically and silviculturaly acceptable logging practices;

» Effective and efficient way of assessing and collecting forest revenue; and

e Quality control of raw materials.

These control measures may form part of the working plans or regulations provided

under legidative instruments.

Logging Practices

In al the Anglophone West African countries logging is carried out by registered timber com-

panies who operate either on permit or concession basis. Parcels of forest lands are given out

to the companies by the state for log production. In Ghana felling permits are issued for areas

below 250 ha for a period of one year or for a small number of trees to be exploited within

four weeks. Concessions on the other hand are granted on short- and long-term leases. For in-

stance in Ghana short-term leases are up to three years and cover not more than 1,000 ha

whereas long term leases covering anything above 1,000 ha last for 15-50 years and, excep-

tionally, for as long as 99 years. In Cameroon concession areas vary from 250-25,000 ha for a

lease period of five years depending on the company’'s demand for wood. In Liberia forest
concessions granted in 1957 covered up to 41,000 ha for a period of 40 years and with the op-
tion of extending for another 20 years. Currently concession areas have been increased to
180,000 ha but only for a period of 25 years (Parren and de Graaf 1995). One general view
among foresters in West Africa is that the concession period should be the same as the felling

cycle. This will imbue the concessionaires with a feeling of security and motivate them to as-
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sist in silvicultural operations and to invest in sustainable management of the forests. In Ghana
where the felling cycle is 40 years, alease period of 40-80 years has been suggested.

One important consideration in harvesting controls is to minimise logging disturbances.
Though unavoidable, the disturbances can be minimised through the use of appropriate ma-
chinery and working methods (Hendrison 1990). Some countries, for example Ghana and Libe-
ria, have established standards for logging, road layout and construction (Gatter 1984). How-
ever, the regulations in Liberia are less strict because salvage felling for up to one mile is a-
lowed along the hauling road. This is a mgjor cause of forest land degradation (Gatter 1984).
Another consideration to reduce logging disturbance is the re-entry period. To safeguard the
regeneration that normally follows after gap creation, re-entry into logged compartments has
been restricted. In Ghana, for instance, re-entry is prohibited for three consecutive years within
afelling cycle.

The location of an annual logging area within a production forest is indicated on a log-
ging schedule. The schedule specifies the compartment or number of compartments to be felled
by a given concessionaire at various periods within the felling cycle. Such an arrangement helps
to identify the various coupes for re-entry when the cycle recommences. Felling in compart-
ments which are found unhealthy or to be till in convalescence could be rescheduled within a
felling cycle. In this way each compartment would be given ample time to recover from the

logging disturbance.

Payment of Forest Revenue

Methods estimating forest revenue differ among the West African countries. In Nigeria timber

royalties are charged per unit of forest arealogged. This method encourages loggers to remove

as many trees as possible so as to maximise their income per unit area, thus leading to serious
over-exploitation. In Ghana royalties are charged per tree and the value is estimated at 6% of

the FOB price per cubic metre of the round log multiplied by the average tree volume of the

species at the minimum felling diameter, or at a 2% deduction on local log sales or log and

lumber exports. The logger’s royalty liabilities are assessed from the yearly log production sta-
tistics collected by both the forestry department and the Forest Products Inspection Bureau
(FPIB). Payment is made directly to the forestry department. In Cameroon timber royalties are
charged per unit log volume, and the collection of such revenues has been contracted to a pri-

vate company. In Nigeria the money is paid up front to the state forestry departments.
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Quality Control of Logs

The general feature of log quality control methods in the sub-region is the application of mini-
mum felling diameter. As noted, the felling limit represents the mature size at which the species
is expected to give good quality timber. Felling limits are generally prescribed under legidative
instruments making it an offence to fell undersized trees or sell logs produced from them.
However, due to the decline in stocking of trees like Milicia excelsa, Entandrophragma and
Khaya species, loggers are now felling undersized trees which have higher proportions of sap
and juvenile wood as against good quality heartwood. In a survey to estimate the extent of un-
dersized tree exploitation in Ghana, 46% of 4,000 butt-logs examined were found to have been
produced from undersized trees (Adam et al. 1993).

Before the imposition of log export bans in Nigeria, Ghana and Cameroon, exports
were graded based on the number and extent of defects. The tendency to bring only defect free
logs to the market results in increased logging residue (Ofori et al. 1993), even though most
defects may be superficial and the logs could still produce good quality lumber or veneer
(Agyei-Boakye 1994).
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CHAPTER 4
BIODIVERSITY AND THE CONSERVATION OF NON-TIMBER
FOREST PRODUCTS

INTRODUCTION

This chapter focuses on the necessity to maintain the biodiversity of the existing forest ecosystems
not only as an end in itsalf but as a mgor requirement in the conservation of NTFP which play an
increasingly important role in the social and dietary needs of the rurd and urban populations. Issues
affecting biodiversity, based on the work by Oguntala (1995), and the economics and dynamics of
NTFP with particular attention to options for future generations, as discussed in a paper by Okojie
(1995), will be reviewed here.

Biodiversty is a vital resource because it is the gateway to better and faster supplies of
meatter and energy to humans. Diversity is directly proportiona to the naturalness of an ecosystem
— theless dsturbed an emsystem the richer its speies (Ld 1991).1t follows that to consewe this
resource, the spedes richnessin an areamust be deermined as dirst gepin the susainable man-
agement of the genetic and natura resurcesof that aea. Therefore, biodiversty must be treaed
more seaioudy as agloba resurce to be indexed, used rad, &ove d, preseved. Three ercum-
stances make it imperative for thisto be gven an unprecedeted ugency, paticuarly in West Af-
rica. Firgly, increagng human population is degrauhg the environment at an accéerding rate in the
sub-region. Seandly, new uses for biodiversity that help to relieve human suffering and deaease
environmenta degruction are being dsvered. Thirdly, occuring more in Africa than elsewhere,
much of the biodiversity is being irreversibly lost through extinction caused by the destruction of
natural habitats. In patticuar, atention is ugently neededon the tropicd moist forest eosystems,
among dl the mgjor habitats, becausehey have the richestspedes compostion and face the gred-
est dagerof being desroyed (Vilson 1988).

FEATURES OF BIODIVERSITY
The eologicd principles of biodiversity have to be inderstood before they can be apfiied effec-
tively, paticuarly in the management of forest resources. The fundamental principles
acording to Ld (1991) are:

* The geaerthe dversty of an emsystem, the more gableit is.
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The West African forestry practices in the past sdlectively paid more atention to some se-
lected commercia species a the expense of others. Thisled to the converson of the forest
ecosystems to monoculture plantations, thus reducing their stability.

» Thediversty of an ecosystem increases, as a function of time, from an initial state where it

has a minimum vaue to one of maximum vaue, when the ecosystem is called a climax
community.
Most of the naturd forestsin West Africaare not climax but rather seral communities which
have been continuoudy disturbed by human activities. Climax forests are now rare in West
Africa. If human interference in these ecosystems is stopped or controlled, the ecosystems
will evolve towards greater species diversty, athough during this process their immediate
economic vaue will decrease.

» The biomass/productivity ratio of an ecosystem is proportiond to its biodiversty. For a

given biomeass, productivity decreases as diversity increases.
Man-made forests or disturbed natural forests, though poor in species, are more productive
than more mature forests. Productivity of environment, nevertheless is as important as its
sability. Monocultures are, however, fragile and susceptible to environmenta disturbances.
It is therefore necessary that forests serving as genetic pools should be identified and de-
structive human interventions should be excluded.

» Speciesdiversty is dependent on the stability of environment.

Communities which evolve in stable environmental conditions, or which have suffered only
regular or foreseeable fluctuations, show the tendency to decrease in species diversity.

» Ecosystems rich in diversity exploit ecosystems poor in diversity. In other words, mature,
climax communities remove matter and energy from immature communities. For example,
mature forests attract epiphytes like orchids, wildlife and other rare species. They dso store

water and nutrients removed from more disturbed areas.

MAINTAINING STRUCTURAL AND FUNCTIONAL DIVERSITY

Preserving biodiversity in West Africa requires the maintenance of al successonal stages. Since
early successona stages are typicaly well represented, a mgjor concern is preserving or recregting
the mature forests. Such mature forests typically contrast sharply with early successond stages in

composition, structure and function.
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Most West African forests are disturbed forests that have developed after logging or Sil-
vicultura treatments. Due to human pressure, the composition and structure of these forests have
changed in comparison with the original forests. The mahogany dominated forests of Sgpoba Forest
Reserve in Edo State of Nigeria, for instance, have been taken over by other species previoudy re-
garded as uneconomic.

Functional differences between mature and young forests are often qualitative rather than
quantitative. That is, forests at al stages fix and cycle energy or carbon, regulate hydrologic flows
and conserve nutrients. Mature forests present a very large crown surface and occupy an extensive
volume of space because dominant trees are commonly taller than 35 m. Such forests are particu-
larly effective at gleaning moisture from clouds and fog which can substantialy increase precipita
tion (Harr 1982). In addition the mature forests provide severa important sites for nitrogen fixation
(e.g. epiphytic lichens) and decomposing wood which are more limited or absent in earlier stages of
succession. Mature forests and the organisms and processes that they represent are an essentia as-
pect of global biodiversity at risk. Thus preserving or recreating mature forests should be a key ob-
jective of any conservation programme. Such efforts would be timely in West Africa since there are
till opportunities to retain some mature forest ecosystems and to alow younger forests including
man-made plantations to develop into mature forests.

RATE OF CHANGE IN TROPICAL FOREST AREAS

The rate of change in tropical forests has been discussed in depth by Lanly (1982) who made an ef-
fort to document the rate of increase of secondary forests (by reforestation, afforestation and natural
regeneration) as well as of the rate of forest loss. Other atempts usualy emphasise conversion or
modification of mature forests with little or no analysis of recovery (Myers 1980). Lanly showed
that of the 11.3 million ha of mature tropica forest lands deforested annually, 5.1 million ha are
converted to secondary forest fallows. He estimated that the total area of this forest type is 409 mil-
lion haand amost 1 million ha of secondary forests is created annualy on unforested lands through
natural regeneration or human intervention (Lugo 1988). Such large forest areas cannot be dis-
missed as irrdlevant to the conservation of species diversity because they support extensive biota
and because under certain conditions they are capable of supporting more complex biota than the
meature systems they replace (Ewe 1983). Lanly (1982) aso showed that deforestation rates are
higher in closed than in open forests. Within closed forests a large fraction of the converson in-
volves logged forests that have previoudy been modified by
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human activity. Moreover, recovered secondary forests are potentia foster ecosystems for endan-
gered species and their role in species conservation must be considered.

Of the totd land area of 2,236 million haiin Africa, only 568 million ha were forests in 1980.
In 1990 only 527 million ha of forests were left, representing an annua reduction of 4.1 million ha
or 0.7%. Comparative annua rates of deforestation in Latin America and Asa were 7.4 and 3.9
million harespectively (FAO 1993).

The tropical rainforests in Africa occupy 118.5 million ha, compared with 306 million hain
Asiaand 522.6 million hain Latin America. Deforestation is so happening in the dry and very dry
zones. According to FAO (1993), the tota land area of these zones in Africa is 823.1 million ha,
with aforest cover of 151.2 million ha or 18% of the area. The annual deforestation rate is 1.1 mil-
lion haor 0.7%.

Lanly (1982) dso estimated that the total amount of operable productive forests in Africa
was 169.2 million hawith only 2.0% of these forests being under an organised management system.
Studies of the growing stock of productive forests in some selected African countries were carried
out by FAO in 1984, and Table 6 presents the estimated current and projected values of growing
stock in these ountries.According to the projedions, three countries —Cote d’Ivoire, Nigeria and
Senegd — would have nothing left in their dosed podudive foregs by the end of the century.

It hasbeen reported that Nigelia hasbeen losing an averageof 23000 ha of gazétedforest
edates per anrum through government deresevation done. It is esimated that wel over
350000 ha of foreds and savanna woodlands are desoyed eab yearthrough clearance for fam-
ing, uncontrolled fires or converson to some other forms of land use.The cunulative dfectof dl
these adivitiesin Nigetia is atremendous lossof its foregs. In 1897, Ngeiria had 60million ha of
forests and woodlands, but now it has only 9.6 million ha of forest reserves, much of which is de-
graded and only 2.4 million ha are inthe forest zone. This represents areduction of over 50 mil-
lion haiin lessthan 100years. Baveen 1981 ad 1985 tosedforeds werebeing converted atthe
rate of 5% per anum in that country (World Resurces hstitute 1987).
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Table 6. Estimated growing stock in sdlected closed productive African forest (million nt)

Country 1980 1990 2000 Change
1980—2000

Angola 270 222 173 -97
Ghana 198 165 132 —66
Gunea Bssau 25 16 8 =17
Cote dlvoire 766 99 0 —766
Liberia 220 145 70 -150
Nigefia 492 44 0 —492
Senegal 2 0 0 -2
Cameroon 4,645 4,434 4,223 —422
Central African Republic 1,102 1,086 1,070 -32

Source: FAQO. 1984.

CONSERVATION AND BIODIVERSITY ISSUES
Some common issuego be consderel in any biodiversty srategy (ODA 1991)includethe follow-

ing:

A comnon ageament on what is valuable $ould be readied. An ethno-botanicd suvey
seekng the views ad cutura vauesof the locd inhabitants sould be caried out and in-
corporatedinto the ageament. The viewsof the government officials done ae insuficient.
It is important to recognise that biodiversty objedives will differ among the various com-
munities to whom the foregs in their locdities have becme their heritage. For ingtance,
deforestation is quite rampant in Omo Forest Reserve in Ogun State while more conserva
tion efforts are sea in the Taylor CreekForest Reseve in Rivers Sate and Ehor Forest Re-
savein Edo Satein Nigeria. It follows that the values pacedon theseforeds ae dfferent.
The objedivesof biodiversity consevation must be redseto be usdul. For example, the
objedive ‘to maintain as much diversity as possble’ is vague and unhelpful to forest manag-
ers. A predse dénition of goas axd measuesof biodiversity needsto be setfor the man-
agement of eat forestreseve. Depending on the speies ©mpostion and drudure of the
forests, the emphass mey be on dwrubs, climbers or herbs rather than on trees.
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The wider objective of any biodiversity programme is generdly to maximise the conserva-
tion and use of biodiversity in order to provide sustainable socia and economic benefits of the peo-
ple. For example, the most deserving habitat or forest reserve in one country might be a very low
globa priority, but the reverse could aso be true as in the case of turning the Strict Nature Reserve
in Omo Forest Reserve Nigeria into a World Biosphere Reserve. This has saved the most mature
forests in Ogun State from destruction, while various adjacent plots have been serioudly tampered
with.

Although the humid forests in West Africa are rich in plant and animal species, they have
traditionally been protected for timber production. These forests are also sources of other products,
collectively grouped as NTFP, which have been defined as al the biological materias that may be
extracted from forest ecosystems and are utilised within households, or are marketed, or have socid,
cultura and religious significance. NTFP include food, medicines, oils, resins, tannins, materials for
making furniture (e.g. rattans), household equipment and implements, building meterials, fuelwood
and bushmest. The collection, processing and marketing of NTFP is done by members of the family
and these products congtitute a mgjor source of household income for the rural communities.

USES OF NON-TIMBER FOREST PRODUCTS

These rurd communities which make upover 70%of WestAfricds population deped on NTFP
for a variety of uses.The mgority of NTFP have multiple usesin generd, these ca be gouped
into foods, medcines, fudwood, houséold equpment, utensils and support/awiliary uses, but it
should be notedthatto the typicd rura uses, these tas#ications ae reatively arbitrary.

Foods

These & dverseforest pants which are eden whole or in parts axd contribute to an enriched diet
of the rurd communities. They suppement gagde foods and are onsumedin timesof food scargy
espedly duiing the diy months. Okdor (1981) reorded 171 indigenous woody plants of nutri-
tional importance within the forest one in Nigeia. They are eden asleaves,nuts and seedsfruits,
roats, tubers and mushrooms. me tree speies wth edble fruits and seed include Annona muri-
cata, Artocarpus communis, Canarium schweinfurthii, Chrysophyllum albidum, Cocos nucifera,

Cola  acuminata, C. gigantea, Dacryodes  edulis, Dialium guineense,
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Dennettia tripetala, Garcinia kola, Irvingia gabonensis and Xylopia aethiopica (Okafor and Fer-
nandes 1987). Mogt of these are eaten as snacks, condiments in soup or as dietary staples (e.g. Ar-
tocarpus communis). Many of them are also sources of minerals and vitamins. Dialium guineense is
rich in Vitamin C while Spondias mombin has alot of vitamins A and C.

Rura farmers prioritise food as one of the most important reasons for retaining some tree
crops on their farmlands. In a survey by Adeola et al. (1994) over 170 tree species were identified
on farmers’ plots in the humid lowlands of Nigeria. Eight of their ten most important tree spedes
were keptfor their food values.Theseincludelrvingia gabonens's, Dacryodes edulis, Chrysophyl-
lum albidum, Vernonia amygdalina, Garcinia kola, Dennettia tripetala, Treculia africana, and
Ocimum gratissmum. Irvingia gabonenss (var excelsa) was ranked highestof dl. Some ae eden
as ledy vegdable (Vernonia amygdalina, Ocimum gratissmum, Ficus spp., Netum spp., Ceiba
pentandra) while others provide nuts (Elaeis guineensis, Cocos nucifera and Ricinodendron spp.).

Mushrooms ae dso highly valuedin therura diet. A lot of them are pcked from the foreds
and consumed asmeat sbstitutes FAO 198%). They are usuily gatheredby women and children
who marketthem to suppement family incomes. Another category of food derived from the forests
is wildlife mea (bushmea). For rura communities with woodlands around them, wild animals play
amgor role in ther diet (Federd Depatment of Foredry 1987).Ajayi (1971) esmated that over
80% of the peple in southern Nigeria eatbushmeat ad this wngtitutes dout 20%of the animal
protein consumed. The most omnon bushmeat @e gassciters axd gnal antelopes (Martins
1978). Ginea fowl is dso wddy consumed (Akande 1979;
Ayeni 1980).

Medicine

Forests provide materials for medication for a large mgjority of rurd and utban dwellers. Parts of
forest plants are used in various combinations to trea a variety of alments ranging from comnon
coldsto seious cass like cancer. The importance of herba curesin Nigeria hasledto the popular-
ity of traditional medicd clinicians who clam a brge degree of success in therr cures (Adekunle
1992. While these taims cannot be firmly ascetainedthere is ageamnent anongst reseachers that
the use of plant medcines is on the increasein view of the risng st of modern hedth cae
(Adekunle 1992). Some medcind spedeslisted by Okdor and Femandes (1987)nclude Cajanus
cagan (measey, Garcinia kola (sneke repelent), Irvingia gabonends, Kigdia
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africana (sores), Napoleona imperialis (anti-emetic) and Tetrapleura tetraptera (after birth heal-
ing).

Plant parts used are usually gathered from the forests, fallow and communa lands. Some of
the plants have become very scarce and involve travelling long distances for collection. Adekunle
(1992) hastherefore called for the genetic conservation and propagation of medicina plantsin Nige-

rna

Fuelwood

Fuelwood is the mgjor source of energy for rura households and the main source of cooking fuel in
urban areas of Nigeria. Fuelwood and charcod provide the energy needs of smdl-scale processing
enterprises like pam oil production and fish smoking. Most plant species are used for fuel especialy
their dead trees and fallen branches. Even Irvingia gabonenss (which is highly valued) is used as
fuel but only when dead or when it becomes a threat to homesteads in the home garden system.
Other species listed by Okafor and Fernandes (1987) include Artocarpus communis, Cajanus cajan,
Dialium guineense, Hannoa klaineana, Nauclea latifolia, Parkia biglobosa, Tetrapleura tetrap-
tera, Vitex doniana and Xylopia aethiopica. Women and children are the mgjor gatherers and this
activity ismost prevalent during the farming periods when the bush is cleared, raked and burnt.

Other Uses

Some non-timber trees or shrubs are used for animal feeds either as browse or in a cut and carry
manner. Most Fulani cattle herdsmen graze their herds in the south especialy during the dry season.
In the process a lot of trees are browsed. Even species like Gmelina arborea, recorded as eaten by
goats, is in fact preferred in the Esa-Oke farm settlement of Osun State in Nigeria (Adeola 1993).
Species commonly used for fodder (especialy for smal ruminants) in the humid lowlands of Nigeria
include Albizia lebbeck, Artocarpus communis, Treculia africana, Baphia nitida, Anthonotha mac-
rophylla, Cajanus cajan, Ceiba pentandra, Daniellia oliveri, Ficus spp., Dacryodes edulis, Gliri-
cidia sepium and Leucaena leucocephala (Okafor and Fernandes 1987).

The uses of Leucaena leucocephala and Gliricidia sepium have been documented in aley
farming (Kang et al. 1991) and in intensive feed gardens (Atta-Krah and Sumberg 1988). There are
many other indigenous browse species. Multiple purpose trees in the forests can aso be used to im+
prove the soil. They provide stable environmenta conditions on which sustainable
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production depends. For some Nigerian communities (Mbaise people of Imo State), the forests pro-
vide the only means of soil fertility restoration through fallows (Gliricidia and Leucaena spp.). The
forests represent the single largest storehouse of genetic diversity, aresource of great importance of
future agricultura production (FAO 1989b). They improve the microclimate, reduce wind damage,
protect soil from eroson, restore productivity, improve water quality and aid water availability
downstream, and also serve as sources of recreational opportunities.

Other auxiliary roles played by non-timber forest trees/shrubs include provison of fences,
stakes for yam, shade, utensils, etc. Some of the species and their uses are:

Acacia auriculiformis shade for cocoa

Acioa barteri yam steke

Baphia nitida live fences, chewing sticks

Hildegardia barteri  fibresfor rope

Availability of fuelwood, foods and other NTFP are affected by the changes in the forest
ecosystem. Scarcity of fuelwood has led to purchase of more expensive, dternative fuel sources,
thereby putting a strain on the family budget. The time needed for collection has also increased sg-
nificantly (FAO 1990). Women now have to track long distances to gather fuelwood, thus reducing
the time they have available to earn incomes from other activities. Destruction of habitat due to land
clearing, over-utilisation of some resources, damaging methods of harvesting and deforestation
practices have threatened the extinction for many non-timber tree speciesin Nigeria

The damaging uses of the forests result in poor habitats for wildlife, loss of biodiversty, fu-
elwood shortages, poor soils, reduced food crop yields, loss of edible fruit trees and vegetables,
changes in fruiting habits of plants and loss of income by rura families who depend on NTFP for
their livelihoods. Thisin turn may lead to a reduced quality of lifestyle in the rural communities. Re-
search activities on NTFP must be intengified to address the Stuation.

MARKETS FOR NON-TIMBER FOREST PRODUCTS

Besides augmenting rurd dietary needs and thereby releasing financial resources which would oth-
erwise have been spent on purchases from the market, NTFP also supplement rura incomes. An
example is the provison of bushmesat. Martins (1978) noted that the prices of bushmeat (grasscut-
ters especidly) had been on the increase since 1970. Some sl for as high as N500/kg (N is the
symbol used here for naira, the loca currency of Nigeria). These prices are much
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higher than the prices for beef and mutton in the market. Gathering of forest foods is a very impor-
tant activity especialy during the dry season. Fruits are usudly sold at profitable prices in the local
markets. Mogt fruits are obtained from protected trees even though some farmers are now begin-
ning to plant the cultivated varieties of wild plants like Irvingia gabonensis and Dacryodes edulis.
Seeds of Irvingia and Garcinia are taken to as far as Lagos and Kano for sde (Aiyelaagbe
et al. 1994), but in genera NTFP are sold at big markets closest to the sources of collection or pro-
duction. Prices of the products are higher at the end of the season than at the middle (Okafor 1979;
Aiyelaagbe et al. 1994). Vegetables from the forests are also marketed. These vegetables command
higher prices in eastern Nigeria compared with cultivated fresh vegetables. PAm wines are com-
monly marketed throughout southern Nigeria. The demand is very high and recently some research
ingtitutions and private organisations have started pilot commercial production to meet the high de-
mand. Okafor (1979) showed that returns are lucrative since the wages earned from palm wine tap-
ping are higher than the Nigerian minimum daily wage. There have been isolated studies to deter-
mine the value of NTFP in the high forest one of Nigeria, but generaly the foredry sedor’s contri-

bution to the nation's GDPislow because NIFP ae not includedin the cdcuations.

OPTIONS FOR DEVELOPMENT AND SUSTAINABLE USE OF NON-TIMBER
FOREST PRODUCTS
A shift in emphass from timber podudion to the NTFP is neededf the value of the foredsisto be
appedatedby preset and future generations. The following should be mnsderedin thisrespet
* Increasehe useof the foregs for their reaedion and e®-tourism values:
Remrds indicae that the annud reaediona vaue for Okomu Wildlife Sactuary in Edo
State is dout N2.5 million at prevailing prices. If properly organised and advertised many
forest etates ca providethese sevices.
» Debt-for-Nature Swap:
Many non-govemmental organisaions (NGO)now offer this sevice. Essetidly, they pay
developing countriesthe value foregone for not dedroying their forestedates. Madagascar
and Costa Rica have benefited from this swap ed it has assted them in off-seting some of

their externd debts snce sub payments ae made in hard curencies.
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This option will enable the forests to recuperate their resources and at the same time alow
the countries to earn the necessary incomes for their economic development.

Sustainable management of the forests:

The basic concept of sustained yield would have to be extended to al products and services
including NTFP. This will have to be complemented with improvements in technology for
harvesting, processing and the use of forest products.

Reduction in the rate of use of fuelwood for energy:

The use of fuelwood for cooling, heating and processing agricultural products has contrib-
uted to the high rate of deforestation in West Africa, and threstens the sustainability of
NTFP. Alternate sources of energy (natural coal, petroleum products, solar energy and nu-
clear energy) and more efficient ways of using fuelwood must be explored.

Patents:

Present initiatives to secure the patent rights for extracted active ingredients from NTFP
should continue. Such rights must include benefits to forest resource owners from the turn-
over vaue of companies that use them. They must adso include the exclusive rights to own
and protect the resources. This may provide adequate financia resources to support more
efficient management of the humid forests on a sustainable basis.

Vaue additionto NTFP:

More value must be added to NTFP through processing, better packaging and exports. For
example, the humid forests have many species which are used as spices and condiments.
These have potential export value. About 30 local species of NTFP have been listed by the
Nigerian Ingtitute of Horticultura Research (NIHORT) as spices. The processing of hides
and skins of legally cropped wildlife will aso enhance their export values. Other NTFP
which can be exported include resins, concentrates from forest fruits, seeds and sweeteners.
Ex Stu conservation:

At the current rate of deforestation, ex situ conservation methods must be employed to en-
hance the sustainable production of the NTFP. These will include specia spice gardens, or-
chards of forest fruit trees, village woodlots for species used for stakes, fencing materias
and botanical gardens. The compound garden system would be necessary in the rura com-

munities.
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Use of natural resource accounting to promote sustainable forest management:
Environmental services such as the net value of carbon-fixing amenities, biodiversity protec-
tion, soil stabilisation and watershed protection which, athough not marketable, have values
that can be estimated. Such estimation will provide basic data for comparative analysis with
other forms of forest land uses for policy enunciation. Natural Resource Accounting (NRA)
is one way to explicitly incorporate environmenta and resource information into an ac-
counting framework designed to measure resource stocks and flows. The ultimate goal of
NRA isto improve economic management of natural resources by facilitating the integration
of economics and environmenta information, and providing an effective means for its pres-
entation to the decison makers.
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CHAPTER 5
INTER-GENERATIONAL ISSUES IN SUSTAINABLE FOREST
MANAGEMENT

Forest management programmes in the sub-region aimed at arresting forest depletion and deg-
radation have been unsuccessful because of a lack of support for their sustainable implementa-
tion. In part, this can be explained by insufficient attention being given to inter-generational

and technical issues.

INTER-GENERATIONAL ISSUES

Investments in Natural Forest Management

Investments in forestry may be considered as inputs into protection and management activities
which may come from the private or public sector. Though differences in financial and eco-
nomic returns on these two investments have not been well studied, it is known that public
funding for forestry research in particular is declining world-wide compared to private invest-
ments. Specific areas in forestry which require priority attention in terms of investments in-
clude protection, production, research and extension.

Generdly, investments in forestry come from two broad sources, namely internal and
external forest industry funds. The internal funds arise out of distribution of revenue generated
from harvesting, processing and trade of forest products. The external sources of investments
come from funding arrangements, such as grants, which might be used to intervene in the tim-
ber markets. Though these investment avenues exist, the development of self-financing sustain-
able forest management systems in the sub-region has not been possible due to low timber
prices and strong competition from timber products and materials from other countries. The
availability of funds for investment in forestry activities is affected by land ownership and ad-

ministrative procedures in the sub-region.

Equitable Distribution of Costs and Benefits

The formula and mechanism of distributing forest revenue is generally skewed in favour of
central governments because of their assumed forest protection and management roles. Despite
the substantial forest revenue, governments are reluctant to reinvest significantly in forest man-

agement activities because of increasing budgetary constraints that have limited their

53



Promoting Forest Sewardship in West and Central Africa

funds which can be allocated to forestry. Also, forestry is not viewed as a priority sector by
most governments. At present, all forestry institutions in the sub-region are poorly funded. As
aresult, the privatisation of al forestry programmes and activities have been suggested. Insti-
tutional reforms in severa countries especialy Ghana (funded by the ODA, U.K.) are looking
at the possibility of changing and privatising the forestry sector to increase its efficiency. The
current approach to forest protection and management may have to be reviewed in the light of
the following:

* Funding structure — increasing private participation in protedion and management;

* Ownership gructure — protedion and management may be pivatised and

» Dedsion making structure — involvement and paticipation of private individuds in

dedsion making.

Currently, the msts of forest potedion and management are redised only in terms of
stumpage or royalty for timber and non-timber produds. However, the wsts of other environ-
mental effeds (intangible costs) that cut acoss boundaies ae yet to be acounted for. The
current view on the distribution of costs and lkenefits of sustainable forest management tends
toward making al those who want the sevicesof the foreds pg for the ad¢ud costs of pro-

duang these sevices.

Forest Revenue Collection

Forest revenueis ganeraed mainly in the form of royalties, sumpage and rental fees.Stump-
agefees ad royalties were deemmined pincipaly by chiefs duing the lonia peiiod. This
resulted in variable royalties and fees for similar products from diff erent areas. The high level
of heterogeneity in prices of wood commodities made the successul implementation of forest
tariffs difficult. At present, in Nigeria, royalties aad dumpagefees ae deermined by the indi-
vidud states resuting in variations in the market picesof wood agossthe @untry. On the
other hand, in Ghana and Cameroon the deermination of the sumpagefees ad royalties ae
the prerogdtives of the respetive governments. Even though this latter s/stem hasthe advan-
tage of ensuring uniformity of prices for smilar products within the country, the rates set are
so low that they do not adequtely reflect the datus of the available resources ad economic
costs of produdion and invegment. Sud low pricing of forest ppduds is the major rea®n for
over-exploitation of forest resources and degaddion of land resources espedly in unpro-

teded aeas.
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One reason that may account for the low revenue generation is the inability of the for-
estry sector to value the forests and forest products in real financial and economic terms. An-
other reason is the genera policy of classifying forests into protected (reserved) and unpro-
tected (non-reserved) areas. This has led to the loss of significant revenue through the destruc-
tion or illegal exploitation of timber on farmlands which continue to supply large quantities of
raw materials. A further explanation for the low generation of revenue is the inadequacy of
forestry departments to monitor forest resource exploitation. There is, therefore, the need to

involve local communities in forest revenue collection.

Natural Forest Resource Valuation

Timber is recognised as the most important forest resource in the sub-region. Other uses or
values, namely NTFP and intangible benefits, are not appreciated by nationa planners. How-
ever, non-timber products contribute more to the income of local communities than timber
products. There is a need for comprehensive forest resource vauation to address the present
deficiencies.

At present, no consensus on the most appropriate approach to valuing natural tropical
forestsis available. However, it is generally accepted that the total economic valuation concept
can be used effectively. Total economic valuation requires proper measures of economic wel-
fare which implies the need for data on community demands. The total valuation considers the
quality (price) and quantity of all forest products and services expressed in value terms. It in-
cludes the following:

* Usevalues (instrumental values):

These incorporate direct values (e.g. timber products, non-timber forest products, eco-

tourism, etc.), indirect values (e.g. nutrient cycling, watershed protection, carbon se-

questration) and option vaues (e.g. biodiversity, future uses or insurance premium
where changes areirreversible).
* Non-use vaues:

Though potentially quite significant, particularly for unique and endangered resources,

these values are difficult to measure. Non-use values include existence values, bequest

values which are usually for future users and social and cultural values.

Very few comprehensive studies on forest resource valuation have been undertaken in

the sub-region. Prices of forest products are therefore fixed arbitrarily without considering the
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true economic costs of logging. Lack of comprehensive resource valuation is one of the major
reasons why forest products are grossly undervalued in the sub-region.

A case study of the application of the total economic valuation concept to the Korup
Rainforest Project (sponsored by the World Wildlife Fund) in Cameroon concluded that there
was a true net benefit for conserving the national park (Ruitenbeek 1992). Governments or
forestry departments in the sub-region should be encouraged to undertake such studies and

base royalties, sstumpage fees and other forest revenues on their results.

Marketing Strategies To Promote Sustainable Forest Management

The primary cause of deforestation in most Anglophone West and Central African countries is
not the timber industry but the farming sector (particularly shifting cultivation) followed by
domestic consumption of fuelwood and charcoal. Timber consumption accounts for only about
10% of al wood harvests in the sub-region while the remaining 90% is attributed to fuelwood
and charcoal consumption. Controlling timber harvesting alone will not lead to sustainability. It
is clearly necessary for the sub-region to vigorously pursue fuelwood plantation development
and small-scale planting on farms to satisfy domestic demand for wood.

Despite the small proportion of wood consumed as timber, the timber industry contrib-
utes to deforestation indirectly by providing access (logging roads) to previoudly relatively un-
disturbed and inaccessible areas (Eastin 1996). Reliance on a small number of tree species for
timber means that a large area of forest must be opened up each year in order to provide a
given harvest volume. For example, only four species account for about 75% of all timber ex-
ports in Ghana.

The timber industry can therefore contribute towards the search for a sustainable sys-
tem by broadening the base of exploitable species. This requires an active marketing policy and
marketing strategies aiming at the following:

» Large-scale production leading to lower production costs,

* Increased access to market information;

» Greater market access and orientation;

» Developing more effective business strategies and linkages,

» Developing standards to meet certification criteria;

» Creating markets for lesser-used and known species and NTFP; and

» Encouraging the processing of value-added products.
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Certain factors limit the competitiveness of wood products from the sub-region for for-
eign markets. They are:

»  Over-capacity of sawmills given the available wood supply leading to low economies of
scale and under-utilisation of capital and other fixed costs,

* Low efficiency of machinery and slow processing capacity leading to low profitability
of the industry;

* Price of timber resources determined administratively rather than through market
forces. Price differences are therefore largely a function of species rather than kiln dry-
ing or processing. Market prices do not therefore reflect their full economic costs; and

» High wood residue and waste generation.

Another issue gaining in importance relating to the export of wood products is product
certification. Consumers, especially those from the developed countries, are increasingly being
influenced by environmental considerations in their choice of products. Many consumers insist
on product certification. The certification process is based on establishing an audit system to
ensure that products marketed originate from sustainably managed sources. For certification to

be effective, it should be at the forest or concession level and not the country level.

TECHNICAL ISSUES
Technical structures needed to maintain sustainable forest management are discussed below.
These include harvesting operations, monitoring of forest resources, control of exploitation

and human influences.

Harvesting Controls

To many people the obvious value of the forests is the products harvested from them, i.e. the
direct consumptive value. This value or the right to harvest the forests is difficult to withhold
and, if not monitored and controlled properly, it can lead to deforestation and/or forest degra-
dation. Several countries in West and Central Africa are grappling with illegal and excessive
exploitation of their forest resources. The bulk of the produce harvested is timber. During har-
vesting operations the equipment used can cause extensive damage to the soil and residual

trees if not well controlled. As a result of uncontrolled logging, countries such as Cote
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d'lvoire and Nigelia, by the ealy 1980s,had dmost loggedout their foreds and have acord-
ingly been listed anong countries with criticd level of ddforedation (FAO 1989a).

The world-wide concern about the environment, and the tropicd forest eosystem in
particular, has brought pressure on governments to ensure sustainable resource management.
In response to the mounting presaure, severa initiatives have been taken in the sub-region
within the last decadéo:

» establish a performance control system for stakeholders to whom forest utili sation
contrads have been granted and
» crede aconducive environment to promote sustainability of the tropica moist forest.

The legal framework governing timber harvesting in West African countries is generally
enshrined in relevant sedions of the forestlegdation deding with reource dlocation. Under
these sedions, the functions of public authorities responsible for all aspeds of forest utili sation
are provided. In addtion, provisions for exercising controls and checkson timber harveding
are outlinedto gve the ganting authority alegd bags for its functions.

Harvedging controls ae to ensure orderly and dficient logging pradicesresuting in the
maximum use of felled trees and minimum damage to the rest of the forest (Dykstra and Hein-
rich 1996).The ganerd conditions enbodiedin harveging control systems cver the following:

1. Inventory of theresource

2. Harvegable materia (yield)

» volume, or number of trees, ieof tree
* typeof speces
3. Frequency of harvesting
» felling cycle
4, Location of felling area (restriction and eclogicd considerations)
Harveging procedure
* road layout
* infragructure derelopment

6. Machinery

The execution of these ontrol systemsis dfeded by severa fadors, but the major one
is ingtitutional co-operation. The institutional framework for effeding the control measures are

different in the various ountries. Fowever, the forest sevice is, in al cases,involved at
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the forest level operations, but the forestry staff are generally rendered impotent by the lack of
logistics and, above al, by an apathetic legal system that delays action on cases of infringement
upon forest regulations and awards non-punitive penalties.
To ensure a more effective control system the following are recommended:
* Revision of existing forest legislation to reflect trends in harvesting technologies; and

* Revision of penalties to make them more deterrent.

Resource Monitoring
Global climatic changes and local activities such as logging, road construction, agriculture and
fires are affecting the size and health of the tropical forest ecosystem. The type and extent of
damage caused by these factors and activities need to be known in good time in order to plan
and execute corrective measures. The extensive coverage of the ecosystem and its remoteness
generally prevent a quick reconnaissance on the ground. The use of remote sensing techniques
therefore affords the opportunity for more efficient and timely monitoring. The areas of appli-
cation include:
» Délineation of forest cover from disturbed areas, or monitoring of changes over time;
» Estimation of standing volume of wood;
» Monitoring of phenology and seasonal dynamics of vegetation over extensive areas and
provision of opportunity for early warning of possible disaster; and
» Estimation of ecological parameters such as net primary productivity at regional and
national levels.

Monitoring, or the periodic observation and measurement of surface phenomena, is a
vital part of forest management. The application of various silvicultural treatments require pe-
riodic observation or measurements to establish their success or failure. Forest fire risk moni-
toring is essential for successful establishment of plantations and the protection of natural for-
ests. Logging roads within protected forests need to be closely monitored to avert excessive
road construction per unit area.

Remote sensing methods have been used in the sub-region for the management of for-
ests. In 1976 the UNDP/FAO assisted Nigeria in the use of a Side-looking Airborne Radar
(SLAR) to map the vegetation and national land use patterns. In Ghana satellite imageries were
employed to stratify the forests for sample plot location in the 1987 national forest inventory
sponsored by the ODA. Again, limited overlapping sets of digita imagery (taken in
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1986, 1989 and 1990) have been used in Ghana in an attempt to estimate the rate of forest loss
in some forest reserves in the dry forest zone. In collaboration with Le Direction et Controle
des Grands Travaux (DCGTXx) in Cote dIvoire, SODEOR anployed LandsatTM digital data
to dassfy the nation's remnant forestlands into intact foreds, degadeal fored, plantation ar-
eas ad wetlands.

The application of remote sensing, though capital intensive in terms of cost of equip-
ment, materials and trained personnel required, is cost-effedive for forest resource monitoring,
survey, mappng and quantification. However, it cannot redace some conventional ground
methods, sud as pemanent sanple plots usedfor monitoring vegedation successn and
growth of individud speges ad gems. Renote sesing is therefore complementary to ground-

based gstems.
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CHAPTER 6
SOCIO-ECONOMIC FACTORS INFLUENCING SUSTAINABLE
FOREST MANAGEMENT

INTRODUCTION
This chapter discusses some of the important social and economic factors and issues which
have relevance for and do influence sustainable forest management in the West Africa. They
include:

» Population and its growth rate;

» Community participation in forest management;

* Land, tree and forest tenure, and land use patterns;

»  Capacity building for sustainable forestry, and

* Economic policies for sustainable forest protection and management.

POPULATION, SUSTAINABLE FOREST MANAGEMENT AND UTILISATION

The human population of a country is essentially a valuable and economic resource; however, it
can become a source of great socia and economic concern when the population is allowed to
grow at arate faster than resources available to it. In most of West Africa, rapid and uncon-
trolled population growth has caused social, economic as well as environmental problems, in
the face of the rapidly diminishing forest and related natural resources.

Goods and services derived from the forests, especialy the NTFP, support the liveli-
hood of rura communities, as discussed in Chapter 4. These goods and services meet critical
social needs for food, clothing, housing and health care, and in many areas, the forests provide
the main sources of economic income for a majority of the households (Falconer 1992). Since a
great proportion (60-90%) of the population in West Africa livesin rural communities and de-
pends almost entirely on the forests for basic necessities and requirements, the need to exploit
and use these resources is even more critical.

High population growth rates have several other detrimental effects on efforts to pro-
tect and manage forests sustainably. The population places a heavy demand on agricultural
lands and, because of unsustainable agricultural production systems, transfers these pressures
in the form of encroachments into the natural forest and resources. In Ghana, for example, it

has been noted that unsustainable farming systems have resulted especialy in the degradation
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of non-reserved forest lands. Further, illegal logging and encroachment on the forest reserves
and resources in Nigeria have led to de-reservation of 21% of the reserved forests in some
states. The annual deforestation rates in West Africa range from 0.5 to 1.4% of the total forest
lands (Table 7). Strict policies and regulations to contain shifting cultivation and other unsus-
tainable land use systems, though important, are not the only solutions (Agyeman and Brook-
man-Amissah 1987).

Westergren (1995) says that poverty forces people to use available resources to the
limit and often beyond (it). When survival is at stake, it may be perfectly rational to consume
capital (stocks), that is, future productive capital (e.g. forests and their resources)”. In many
areas of Africa poverty and overpopulation are exerting pressure on the remaining forests, and
this is likely to continue. Deforestation has its roots in poverty, rapid population growth, un-
satisfactory and unsustainable agricultural systems, as well as unsustainable logging practices in
order to earn the much needed foreign exchange.

Still, given the vast size of the present population, what are the answers to its negative
and detrimental effects on sustainable forest management? What are the solutions to population
pressures on forest reserves and the ecology generally? It is easy to say that steps should be
taken to control population growth rates, but population excesses alone do not explain nega-
tive attitudes toward forest management. Even if populations are small, unsustainable manage-
ment can still persist if these attitudes remain unchanged. Several views have been expressed
on these issues and they shall be examined in the following section. Bojang (1995) also has
suggestions for the evolution of sustainable land use and agricultural systems to increase food

production without harm to the ecology.

COMMUNITY PARTICIPATION

The extent of degradation of forest resources in West Africa is so widespread that the govern-
ment forest services cannot rehabilitate the degraded areas alone. For example, the rate of re-
forestation in the sub-region is alarmingly less than the rate of deforestation (Table 7). It is
therefore high priority to involve local communities in forest management and protection

schemes.
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Table 7. Annual rates of population growth, deforestation and reforestation in selected West

African countries.

Annual  Population | Annual Deforestation | Annual Reforestation
Country Growth (%) Rate (%) Rate (%)
Cameroon 2.8 0.8 0.04
Cobte d’lvoire 3.8 1.0 0.04
Gambia 3.0 0.8 0.02
Ghana 3.4 1.4 0.02
Liberia 3.2 0.5 0.04
Nigeria 2.5 0.8 0.04
Sierra Leone 2.4 0.6 0.01

Rural communities are the major and direct consumers of the goods and services taken
from the natural forests, especially NTFP. Concomitant with this, they are also the major and
direct cause of deforestation and other forms of ecological and environmental damages. The
benefits derived from the forests by the local communities are so considerable and their devel-
opment and overall welfare so closely linked with the forests, that it is in their own interests to
participate in the protection, management and utilisation of the forests. In this respect, rural
communities must see themselves as important stakeholders with a “self-image of trustees” of
the forests and resources.

The benefits of community participation in forest management are reduced costs to the
government, generation of income and employment within the local communities and better
maintenance, protection and exploitation of natural forest resources, especially NTFP. Despite
the immense benefits of community forestry, very few programmes have bmmsssul in
West Africa. This is probably because most forestry development projects are aimed at in-
creasing timber exports with little local community focus and minimal emphasis on NTFP, the
primary concerns of the communities.

Another problem hindering the success of community forestry programmes is that
farmers are usually not prepared to use their lands for tree crops at the expense of food crops
when their resources are scarce. In most communities, land is viewed as productive only in
terms of agriculture. Community participation in forestry can only be successful if the majority

of the rural communities are involved in the planning, execution and monitoring stages of
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forestry programmes. The input of such programmes should, to a large extent, be provided by
the local communities and the output should primarily benefit them.
The extent of community participation in forestry and the success of these programmes

are influenced by factors such as land, tree and forest tenure, forest policy and capacity build-

ing.

LAND, TREE AND FOREST TENURE

Land Tenure

Land, in most West African states before colonisation, meant the soil itself as well as the sub-
soil and anything under the soil, such as minerals. It did not include things on or attached to the
soil, such as trees, houses and other permanent fixtures. Thus a distinction exists between in-
terests in the land itself and interests in objects attached to the land (Klutse 1973). The char-
acteristic feature of this tenurial system was the absence of the concept of land as a marketable
commodity (Olawoye 1995). Land was communally owned with common control, manage-
ment and utilisation (Osemeobo 1993) due to the combined efforts of acquisition, mostly
through wars, and could therefore not be sold. Absolute ownership of land was vested in the
chiefs or community leaders in trust for the community as a whole. The basis of land acquisi-
tion within any community in those periods was settlement or simply through occupation and
use by individual family members.

However, the emergence of modern states in West Africa has brought about a modifi-
cation in the land tenure system. Almost al lands have been placed under state control (espe-
cially in Nigeria and Cote d’lvoire). The changesin land tenure g/stems, dueto nationalisaion
of al lands, have resulted in less adive participation of locd communities in forest protedion
and consevation programmes. It has éso sipjeded the forestresevesto more oncerted e+
croachment.

In Ghana, the situation is dightly different with chiefs and landowners till retaining
control of the land but not of the resourceson it. These resurces are managed by the govern-
ment in trust for the communities. Though this offers greaer seaurity of tenure than total na
tionalisation, it is ill not effedive in promoting forest protedion and conservation, mostly be-
causethe landowners have no drect ontrol over the resurces vhich supmsedy belong to

them.
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Tree and Forest Tenure

An important and also critical issue is the lack of clear and unambiguous legislation on tree and
forest tenure, and rights to use timber and other wood resources from forests. Generaly, the
strength of one’sright to trees may depend on higher rights to the land. Forest laws stipulate,
in amost dl the wuntries,that no individud hasthe right to usethe forestresevesfor tree
products without authorisation from the government forest service authority. Outside the re-
serves, however, the laws only forbid the use of commercial timber trees; but then, unless for-
bidden under customary laws, most trees may only be used by members of the landowning
communities.Interegingly, cugomary land tenure reguations often discmurage tree planting by
tenants, who may be grangers, because fanting and owning trees tradtionally entall title to
the land (Wedergren 1995).

The relevance and significance of tree and foreg-tenure issuesfor sugainable forest
management is that the tenurial systems, or an absence of tenure rules,could be an obstade or
disincentive for:

* Private investment in industrial forest plantations;

* Peopl€'s participation in community forestry programmes aimed at production of fuel
wood and fodder;

* Individuals to use land as collateral for bank credit or investment cepital,

* Providing secuity in the ésece of other poperty; and

» Using technologicd inputsin agiiculture,foredry and grazng.

The dseance of well-defined lawsfor treetenure and userrights impliesthat in many
communal societies, where the peple live on communal land, al have free acces to forestre-
sources for agriculture and for domestic use, yet no-one asaumes the responsibility to renew
the reources.In a stuation of seady increasng population, this freefor-all dtuaion places
the forestlands under heary pressue. Suda is one example where cusomary rights to land
have creaed sub problems (Wedergren 1995).

Generdly, cugomary laws donot seen to redrict tree or tree product acqusition,
ownership and transfer anong indigenous members of the locd community. However, tree
tenurial redrictions appeato be geaer on srangers. Cusomary tree tenure does not seen to
influence the participation of the nmgjority of people living in locd communities. For example,
indigenous peasat famerswho form appioximately 60-80%of rurd communities have few

tenurial redrictions to land and trees Agyeman 1994 Olawoye 1995). &angers ad tenants,
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however, face stronger tenurial restrictions, probably because the long production period for
trees and the lack of appropriate documentation of land ownership increase their chances to
claim land rights when trees are planted. Also, the genera belief that whoever plants atree is enti-
tled to its produce probably adds to the owners rdudanceto dlow tree panting. They would not
welcome former tenants returning eat yearfor the next twenty yeas or soto harvestthe produce
espedly dter the tenancy has dangedhands.

Although customary laws frown upon indiscriminate felling of trees, there are few
cugomary reguations which adudly prevent it. Strict govemment policies ad laws could be
partidly effedive in proteding the reserved forests against degradation and illegal exploitation
to a cetain extent. Nonetheless, srong cusomary lawsto prevent people from degadng the
natural foregs $ould be developed.

Generdly tree and foresttenurial systems ae dsincentivesto tree panting and forest
protedion and consevation by locd communitiesin West Africa. The management of trees,
the right to own, plant and dspose of trees vithin the forestresevesis ntrolled by the vari-
ous governments (IIED et al. 1993 Soladoye 1995). The lack of secureownersip to trees
and the factthat landowners have to acqure pemits for the useof even small amounts of for-
estproduds have dismuragedthe adive paticipaion of the locd comnmunitiesin foredry pro-
grammes. The communities want lessredricted accesso trees ad to the forest (Agyeman
1994).

Gender Implications For Land And Tree Tenure

Olawoye (1995) hasreviewed the issuef gender implications of land and treetenure in Nigeiia.
The gratification and land tenure gystems of a locdity are important for an understanding of the
management of natura resources becaus they dlocae rights and obligaions to community mem-
bers (Qawoye 1993).The sciety dso dfferatiates between those who have ntrol over re-
sources, which denotes the ability to meke dedsions over their use, and those who have temporary
acces to use the reurces for a deggnated time axd pupose déermined by the “owner”. In the
latter caseindividuds without control may be redrictedto growing arable crops for one yearon a
plot of land, with no assurance that the sameplot will be available for their use inthe next season. In
the fadama areas of northern Nigeria, some landowners rent out portions of their land for the dry

seasn or wet seasn only, returning to use it themsdves for the remaning pat
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of the year. For obvious reasons, such tenants would be unwilling to make long-term improvements
on the land.

Permission to plant treesis seldom given to tenants or women. An accournt is given by Ola-
woye (1994: A.30) illugtrating the reservations that men may have in even alowing their wives to

plant trees:

Tree planting by women is alowed only after awoman has demonstrated that sheis
a ‘good wife and has stayed long enough to ensure that she will not leave the
houséhold. Those who areolder ad have had dildren may be alowed to plant
treesin the @mpound for shadeor for the fruits. The Lawan stated that it is dan-
gerousto have ayoung wife dant atreein the compound, becaus if she leaves,she
may later come backto demand the fruits of her tree and cau® problems for the
hushand. On land that the woman owns, however, she can plant whatever she
wants.

Resolving the ssue of socialy imposed land and tree tenure restrictions for rura women
will not ocaur through legidation or confrontation. Sustainable development strategies must work
within the framework, not seekio desroy the cutura identity. Nevertheless,it is recognised that in
most rura communities, ead individud woman cannot get long-term control over land, nor be
given permisson to plant trees. Groups of women, on the other hand, have often hed the colledive
ability to obtain long-term user rights to communal lands, and are often given lands for ther groups
agicutura adivities without regrictions on their usesFor women to pant afewtrees gound their
compounds or on the family farms, however, will ill require educaing the nele dedsion nmekers of
the mmunities dout the advantageso be ganed.

Multiple Land Use: Issues and Conflicts
One inportant land-related fador which may also threaen and confront sustainability of forest
management, protedion and production systems isthe isaue of multiple land uses and the con-
flictsthey pose. Natural forest lands have many alternative uses including:

» Agriculturefood produdion and for development of paguresfor grazng;

» Civil construction works and for development of towns and atiesfor housng; and

» Building of dams, lakes ad irrigaion projeds.
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In West Africa, all of these alternative uses exist and demand attention. Agriculture is
the most important and poses a greater threat to sustainable forest management. Agricultural
expansion and development programmes almost invariably result in deforestation. This can be
explained in the light of the unsustainable traditional farming system of shifting cultivation.
This form of cultivation is always on existing lands, and when it returns to the same plots too
frequently, it does not allow the forests enough time to return to its former condition.

What are the solutions? In terms of land for agricultural production, the solution should
lie in making agriculture sustainable and permanently more productive. This implies that the
farmers should adopt more improved technologies in their traditional farming systems. This has
further implications for a system of credits and subsidies for farm land improvement schemes to
be undertaken by the farmer on his own.

In a competitive and open market economy, people (and farmers in particular) may find
that the value of future gains from allowing forests to stand on prime lands suitable for agri-
culture or other uses is lower than present-day gains from deforestation, i.e. the present gains
from deforestation (for agricultural purposes) may be greater than future gains to be derived
from keeping the forests intact (Persson and Munasinghe 1995). If it is more profitable to de-
forest (i.e. use forest lands for alternative purposes) than to reserve, protect and manage for-
ests sustainably, then the market forces of demand and supply will settle prices in favour of ag-
ricultural and other uses, as against forest reservation, protection and conservation. If society
deems the forests as both a present and future asset, it seems that intervention by governments

in the market place is required to protect and manage them sustainably.

The Human Factor
The value of forests to individuals and communities is seen as a behavioural pattern controlled
or influenced by man’s perception, learning, memory, thinking and motivation as well as atti-
tudes in communication. The influences of these attributes are aso amplified with time and
mode of leadership. For any forest management model to be acceptable and successful, it must
first be tested against the background of general human behaviour. The search for a sustainable
forest management system should go beyond technological and biological approaches, and ex-
amine sociological, psychological and anthropological issues as well.

Traditionally, forestry in the sub-region has excluded the local people from manage-

ment decisions. This has resulted in an antagonistic relationship between foresters and local
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communities. While the foresters see the local communities as a threat to the permanency of
the forests, the local people also perceive foresters as preventing them from utilising their own
resources. These conflicts have arisen because the human factor has largely been ignored in
most management decisions. The development of a mechanism to ensure positive local com-
munity thinking and perception about forestry is important in any programme designed to en-

sure sustainable forest management.

CAPACITY BUILDING FOR SUSTAINABLE FOREST MANAGEMENT

Capacity building for sustainable forest management should be examined holistically taking into
acount the various assciated fadors as wé asthe various“adors” or agencies that have an
assgned foredry role. This means evaluaing quantitatively and quditatively capady building
in terms of physicd and materia infragructures as wi asin terms of the human resource ca-
padty development.

Captal and reource exdowments rasethe piodudive levels of produdion fadors. The
successul implementation of sustainable forest management programmes can depend consid-
erably on the qudity and quantity of the human or management fador. Given the situaion
prevalent in much of WestAfrica wherethe govemments face rsing and severebudgeary con-
straints, and cdls for public expenditure cuts, many governments can barely cope with the
costs requred to build the capatties of their foredry sevices or depatments to the desred
levels and standards.

In view of the rumerous financial constraints, some governments have launched for-
estry sedor rehabilitation/reforms with the assstance of the World Bank and other foreign
governments. In Ghana, this is exemplified by the World Bank/Government of Ghana Forest

Reource Managament Project which gartedin 1989.
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CHAPTER 7
POLICIES AND LEGISLATION

INTRODUCTION

In West Africa there are three mgjor phytochoria (centres of endemism). The firgt is the Guinea-
Congolia Centre of Endemism, a forest habitat which is estimated to support 8,000 plant species of
which 80% are believed to be endemic, representing over hdf of all species of the Agrotropica
Ream (Stuart et al. 1990). The second center of endemism comprises the derived savanna and
guinea savanna which is described as the Guinea-Congolia/Sudania Regiona Transition Zone. The
third phytochorium is the Sudanian Regiona Centre of Endemism. This stretches from Senegdl in
the West to the Ethiopian highlands. It was originaly thought to have been dry forests, much of
which now has become severely degraded and is becoming increasingly characterised by open
woodlands. Wetlands are also typical of the zone. There are about 2,750 plant species in this zone
of which at least 30% seem to be endemic to the region.

Of these three zones of vegetation, it is the first, the Guinea-Congolian high forest region,
which captures the imagination. Since this is dso the richest belt in terms of timber products, the
tendency has been to relate the forest policies and legidation of the West and Centra African sub-
region to the events occurring in this zone. This attitude has its origin in its colonid history with
unfortunate consequences for the management and conservation of forest resources in the sub-
region. Until quite recently, the complementarity between the high forest belt and the savanna in
drawing up national forest policies and management strategies was not recognised. Thus in most
countries of the sub-region the aim of forest policy is to achieve self-sufficiency in wood products
and to retain a viable foothold in the export market where wood is a mgjor source of foreign ex-
change earnings.

The link between economic development and the state of natural resources, vis-avis be-
tween poverty and environmental degradation which prevailsin the whole of Africa (Kowero 1995)
has added a new dimension to the congderation of policy objectives. As an example, in Nigeria pol-
icy objectives include consolidation and expansion of the forest estates, and their management for
sustained yield; forest conservation and protection of the environment; forest regeneration at a
greater rate than exploitation; reduction of waste in utilising the forest and forest products; protec-
tion of the forest estates from fires, poachers, trespassers and unauthorised graziers, encouragement
of private forestry; creation of manrmade forests for gpecific end  uses
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increase of employment opportunities, development of nationa parks and game reserves, develop-
ment of secondary forest products which are significant in the local economies, and encouragement
of agroforestry; co-operation with other nations in forestry development; and development of more
efficient use of wood energy.

In this chapter (based on Adeyoju 1995), an attempt is made to review forest policies and
legidation in Anglophone West and Centra Africa, consder the requirements for effective na-
tional/regional forest policies and indicate strategies which may be adopted to ensure that policies
aretrandated into activities leading to sustainable forest management and conservation.

REVIEW OF FOREST POLICY AND LEGISLATION IN ANGLOPHONE WEST
AFRICA

With the exception of Cameroon and Liberia, the Anglophone West African countries share nearly
identical administrative and resource development experiences. The four countries (Gambia, Ghana,
Nigeria, and Sierra Leone) followed the same reservation procedure, type of area to reserve and
national forest reservation target. Thisis because the British Colonial Office exercised atight control
and standardisation of the trestment of issues encountered in the territories.

Although each country had peculiar cultural factors which militated against a speedy reser-
vation process and extensive acquisition, the same issues characterised the forest policy enunciation.
The main issues in every policy document included reservation, wood production, government in-
volvement in and control of forest industries, management of savanna areas for multiple purposes of
wood production and grazing, conditiona provision for fuelwood and pole plantations near the ur-
ban centres, and protection of watersheds and vegetation aong river courses. Essentialy, wood was
the only accepable valuable foregry good. Cther forestresources wee goupedtogether as*minor
forestproduce includng wildiife. Environmenta values ad biodiversity were acordedlow prior-
ity, though someefforts were mede to establish “inviolate forest plots’.

For nealy 150 yeas of its existence, Liberia hasnever been a @lony and therefore lacks a
forest management pradice inposed from outsde. For avery long time, it was the respedive for-
eign companies pospeding for timber which acquredlargetrads of forest aeas vith exclusve lib-
erty to do their own thing as they deamed fit with no thought for a nationd viewpoint. However,
soon édfter the esablishment of the piofessonal training progranme in 196 at the
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Universty of Liberia, agradud direction was initiated toward establishing a forest service, curtailing
the extensve commercial interests of concessonaires, enacting a forestry law, and experimenting
with the co-existence of two pardlel ingtitutions, i.e. a forest service charged with plantation devel-
opment, sivicultural trestment and yield control, and the Wood Development Corporation charged
with the responsihility for exploitation, revenue and sales (including exports). The inspiration for
forestry recongtruction in Liberia is derived largely from the experiences of the other Anglophone
countries.

Over the lagt thirty years of independence in Gambia, Ghana, Nigeria and Sierra Leone, a
ggnificant shift from the long-term pursuit of policy objectives to inconsistent and erratic manage-
ment is witnessed. While each country has launched a series of periodic plans with specific targets,
nevertheless, development objectives have oscillated wildly in defiance of normative guidelines. The
characterigtic pattern is the conspicuoudy enlarged forestry revenue contributions which are
matched by low locd investments. In virtualy al the countries the sustained yield principle has been
jettisoned, thus effectively negating forest policy prescriptions. Also, the stuation has worsened
through political ingtability arisng from continual military interventions and civilian unrest.

Forest legidation is an important ingtitutional element for the development and expansion of
the sector. It provides the structural framework within which national forest policies are set and in
turn reflects their objectives and priorities. Consequently it should incorporate provisions that per-
tain to forestry and biodiversity resources.

Some important aspects of nationa forest policies and laws are summarised in this chapter.

Acknowledgement of Resource Management Objectives
Current forest laws contain mgjor departures from the narrow perspective of timber harvesting and
felling controls toward planning and management of forest lands. For instance in Cameroon, the
purpose of the law is to guide the conservation, exploitation and development of forests, wildlife
and fisheries. Also, forests include lands capable of producing wood and other non-agricultura pro-
duce and of providing an indirect effect on soil, climate or water regime.

In Ghana the reasons for congtituting forest reserves include to maintain or re-establish for-
est vegetation in order to safeguard water supply, to aid the well-being of forests and agricultura
crops grown on the land or the vicinity, and to secure the supply of forest produce to villag-
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ers. Integrated management of resources is of concern to the Forestry Commission which is charged
with reviewing national forest management and forest policy formulation.

Liberian forests are defined as a mgjor economic resource to be devoted to the most pro-
ductive use for the permanent good of the nation. Their conservation and utilisation are to be un-
dertaken in accordance with such restrictions to ensure perpetua benefits.

In Nigeria, the respective sate (regional) forest legidations emphasise the wood supply val-
ues of the forest. However, the national forest policy seesit as a resource rich in vegetative and solil
contents and needs to be conserved diligently. It should be noted thet there is no nationa forest law
as such.

The policy in Sierra Leone distinguishes between nationa forests, national production for-
ests and protected trees. They are intended to be managed to achieve the greatest combination of

benefits in the form of production, protection and non-forest uses.

Forest Land Use

New legidation or amendments provide for a more systemeatic and rational apportioning of forests
among the major land uses. This is in response to the expanding agricultura requirements for food
production vis-aVis the need to retain adequate land area for continuous timber production, envi-
ronmenta protection and communal forest development.

Long-term Management Practices

The future production of the high forests depends mainly on the utilisation of additiond trees and
those of lower diameter classes remaining in the forests after the first exploitation. In support of this
type of extensve forestry, the prescription of minimum diameter limits, the prohibition of erratic
returns to over-logged areas and the determination of some form of annua alowable cut are the
most immediate and lega requirements that may be imposed on the operators.

Sustained Use of Forest Resources

Ghana, Cameroon, Liberia and Sierra Leone have made efforts to improve their legidation in order
to provide the necessary instruments for introducing long-term management practices and to sup-
port more consstently a rational utilisation of the forest resources. However, it should be admitted
that the need to adjust the annual harvesting volumes to long-term forest potentias has not yet

found full acceptance in the various laws and regulations. It is therefore imperative while
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formulating future revisons of legidation to include specific operationa provisons in support of

sustainable use of forest resources.

Wildlife, National Parks and Protection of Biodiversity Resources

The growing awareness of the importance of wildlife management and nature conservation has led
to the adoption of legidative provisons related more specifically to biodiversity values. For instance,
the forest laws of Cameroon, Liberia and Sierra Leone incorporate regulations which provide the
framework for the utilisation and management of natural resources based on a multiple use concept.
The laws in these three countries provide for the establishment of nationa parks, fully protected
nature reserves, protected wildlife areas and buffer zones around such areas, game reserves and
game sanctuaries.

For a very long time, Ghana has had a separate Department of Wildlife with its own inde-
pendent mandate. In recent years, Nigeria has created three agencies charged with the responsibility
for particular aspects of natura resource protection and development. These are the Natural Re-
sources Conservation Council, the Nationa Parks Board and the Federad Protection Agency
(FEPA) with overlapping mandates and are now being rationalised vis-a-visthe indienable functions
of state and federa forest services.

APPROACH TO NATIONAL AND WEST AFRICAN FOREST POLICIES
Current understanding of forestry functions tends to suggest that the overdl objective of nationa
and internationd forest policies should encompass Strategies to protect the environment. Unfortu-
nately, few forests are managed to provide the full range of goods and services including the pro-
tective functions which could be derived from them. Most forests are managed for one dominant
use established by the manager (in this case the respective governments). It seems, therefore, that
the ideal approach to nationa and (regiona) West African forest policies would involve the follow-
ing steps:
» Determination of the variety of goods and services required by the local population at differ-
ent pointsintime,
» Estimating the aggregate requirements of each good and/or service by local population;
» Evauation of biologica potentidities of local forests to provide the goods and services,
» Andysing the investment requirements to foster appropriate production levels of loca for-
estsfor the domestic market;
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» Assessng red and potential subgtitutes for conventiona, occasond and aesthetic uses of
forest resources,

» Charting an interim forest products balance sheet as an indicator of total requirements, sup-
ply and deficit status over a given period;

» Ouitlining the feashility of plural ownership of forest resources and the variety of incentives
to foster free market enterprise in al aspects of the forestry sector;

»  Succinctly indicating the interdependence of the supply regime of each forest product within
national geographical regions and across international boundaries; and

» Enumerating the imperatives for national co-ordination of forestry activities and the pa-
rameters for harmonisation of international forest policies.

Of mgor relevance to future collaboration between countries in the sub-region is the unique
opportunity for marketing institutions to prospect across national boundaries. To that extent, there
is a need to evolve a mechanism for sharing information on production costs and marketing strate-
gies. This would not only improve competition, it would also enhance complementarity of pro-

grammes between the countries.

POLICY DIRECTIONS FOR SUSTAINABLE FOREST DEVELOPMENT

The inability of the forest service to provide adequate quantities of needed goods and services, to
maintain the integrity of the forest estates, to access sufficient quditative resources for pressng
tasks and meet new challenges is being boldly acknowledged by most forest managers. This in itself
is a postive development underlying the potentialities of aternative and/or complementary invest-
ment Strategies. Policy directions in support of sustainable forest development are summarised un-

der five sub-headings asfollows:

Forest Ownership

For too long, forestry in West Africa has been beleaguered by the over-bearing role of single owner-
ship, single manager and single sdler, dl of which deny the enterprise of competition, commodity
development and resource inputs. Undoubtedly, other types of ownership have been at work in
other parts of the world with tremendous advantages to the sector. There is a strong case for plural
ownership of forest lands consistent with the current commercidisation trend. In other words, Strict
technical prescriptions have to be attached to the management of forest reserves that mainly serve
locd rather than the lager societd/nationd needs. They have to be
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handed over to communities that are ready and capable of responsibly pursuing objectives and obli-

gations of an efficient forest owner.

Forest Management

Arising from the circumstances of forest reservation primarily for the single objective of wood sup-
ply, the forest administration conferred upon itself the exclusive rights of forest management even
when the Reserve Settlement Court of Nigeria and the gazette announcement of the Governor-in-
Council decisions recognised the rights of communities in enclaves and neighbourhoods to certain
privileges. There is no provison for the involvement of forest and local communities in the various
stages of management, i.e. when and what regeneration strategy to apply; when and what type of
forest tax to impose; who shares and what proportion from the forestry proceeds; etc. Until about
twenty years ago the only financia concession to Nigerian forest owners for the loss of their lands
to perpetual forestry enterprise was through payment of roydties. In the last two decades, sate
governments have denied the communities their lega entitlements. This is one important reason for
the profound state of hogtilities between the public and forest services.

In an andlysis of the forest fee system in Ghana, Sargent et al. (1994) showed that:

» forest fees had been too low in absolute terms to protect the resource or dow down exploi-
tation;

» the system had resulted in an inadequate market incentive differentiation between species,
thus leading to over-exploitation of highly desirable timber species and under-exploitation of
abundant but less-desirable species,

» the yygem washighly inequtable —the low proportion of sumpagevaue anounted to a
‘gift’ from society to indudry and other uses; and

» the system was inefficient as amedanism for recvering sumpagevaue, thus pomoting
wastage both inthe forests and mills.

The auhors sugge®dthat forestfees ould be used afiscd incentives. The first is to cre-
ate conditions in which sugainable forest management is more dtradive to the manage/userthan
deleterious pradices. The seand isto ensure that suffi cient funds are raised from utili sation of the

forest reurces to cover the full costs of susainable forest management and protedion.
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Creation of New Forests
Many countries have legal provisons for new forest land acquisition. However, because the present
forest adminigtrators are unfamiliar with the exercise of such provisions, hardly any new forest re-
serves have been congtituted since political independence. Y et, the opportunities ill exist to aug-
ment the total forest estate through:
» acquidtion of small to medium forest estatesin certain locations;
» persuasion of the livestock agencies to develop ranches with high-grade pastures as the in-
evitable development phase;
» developing a support package for individuals, communities and ingtitutions who are inclined
to grow short rotation crops in woodlots, estate perimeters, windbreaks, and
* indtituting appropriate training for senior forest managers to enable resolution of land use
conflicts.
By the same token, the procedure for de-reservation should be strengthened such that the
government alone cannot exercise unilateral de-reservation powers without proper environmental
impact assessment and objective public debate of the suitability of the aternative forest land use be-

ing proposed.

Development of New Products
A careful observer of tropica forest policy would no doubt be confounded by (a) the gigantic waste
accumulating at exploitation stes, gantries, sawmills, plank markets and joinery shops, and for
which there is no feasible effort to utilise; and (b) the continuing neglect of the investment opportu-
nities and potential multiplier effects of actualising a fraction of the resources left on the ground.
Needless to say that at this point in time, less than 40% of the biomass content of each tree felled
reaches the sawmill. Again each log a the sawmill yields less than 60% of its contents as sawnwood
while the remaining 40% ends up as off-cuts, bark dabs and sawdust. Although there has been a
generd increase, in the last fifteen years, in the recovery rate of the cellulose content of each tree or
sawnwood at each stage of further processing, the point must be made that the 60% left in the for-
ests and the waste proportions accruing in other places congtitute a grievous loss of opportunity.
Theimplications of this Stuation summearised are that:
» with appropriate technology, more wood, semi-wood products and subgtitutes for

sawnwood can be made available to the market;
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» with a sgnificantly increased variety of wood products in the market, there would be less
pressure on the standing forest resources, and consequently the immature under-sized trees
would be spared untimely exploitation;

» with more wood products being obtained from each tree, the rate of illega felling would de-
cling;

» thelimited and regulated entry into the forests would lead to hedlthier and more productive
forests, and

» theutilisation of wood waste would create a more friendly forest and wood processing envi-
ronment.

Already, the Forestry Research Ingtitute of Nigeria has developed a small-scale technology,
virtualy independent of electric energy for the production of floor tiles, wall tiles, partitioning panels
and roofing sheets. For each product, at least 90% of the raw material comes from wood wastes.
Because of its backward integrative effect on the quantity and quality of the nation’s standing timber,

this processing plant deserves a vigorous commitment from all quarters.

Technical Support

It is clear from the foregoing discussion that forestry can no longer be pursued as an exclusive gov-
ernment enterprise with members of the public as consumers of whatever forest goods and services
are delivered to them. Therefore governments need the co-operation of all would-be wood produc-
ers for the sustainability of sectoral benefits. However, because it is a long-term business and one
which competes for land that has attractive short-term uses, there is a clear case for technical sup-
port for the emergence of a truly efficient sector. Governments have the unique duty to provide
technical support as asocial service to the sector. Specificdly, technical assstance is required for:

» fadilitating accessibility of land to private and corporate wood growers as painlessy as pos-
shle. The drawing up and processing of vital documents for freehold or leasehold can be
accelerated with the support of the forest service. This would be a mgjor first step to enlist-
ing the much needed mass participation in this sector.

» if private and corporate bodies are to be encouraged to transfer their lands to long-term for-
estry godls, then the state should execute variants of financia inducement and protection
suchas.

+ taxreief on private forest aress,
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+ differentid interests on loans from agricultural and commercia banks;
+ differentid duties on forestry regeneration tools and equipment;
+ subsdies on seed and planting stock; and
+  specid insurance schemes againg forest fire and blight.
A further area of substantive technical support is for the development of non-forest products which

are critical to many local economies.
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CHAPTER 8
STRATEGIES AND INCENTIVES FOR SUSTAINABLE FOREST
MANAGEMENT

STRATEGIES

The biological richness and complexity of the tropical forest ecosystem give it immense social,
economic and scientific values of global significance. Therefore, nations are morally obliged to
sustain these values through judicious utilisation of the resources in these forests. Countries
with tropical resources are thus required to adopt strategies (e.g. consumption behaviours,
technologies and economic policies) that will ensure the sustainability of tropical forest re-
sources. To encourage the adoption of these strategies, priority actions for implementation
should be clearly listed. In Anglophone West and Central Africa, the problems of forest con-
servation and management highlighted earlier should be addressed in the priorities for action.

The first priority is to re-establish the organisational capacity that will ensure responsi-
ble management of the forest estates. The administration of forestry within the sub-region is
complex. The current economic situation does not allow for adequate manpower and financial
capabilities to address al aspects of tropical forest ecosystem research and development.
Therefore, these countries need to pool their human, material and financial resources together
to address issues relating to sustainability. Since little or no collaboration exists among forest
sector ingtitutions, duplication of efforts and uneconomic use of resources may result. The sub-
region will have to develop regional integrated and collaborative programmes. Ingtitutions, es-
pecially research organisations, could then be assigned specific studies (within a larger pro-
gramme) that they can deal with better. The cost and benefits of such a programme will thus be
shared among the participating countries,

The second priority is to re-establish the integrity of the forest estates. This entails their
restoration and maintenance. The inability to protect the forest estates is not only due to the
deficiencies of the law, but aso reflects the failure of forestry authorities to apply the law and
the non-involvement of the local communities in the maintenance of these estates. Insufficient
funding of the forestry services is one cause, but the lack of transparency in managerial capac-
ity also adds to the problem. To redress this issue, efforts should be made to resettle the en-

croachers, starting with those found in the most valuable forest reserves, particularly in re-

81



Promoting Forest Sewardship in West and Central Africa

serves that have suffered the least damage. Acceptance of encroachment on whatever pretext,
may lead to the loss of the whole forest reserve.

Ghana'’s efforts to reduce serious encroachment in some forest reserves in the western
region, dubbed “operation halt,” have largely failed due to the encroachers’ violent/armed re-
sponses to their eviction. The government’s reaction in sending militeey was only par-
tially successful because the forestry department failed to provide the logistical support to
carry out eviction. Likewise, Cote d’lvoire’s approach by forming forest communities com-
prising encroachers, forestry department staff and government officials to see to the gradual
eviction of encroachers over a period of time was also not a total success. It is necessary both
to find a solution acceptable to all in order to reduce cost and to ensure efficiency.

The third priority is to bring all forest reserves under sustained yield management and
to prepare working plans for them. This is already being done through support from various
agencies in Ghana (ODA, World Bank, DANIDA) and in Cameroon (IDRC, Tropenbos,
CIRAD-Forét, ODA). Nigeria is seeking the support of the World Bank faméas project.
Attention should be given to a review of royalty rates to reflect the real value of wood. This
would make the sawntimber industry less attractive except to the more efficient operators. Ad-
ditionally, the management of individual forest reserves should recognise the stake of adjoining
communities as co-owners, with the forestry department acting as trustee. In principle the
communal owners should continue to receive royalties substantial enough to ensure their co-
operation in maintaining the integrity of the forest reserves. Any management plan should in-
clude provision for secondary forest produce (bushmeat, wild fruits, natural gums, native
sponge, browse, spices and medicinal plants) as well as timber, poles and fuelwood. It may be
necessary for a new enquiry to be conducted into rights being practised within a reserve, in-
cluding beneficiaries, what they are allowed to take, the needs of the local communities, and
the means by which they may be regulated on a sustained yield basis.

Working plans should be formulated based on a two-stage approach. The first should
be the setting up of broad guidelines on the management objectives of each reserve by the for-
estry department based on their technical experience. Next should be the formulation of de-
tailed activities to achieve the management objectives by the forestry department in conjunc-

tion with the local communities.

82



Promoting Forest Sewardship in West and Central Africa

The fourth priority is to reduce the pressure on forest reserves by introducing systems
for regulating their exploitation, especially by providing appropriate substitutes for those who
derive part of their livelihood from gathering secondary produce within the reserves.

A shift from timber production of a few species to one that allows for a variety of
goods and services will ensure the development of more profitable forestry programmes and
also lead to greater participation of local communities. Management strategies should therefore
concentrate on improving the regeneration and growth of timber and NTFP using management
techniques that will ensure the sustainable utilisation of both resources on the same piece of
land.

Finally, the procedure for monitoring and evaluating progress in the management of
forest reserves and for ensuring that targets are met should be implemented. This will include
forestry extension activities within the support zones to a forest reserve. This may best be ac-
complished by the establishment of a forestry data bank for each country, a move which has
commenced in Ghana and Cameroon. The implementation of such priority actions should be
undertaken as part of an overall strategy embodied in a Tropical Forestry Action Programme
(TFAP) developed for each country. As a pre-requisite for the formulation of a TFAP, sil-
vicultural practices and policies governing multiple land use, land tenure, the forestry sector,

industry and population have to be re-examined and where necessary up-dated.

Silviculture and Forest Management
The need for the conservation of biodiversity strongly favours the continued use of the Selec-
tion System in the floristically rich tropical high forest of Anglophone West and Central Africa.
However, some form of silvicultural treatment must be undertaken alongside commercial log-
ging to enhance the growth and survival of the residual crop and advance regeneration. The
following actions should be considered to ensure the sustainable application of the Selection
System.
* A form of improvement thinning and climber cutting is suggested. As much as possible
manual thinning should be practised instead of using arboricides;
» Logging disturbance should be reduced to the barest minimum in order to maintain a
healthy and productive residual crop after logging. Hawthorne (1993) recommends the
removal of a maximum of 200 exploitable (>70 cm dbh) trees per compartment of

140 ha over the period of the felling cycle;
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» Total disturbance due to felling should not exceed 15% of the logging area to ensure
sustainability;

* The annua alowable cut should take into consideration the logging intensity and dis-
turbance created as a result of logging;

» Theannua allowable cut should not exceed the annual growth rate;

» An appropriate felling cycle and minimum exploitable girth limit of tree species should
be adopted;

» Broaden the base (i.e. increase the number) of species being exploited;

» Management of the natural forests in West Africa should be species and not area ori-
ented; and

» Use of an economic evaluation approach instead of financial analysis (Ledlie 1987) to

determine sustainability of silvicultural system.

Multiple Land Use Policy

A nationa land use policy is required to co-ordinate sub-sector policies concerning activities
such as agriculture, forestry, roads, urban development and mining. The policy should provide
arationa framework to resolve conflicts between these activities. A major objective of TFAP
is to promote land use systems that improve natural vegetation cover and meet local and na-
tional needs for forest products. For some countries (e.g. Nigeria and Ghana) an effective land
use planning ingtitution based on a flexible multi-disciplinary approach able to sustain long-
term policiesis under consideration.

The multiple uses of land generally make decisions and policies affecting land extremely
difficult. However, an integrated land use approach is important to harmonise land uses to ob-
tain the maximum net benefit. Such an approach can only be achieved when a policy frame-
work is drawn up to ensure the implementation of baseline programmes on land capability clas-
sfication at both the national and district levels. Multiple land use will reduce conflicts of in-

terest between aternative land uses and also minimise environmental degradation.
Land Tenure

In many countries, land tenure is an unresolved issue because of the constraints posed by the

customary land tenure system for forestry development. The FAO target is that 25% of the
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total land area of each country should be earmarked for forestry. For many countries in Anglo-
phone West and Central Africa, the proportion ranges from less than 10% (Nigeria) to 40%
(Cameroon). Changes in land use are determined by demand. As noted earlier, the demand
from non-agricultural sectors is usualy stronger than from agriculture and forestry due to the
greater financial returns obtained per unit area of land in the short term.

Similarly, demand for forest land is complicated by competition from agricultural uses
for food production. Rational land use policy must take account of these conflicting demands.
There is less competition for marginal areas such as erosion sites, steep mountain slopes, frag-
ile soils which are of little value for non-agricultural uses, and with low potential for agricul-
ture. Such fragile ecosystems must be devoted exclusively to conservation forestry. Each
country should develop policies for the conservation of these ecosystems as part of an overall

strategy to secure tenure and thus contribute to sustainable agricultural production.

Forestry Sector Policy

In most countries the policy framework needs to be revised to include the involvement of
communal forest owners in management decisions, sharing of forest revenue from natural for-
ests and the modification of government claim to the harvesting of trees on farmlands and pri-
vate forestry development generally. Private tree ownership should be recognised as a basis for
promoting private sector plantations and agroforestry in the form of individual farm forestry,
community woodlots and protection forestry.

Forest resources in the sub-region are grossly under-priced. This unrealistic pricing
system contributes to the over-exploitation of forest resources and the consequent degradation
of land resources. In most countries, the rates of payment do not reflect the status of available
resources. As an example, the market prices of fuelwood and charcoa do not cover their full
economic costs. Supplies originate from a market characterised by open access to forest. An
appropriate policy on forest tariffs that take the social cost or value of the wood into account
may therefore help to regulate the use of fuelwood in the long run.

As afirst step, every country in the sub-region should adopt the following courses of
action:

* Adopt stumpage fees close to the real value of wood,;
* Introduce a pricing policy which favours the protection of highly threatened species;

and

85



Promoting Forest Sewardship in West and Central Africa

» Encourage all forms of processed wood export.

At the sub-regional level, an attempt should be made to co-ordinate a forest revenue
system by conducting an inter-country survey to evaluate current systems. Guidelines for mar-
keting and pricing of wood could then be developed to facilitate the movement of timber
across nationa boundaries. Each country should set up a data bank on establishment and man-
agement costs, providing information which can be pooled from time to time to determine a
realigtic tariff system. If this strategy is adopted, inter-country movements of processed timber
could reduce pressures on the forest ecosystems of the countries with poor forest resources or
are overpopulated. This may also create the right atmosphere for a massive effort to mobilise

private sector resources in tree planting.

Forest Industry Policy

Trade policies on timber in the individual countries have a significant effect on their neighbours
since timber is an important international trade commodity. For instance, the suspension of
round log exports from Nigeria, Ghana and Cameroon resulted in a high round log exports
from Liberia in the 1980s (Parren and de Graaf 1995). Therefore, to be effective timber trade
policies should be harmonised.

The timber processing industry is associated with high logging and mill residue genera-
tion, and consequently high resource degradation. Therefore, a downstream processing policy
that ensures higher conversion rates and the development of quality products need to be im-
plemented. The policy should address the following issues:

* The total number of mills and overall processing capacity should be guided by the na-
tional annual allowable cut;

* Processing should focus on secondary and tertiary products;

» Processing of smaller materias such as branches from mature trees;

» Utilisation of saw dust;

» Utilisation of more species;

» Total ban on round log exports; and

» Exporting lumber by mixed species according to colour, density and end use so as to

remove pressure on individual or single species.
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Population Policy

A correlation exists between population growth rate and land degradation. When the increase
in population exceeds that of agricultural productivity, the rate of land degradation will be ac-
celerated. Rapid population growth, a characteristic of a large part of the sub-region, can
eliminate any gain in productivity despite interventions. The tendency would be the depletion
instead of sustainable maintenance of forest assets. The higher the population, the quicker the
rate of capital stock consumption and therefore the sooner the need to replace the assets. One
possihility for increasing land productivity is through the promotion of fodder production as
well as efficient use of traditional energy sources.

It is essential for the respective governments to promote and execute measures to en-
sure sustainable goods and services that accrue from the environment and the natural re-
sources.Every government should adpt a ‘Naional Policy on Population’ to counter the ef-
fed of rapid population growth arising from high fertility and rapidly dedining mortality.

The policy should aim at improving the standards of living and quality of life in the sub-
regon, promoting hedth and wdfare, ad adieving lower population growth rates through

voluntary birth control methods.

INCENTIVES
The poblems of forest management and the incentives neededto promote sugainable forest

pradices ae outlined below.

Cash Incentives for Natural Forests
The reseved foreds ae obvioudy inadequée in meding the increasng demand for forestre-
sources,therefore, the sze of the forest etatesneedsto be expanded.Cas inducement or de-
velopment programmes/packagesheuld be gven to chiefs and loca communities who agee
to convert their lands to forests.

Agroforedry should be encouraged.The system is se@a as a ste way of converting
several unproductive cocoa and food crop farms nto nmultipurpose forest lands inthe long run.
Farmers who have encroached on forestreseves and have danted mcoa or other crops should

be induced to intercrop their farms with trees.
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Participatory Forest Management
Traditionally al legally constituted forest reserves are managed by the Forestry Department in
trust for the chiefs or landowners. However, such lands are strictly policed to the total exclu-
sion of the rights of landowners and surrounding communities who owned and lived in them
before reservation. In most cases this has fostered an antagonism between the local communi-
ties and the staff of the forestry service. The local communities retaliated by encroaching on
the reserved forest lands. At present, about 4% of the reserved forests in Ghana have been en-
croached upon. The government has failed to evict the farmers despite several attempts in-
volving the police and military.

One possible solution is the adoption of a collaborative or participatory approach to
forest management (ODA/FD 1994) to promote sharing of products, responsibilities, controls

and decision making for the unreserved forest resources (Prah 1993).

Rights to Timber

Benefits from and rights to timber originating both inside and outside reserves are skewed and
are in favour of the timber industry. Farmers and communities have little incentive to protect
the timber resources on their land. Therefore, local communities should be given strong but not
necessarily absolute rights to specified forest products including timber to encourage their
protection of the forest resources (I1ED et al. 1993; Agyeman 1994).

Planning for Local Benefits

The reservation policy has not improved the life of the respective communities (Agyeman
1994) despite the royalties paid to them (Oteng 1994). The management objectives have not
adequately addressed the needs of these communities who play an important role in the sus-
tained management of the forest. Even the use of the forests as a source of NTFP is con-
strained by cumbersome methods of permit acquisition (Falconer 1992). It is thus imperative
that forest management planning should first consider the needs of local communities living
near the forests (FAO 1989a; ODA/FD 1994).

Control of Timber Exploitation

Monitoring of timber exploitation outside reserves has been lacking and no effective sanctions

against illegal felling are available. To offset this problem, the assignment of part of the reve-
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nue and other benefits of both the reserved and unreserved forests to landowners, farmers and
neighbouring local communities will encourage them to monitor timber exploitation and pro-
tect the forest resources effectively. Also, salaries and allowances of the forest service staff
who are responsible for monitoring timber exploitation should be seriously addressed to bring

them commensurate with those of the other sectors of the economy.

Increased Revenue to Government

Another weakness of some of the management systems in West Africa is the low revenue re-
turns due to low royalties. The forestry departments are thus incapable of undertaking any
elaborate forest management or silvicultural practices that could improve the forest stand. For
instance, the Tropical Shelterwood System induced adequate regeneration and growth, but was
not applied extensively as a management system because the low financial returnsis tied to the
royalties and not to the true market value of the timber. Financia, policy, legal and regulatory
incentives to sustain the forest resource base have to be developed (I1ED et al. 1993).

Flexible Land and Tree Tenure

Land and tree tenure systems vary with different societiesin West Africa, but generally families
and individuals have farming rights over any piece of land their ancestors had cultivated. De-
gpite the right to farm and to collect non-timber produce, timber trees on the land are by law
vested in the state in most countries. This implies that farmers and chiefs cannot sell or even
use any timber tree on their farms. Consequently, farmers also do not benefit from the revenue
obtained from the trees felled on their farms. This is a big disincentive for farmers to protect
the trees or forests (Agyeman 1994). It is therefore necessary to review the current land, tree
and forest tenure systems, as well as the forest and timber laws, to give the right of ownership
of trees to farmers who have the customary or statutory legal farming rights over any parcel of

land, and to provide incentives for private investment in forestry.
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CHAPTER 9
AREAS FOR FUTURE RESEARCH

Future research should be focused on work that will contribute to Agenda 21 Chapter 11,
Area A, paragraph 11.3(g) and to paragraph 12(a) of the Forest Principles. The former docu-
ment refers to the build up of critical mass of researchers and strengthening their capabilities to
undertake research on forests and forest products such as the sustainable management of for-
ests, biodiversity and traditional uses of forest resources by rural communities. It also empha-
sises improving market returns and non-market values from the management of forests. In ad-
dition, the Forest Principles paragraph 12(a) emphasises forest inventory and assessment un-
dertaken by national institutions with particular reference to biological, physical, social and

economic variables. In this context, the following broad areas of future research are suggested.

Research for the Improvement of the Selection System
In conducting this research, attention should be devoted to the resolution of factors crucia to
the successful implementation of the Selection System of Management. These factors include:

* Resourceinventory (NTFP as well as wood products); and

* Yidd regulation with emphasis on growth modelling, felling cycle, diameter limits,

growing stock, species composition and management of residual stands.

Biodiversity Conservation Research
» Development of a conservation strategy for West Africa (identification of ecosystems
under threat and mode of conservation/protection);
* Determination of minimum areas, appropriate shapes and patterns of distribution of the
ecosystem patches required to conserve viable populations of interest; and
» Evaluation of species richness, distribution, behaviour phenology, germination and sur-

vival under the various intensities of the Selection System.
Policy and Socio-economic Research

Research would concentrate on the importance of the welfare of the poor/rural communities as

they relate to forest resource sustainability. Major areas of focus should be on:
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Research on how to improve the livelihood strategies for rural communities living in or
close to the forest resources;

Influence of macro-economic policies and other interventions on sustainable manage-
ment, and use of the natural forest resources; and

Valuation of forest resources.

In addition, the following areas would also merit serious consideration:

Appraisal of forest revenue systems;

Evaluation of environmental, ecological, financial and socio-economic costs of imple-
menting silvicultural systems;

Ethno-botanical surveys in which views and cultural values of the local inhabitants are
incorporated;

Influence of socio-economic factors, policies and various forms of incentives on sus-
tainable forest management; and

Overall supply and demand trends in the region.
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