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SUMMARY

This study comprises foreca. ing the demand for sawnwood, construction poles
(mostly Anisophyllea laurina) and Fumtumia africana 'ogs for utilization in the
Western Area of Sierra Leone Trend analysis of production, sales and consumption of
the three products covering the penod 1985 to 1995, form the basis of the demand
forecasts for the peniod 1996 1o 2005 The trend of each of fifleen data sources for the
three products are initially analysed using seven different regression models on a
comparative basis The compound growih model described the trend better than the
other six and was therefore used in projecting the future demand for most data sources
and products The possible effects of demand shifters are taken into account and the
witial forecasts are amended accordingly Both Quattro-Pro (versicn 10) and
Statgraphics (versions 3 0 and 6 0) are used in the wutial trend analysis The derand
forecasts 1o the year 2005 are used to develop short-, medium- and long-term project
proposals aimed at the satisfaction of these demands The i vironmental limitations of
the Westerr: /irea are taken into account in the development of the project proposals
Sociai, phy e J kod logistical constraints are considered in the drafting of the straiepis
forestry developmor plan for ihe Western Area of Sierra Leone
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OPSOMMING

Hierdie studie behels die vooruitskatting van die vraag na gesaagde hout, pale vir
konstruksie (meestal Amisophylles kawrina) en I untumia africana-blokke vir benutting
in die Westelike Gebied van Sierra Leone Tendensontleding van produksie, verkope
#n vi.tauik vae die drie produkte gedurende die pariode 1985 tot 1995, vorm die basis
van die vocruitskattings van die vraag vir die tydpek 1996 tot 2005 Die tendens van
elk ven vyfien databronne vir die dne produkie word ontleed deur gebruik te maak
van sewe verskillende regressiemodelle op 'n vergelykende basis Die ssamgestelde
groeimodel het die neigings beter beskryf as die ander ses en is gevoiglik in geval van
die meeste datsbronne en produkie vir tendensontleding gebruik  Die moontlike
vitwerking van wvraagverskuiwers word in sanmerking geneem en die aanvanklike
vooruitskattings word diesooreenkomstig sangepas  Quattro-Pro (weergawe 3 0)
sowel as Statgraphics (weergawes 30 en 60) word vir die aanvanklike
tendensontleding gebrulk Die vooruitskattings van die vraag tot by die jaar 2005
word gebruik vir die ontwikkeling van koit- medium- en langtermyn projekvoorstelle
wat gemik is op die bevrediging van hierdie viaag Die omgewingsbeperkings van die
Westelike Gebied word in asnmerking geneem tydens die ontwikkeling van dic
projekvoorstelle  Sosiale, fiuese en logisticke beperkings word oorweeg tydens die
opstelling van die strategiese boshou-ontwikkelingsplan vir die Westelike Gebied var
Sierra Leone
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PREFACE

The Government of Sicrra Leone with the su;, o1 of donors and technical assistance
agencies, is now at the project implementation phase of the Tropical Forestry Action
Programme (TFAP) cycle

As strongly re-iterated by the forestry sector review mission in 1988/1989, there is an
acute paucity of data for planning the development of the sector This study is aimed at
the provision of data in the area of forecasung the demand for three major forest
products for use by the newly established Forestry Planning Unit In order to
adequately address all the crucial problem areas of this sector, more studies need tc be
done The availability of funds for future research and training programmes is therefore
of paramount importance for forestry development planning in Sierra Levic

It is in this vein that | express my sincere gratitude to the Food and Agriculture
Organization of the United Nations and the United Nations Development Programme
for their unreserved suppon

I am indebted to Dr H J E Uys, my study leader, for his constructive cnticism, patience
and understanding which translated this dream into reality The valuable contributions
of the Chief ard the Acting Chief Conservators of Forests of Sierra Leone, laid the
foundation for this achievement Finally to Olive and Emmaneth, | appreciate your
patience and understanding duning the difficult times when [ was away in pursuance of
knowledge To all fnends and colleagues, who have contnbuted to the success of my
studies in diverse ways, | em deeply indebted

Note. Throughout this document, & comms {,) is used as a thousand marker and a
full stop () for decimals
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1. INTRODUCTION
1.1 Statement of the problem

The Sierra Leone Government, through the support of vanous funding agencies, and in
collaboration with FAO, responded to the deteniorating forestry situation in the
country by instituting a forestry sector review during 1987/1988 That review entailed
the identification of forestry development problems in the broad areas of forestry in
landuse, forest economy and industries, forestry .nstitut:ons and forestry research The
proposed remediai action plans were translated into forestry development programmes
and projects in tune with the problem areas indicated above (Allan, 1990) The first
project following the review, established a Forestry Planning Unit aimed at the
collection or regeneration of the much-needed baseline data for forestry development
planning The sector review and related projects were under the auspices of the
Tropical Forestry Action Plan (TFAP) The hgh annual deforestation and low
replanting rates coupled with regionalised scarcity of some forest products, further
underscored the need for future forestry sector planning Between 1987 and 1994,
three related plans with strong collaborative links with the TFAP were prepared

(a)  The Natioral Conservation Strategy for Sierra Leone (NCSSL),
(b)  The National Environmental Action Plan (NEAP) and
(¢)  The Agncultural Sector Master Plan (ASMP)

While the TFAP is an ingredient of plans (b) and (c), the NCSSL contributed to the
development of the TFAP which is being implemented in Sierra Leone as the National
Forestry Action Plan (NFAP)

This study (A Strategic Forestry Development Plan for the Western Area of Sierra
Leone), is supported by the Capacity Building Project of the NFAP It entails the
determination of the demand for various forest products for the Western Area In
addition, the study briefly assesses the role of the forests of the Western Area in
catchment and scil protection Although the study mainly focuses on the Western
Area (refer to Figure 1 1) the forest products investigated, are obtained from various

regions of the country
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Planning of the sustainable supply of these products from these regions to the study
area, accords the study some national importance

Demand and supply studies of forest products in general, often provide the essential
ingredients for the planning of future supply of these products In Sierra Leone,
however, there has been little or no detailed demand and supply studies on the
products mentioned below  The external trade on forest products and their substitute
or complimentary products has not been intensively investigated in the past  This trade
influences the national economy, in terms of import substitution and its effect on the
supply of products for local consumption On the contrary, firewood production,
consumption and marketing, have been investigated by Atlanta Industries (1979),
Kamara (1986), Massaquoi (1985), and World Bank/UNDP (1987) Because of the
populanity of and the quantum of biomass used as firewood, this commodity is treated
in a separate but closely related study (Contch, 1995)

1.2 Objectives of the study
The broad objectives of this study are 1o

(a) Determine the demand for sawnwood, construction poles and Funtumia africana
logs in the Western Area of Sierra Leone

(b) Prepare a Strategic Forestry Development Plan for the Western Area based on
the findings from (a) above

The specific objectives of this study ars 1o

(a) Examine the effect of population increases on the future demand for these

(b) Examine the effect of changes in the major economic indicators on the past and
future consumption patterns of these products,

(¢) Determine the effects of external trade in forest products and their substitute and
complimentary products on the future demand for the products being
investigated,
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(d)  Determine the availability of appropriate land for plantation establishment or for
the management of natural stands to satisfy the future demand for the products,

(¢) Identify and assess suitable plantations within the Western Area for the provision
of alternative tree species for the production of construction poles and Funmumia
logs for match splint production and

() Identify areas of the low-lying Western A-=a fcrest reserves for tral plantings of
indigenous pole-producing specics for the construction industry and Funtumia
for match splint production

1.3 The delimitations of the study

This study is limited 10 the Western Arca in general and to Freetown in particular, due

to the generally poor securty situation in the country and restrictions imposed by

Investigations into the rast production, sales and consumpition patterns of the products

was affected by the following major constraints

(a) The general paucity of sales and stock delivery records,

(b) Respondents unwillingness 10 provide information on the nature of their
businesses. probably due to fear of tacation and

(c) The general lack of interest in research, in general, especially in the case of
illiterate respondents

Attempts at quantifying the volume of forest products smuggled into and out of the

country by land, air and sea had very imited success

The instability in the saw..wood and pole markets, and the construction industry in
general made the datacollection exercise tedious While about 15 construction
businesses had either moved or changed r.anagement, a few new ones smerged and a
few old ones went into liquidation between 1991 and 1995
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Certain constructicn companies (about 4%) registered under false addresses while up
1o 20% merely registered in anticipation of fulure rehabilitation contracts following the
end of the civil confiict

Due to tunding and time constraints, the study concentrated on demand and not supply
of the products covered

1.4 Structure of the study

Chapter 2 covers the geographical and demographical features of the country and
highlights the gravity of the deforestation problem It particularly focuses on the
history of deforestation in the study area and describes the capability of the Forestry
Division in the imoli i oy

Chapter 3, reviews relevant literature in order to examine what has been done in the
area of demand and supply studies of forest products It also reviews the role of
forests in the national economy and underscores the relevance of planning especially in
the forestry sector Research methodologies in demand trend forecasting and the
relationships between research methods and objectives of study were highlighted

Chapter 4 considers data sources, collection, analysis and the value and problems
associated with the use of questionnaires

Chapter 5 provides the results according to production, consumption and sales
categonies with respect tot*  wnous data sources

Chapter 6 covers the effects of demand shifters such as, changes in building sizes,
designs and the substitution of materals, the effect of the installation of a new
government, renabilitation needs for forest products and the . cpected economic
iecovery. The results are discussed in light of the recent conflict, economic
performance of the country and the political change

Chapter 7 deals with the framework of the strategic plan, the time frame, logistics
involved, the execution of the plan and analyses the supply strategy for all products It
also considers the value of external trade in forest products on the local supplies and
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the nation’s foreign reserves The chapter ends with some recommendations for
further research

Chapter 8 provides the ust of bibliography used in this research

1.5 The relevance of this study
This study is of significance to future forestry sector planning in Sierra Leone, due to
the following reasons

(a)

(®)

{c)

(@)

The study focnses on sawnwood, construction poles and Funtumia africana logs
which, unlike firewood, have not been investigated in any detail by previous
researchers The baseline data so produced will form the basis for tuture research
work in the area of forestry economcs

Focusing on Freetown in particular and on the Western Area in general, further
underpins the relevance of the study Freetown, the nation’s capital, now has an
estimated population of about 1 2 mullion (26% of the national population), and
is the seat of government, an .mportant commercial centre and harbours both
sca and airports

Industrial poles are currently being harvested from marginal lands which are not
subjected to any form of scientific management The north-central, north-
western and northern regions which currently supply most of these poles are also
prene to annual bushfires which are virtually fuelled by the grass type of
vegetation which is typical of these areas In order to avoid both the overcutting
and depleuon of the young Anisophyllea laurina siands by fire, extension
support to these communities will be cssential  The results of this study will
draw the attention of the Forestry Division and the pole verdors to the need for
the sustainability of pule production A. lauring according to this study, is
currently the most popular construction pole species in the Western Area

An indication of the fairly large difference between the volume of sawnwood on
the market and that of roundwood sold to sawnwood merchants, has aiready
underscored the need for both intensive and extensive monitoring of the forest
estates (refer .o Table 11) The volume of sawnwood that was illegally
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Year | Vol harvested | Vol harvesied Total vol. Total vol. Vol. apparently
by Panguma by F.IC. recorded by recorded by unrecorded
Sawmiills (m ~ 3) (m~3) mills (m ~ 3) FD.{(m~3) (m~3)
1985 35744 12,608 5 13,856.7 16,183.2 2,365.5
1986 8,651.7 10,320 4 39,8527 18,9721 9,119.4
1987 12,6181 7,3908 20.008.9 10,653.4 9,355.5
1988 10,5895 5,056.3 156458 78198 7,826.0
1989 87157 5,056 7 13,7724 6.978.0 6,794 4
1990 5,500.9 19837 74846 7324 6,752.2
99 . 1,734 3 1,734 3 4839 1,250.4
1992 22325 1,387 4 36203 22129 1,407 .4
1993 47607 1,809.7 6.570.4 3,280.7 32897
1994 - 26737 26737 2,033.3 6404
1995 2,673.7 26737 - 2,673.7
lable |.]; Comparison of roundwood volume wold 10 volume

harvesied L, mwo mills.




(e)
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harvested from the Western Area, which is strictly a protection forest reserve
(Forestry Division, 1990), in 1995, further re-iterated the need for effective
surveillance

mmdm-mmqmmmmormmmu
mmamuunﬁyhuwwﬂdmmedm:fmmomm

mmmmmwmmmm.upmnyr«w-
wﬂchﬂhphlhom&ﬂom‘hquiofﬂndﬂmﬂia.
necessitates the search for alternative pole species The situation is likely to
lMpolonwﬁntanﬂmnMMonpohmmFr«mm-

The current security situation especially along the highways resulted in the
teinporary suspension of the oper>ions of the Sierra Leone Match Industnal
Company in November 1995 There is consequently a peed for a suitable
qunmvmlunthWeumAxnlommwmny&om
permanent closure
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2. BACKGROUND TO SIERRA LEONE

3.1 Geegraphicel and demegraphical festures

Sierra Leons liss between latitudes 6° $5'N and 10° 00° N and between longitudes 10°
&'W and 13° 17W, occupying a total area of 72,000 km’ The four main physical
regions of the country are coastal plains, plateau, hills and mountains (refer to Figure
21) A mesa savual rainfall of J000mm to 5000mm experienced on the coast
decresses inland to sbout 2000mm in the drier northern sector (refer tv Figure 2.2).
The rwo distinct seasons (wet and dry) fall from May to October and November to
April respectively Tho mesn annual temperature fluctustes very little from 27°C with
March and April baing the hottext moaths The country’s populstion was estimated at
4 2 million n 1990 with an annual growth rate of 2 3% (Central Statistics Office,
199)). It is administratively divided into the Western Area (formerly the colony) sad
12 districts belonging to three provinces (refer to Figure 1 1)

2.2 General trends of deforestation.

About 60% of the country’s total land area of 72,000 km’ was covered with closed
bagh forests, just over six decades ago, but only 5% of that now remains About 6,000
ha of various types of forests were depleted annually between 1981 and 1983 (Sayer,
Harcourt and Mark-Collins, 1992) The depletion of the closed forests over the period
continues 10 increase the forest regrowth area where most of the shifting cultivation is
practised. The current proportion of this forest type in relation to the others, as
indicated in Table 2.1, reflocts the severity of the deforestation problem.

[Fore.. type Ares ( 000ha)
Cloesd forests 365
Secondary forests 261
Forest regrowth in
Savanne woodlands 16'9
Maagroves and associated forests 216

| Plantations 4
Overall tree cover 6309

*(Located within forest estates, hence its inclusion in the totals results in
a double count )

Table 2.1: Forest types by area in Sierra Leone (Sowrce: Allan, 1990).
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Figure 2.2:  Average annuc! rainfall distribution in Sierra Leone (Source.
ABCO Minster Agriculture, 1993).
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This trend will continue mainly due to the causes and ressons explained in Paragraph
23

2.3 Causes of deforestation
The major causes of deforestation are shifting cultivation; firewood harvests; logging
for timber and mining of dismoads (alkrvial), beuxite, rutile and gold. The population
density of 58 persoss per km’ in 1990, could be higher in the mining districts snd
whes sress About 72% of the emtire population is rural-based. The rates of
deforestation over the yesrs tead o be directly proportional to population densities snd
the types of life-sustaining activities of the local comemunitiss residing within or in closs
proximity 10 thess forests This results in s regionalised deficit of firewood in
particuler (Koroma, 1995) The rebel war which is now affecting sbout 70% of the
population hes crested firewood deficits around refiiges and displaced camps.

1.4 The Western Area

The Wesars Area of Sierra Leone, occupies an ares of 600km’ with an estimeted
populstion of sbout 554,000 and en sswuml growth rate of 2 9% n 1985  The ares inchudes
Frestowm, the country’s capital, and the four rural dimrit councils, namely Koya,
Waserioo, York snd Moustain  The estimated projected population of 637,000 for the ares
for 1995 (Cantral Statistics Ofice, 1993) s expected 10 heve excesded one million due to
the migzation of sbout 300,000 intamally displaced into the city (refer to Table 2 2)

Most of the study ares 1 hilly with mountain ranges betwean 183m and 888m sbove
mean ses lovel (refer to Figure 2.3). Nine important forest reserves occupying a total
ares of 17,68Tha  mostly serve a protection function Important areas benefitting from
effective forest cover include the Gums, Babadori, snd Congo catchments. The role of
these, moatly nstural forests, in the provision of wildlife, medicinal plants, firewood,
poles and wild foods is crucial 0 the development of both the rural and urben
commmunities. Major towns in the Western Ares include: Waterioo, Newton, Songo
(past of the town), Puloko, Tombo, Hastings, Kossoh Town Regent, Goderich,
Giloucester and Leicester (refer 1o Figure 2.4). Main activities include: coasal fishing,
vogetable gardening, firewood seles, subsistence farming and cultivation of cash crops
mainly in low-lying areas.

12
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Origin (district) Number of  |Total number

; family heads |of persons
Kailahun 18,983 133,336
Kenema 8,631 68,038
Kono 8,820 55,364
Bo 7,756 58,615
Bonthe 5,907 36,568
Moyamba 17,560 89,932
Pujehun 6,516 38,017
Koinadugu 2,639 14,508
Kambia 1,198 10,045
Portioko 21,289 138,938
Tonkolli 14189 | 114,448 |
Total : 113,488 | 758,009 |
Table 2.2 lotal number of displaced families in Freetown

berween July and December, 1995 (Source
Department of Internal Affairs and Rural
Development, 1996)
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1.5 History of forest use in the Western Area

The forests of the area belong to the Upper Guinea Forest Block which stretches from
Ghana to Guinea Deforesration is believed to huve reduced this block to only 13% Jf its
former ares (refer to Figure 2 5) Record of deforestation in the Western Area dates as far
back as 1787, when the forests were cut for fuelwood and timber A considerable portion
of the forest was selectively cut during the Second World War 1o obtain strong dense
tmber for marine construction (Wood and Ausden, 1990) A government sawmill
operating &t No 2 River about the same time, harvested roundwood from the forests
However, in the absence of any sawmill currently operating in the region, most of the
wood-cutting is due to the supply of firewood to Freetown and also for fish-smoking in the
coastal villages Due 10 the generally rugged terrun, farming is not a major cause of
deforestation, except in the low-lying areas where scttlements are concentrated (refer to
Figur= 23) 1t is also in these low-lying areas that there are relatively high incidences of
scasonal bush fires which contibute sgnificantly to deforestation especially in the and
northemn districts of the counery

Ir. addition to fish protein, "bushmeat” protein is popular amongst the local communities
festive occasons The most common argets are dutkers, which are usually dazzled and
shot at night  Monkeys are also commonly shos but mostly dunng the day In addition, the
following products & obtained from the forem cither for sile in Ficetown or for local
consumption the edible pods of Parkc higicnossa. he fruits of Parinari excelsa (Pum)
nd the seeds of Dsalnow guinecnus (Bleck wirdier) (W nod and Ausden, 1990) Cormmon
medicinal plants include Cassa siberina and (‘assia siapw 2 used 10 cure malana

2.6 The Forestry Division

The Forestry Division is one of the thiee divisions of the Department of Agncuiture
and Forestry (DAF), the others being the Agriculture and Livestock Divisions. The
sector comprises of the Rubber Development Branch (now privatised), the Wildlife
Branch and the Forestry Conservation Branch, which is the largest of the three Like
the rest of DAF, operational activities of the sector have now been decentralised to the

16



Stellenbosch University https://scholar.sun.ac.za

Nigerla

Upper Guinea Forest
Lover Gulnea Fotest

)

e o 3
Former extent of

lovland avergreen

forest

1000km

Figure 2.5: Thrnununsqfthnauknu¢llan¢1nnwry]ﬁr(&y&v
Guinea Forest Block (Source Wood and Ausden, 19901,




Stellenbosch University https://scholar.sun.ac.za

seven agncultural regions with the Chiei’ Regional Officer (CRO), as administrative
head of the region (Koroma, 1995) Each of the regions is assigned a Regional Forest
Officer (RFO), who implements policy at regional level with the support of his staff,
but under the immediate supervision of the CRO

The sector, though understaffed, has a core of 13 professionals (an additional nine
professionals in allied fields are undergoing specialist forestry traiming abroad), seven
sub-professionals, 150 technical personnel and about 400 other empicyees (Koroma,
1995) A few NGOs in environmental conservation could assist with some
environmental education extension delivery in future The technical forestry staff in
the seven regions are in direct contact with farmers who benefit from extension
packages in the areas of agroforestry, community foresiry in general, wildfire
management, and general environmental management In addition, DAF is now
moving towards the institution of & unified extension system involving all three sib-
sectors. If properly implemented, the Forestry Sector could benefit from the addit'onal
technical staff in the disserunation of forestry extension messages

The sector works in close collaboration with the Department of Lands, Housing and
the Environment (DLHE) in the area of sustamnable landuse in the Western Area
(Paimer, 1995) Also, collsboration with DLHE and the Department of Internal
Affairs and Rural Development (DIARD) in the area of wildfire management has set
the pace for future collaborative efforts in natural resource management. The sector
has been implementing the NFAP with donor suppon since 1987

18
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3. REVIEW OF THE RELATED LITERATURE

3.1 National development planning

3. 1.1 The role of forestry in national development

The forestry sector and its associated industries significantly contribute to national
developnient in the provision of construction matenals, paper, foc. elter, energy,
these vital roles by neglecting the intangible benefits and its inter-sectoral importance,
probably due to quantification problems (Wardle, 1990 and Tahir, 1990 )

According to the World Bank (199!), the forestry sector in the developing countries
alone made a direct economuc contribution of USS 35 billion to thewr GDP towards the
end of the 80’s In Sierra Leone, for instance, the sector contributed about 6% to 7%
to the GDP in the late 30°s (Allan, 1990, Bank of Sierra Leone, 1995) In Sierma
Leone, however, over 90% of the roundwood removed is used as firewood which i1s
the popular energy source for about 85% of the population This contribution is
normally not adequately accounted for in GDP computations (Hunter, 1989) The
utilization of roundwood for poles and firewood in the rural communities is hardly
recorded, as they are collected freely by the users

In addition, the forestry sector often provides employment and other associated
services 1o both urhan and especially rural communities Andrua (1990), for instance
esumates that Uganda requires one million cubic meters of construction poles and
another 14 million cubic meters of fuelwood annually He further estimates that about
2,000 people are engaged in the pitsawing industry and about 3,000 in charcoal
production. In Zimbabwe, about 9% of the forests are managed for pole production
(Mabvurira, 1990).

According to Johnson (1995), the total value of Malaysia's 1992 sawnwood exports
wus USS 1 34 billion (free on board) consisting 67% of the total International Tropical
Timber Organization's (ITTO) producer member exports. He further estimates that
the 26 ITTO's producer members employ well over a million people directly in the
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sawmilling incustry In Sierra Leone, however, 1.5% of the total roundwood removals
comprises of sawlogs, 4% of construction and utility poles and 94 5% of fuelwood
(Allan, 1990). Thus, foresry plays a vital role in the energy sector

The provision of hydro-energy for industrial development is another example of the
x ' x's contributions that we not often quantified in terms of GDP. Out of the 24
hydru-electric power (HEP) sites in Sierra Leone, only one, namely Goma has been
hamnegsed since 19838 while Bumbuna, with a cspacity of 305MW, is under
construction

B ~th the urban and the rural Western Area communities depend on the forests of the
Frestown Peninsula for the provision of food, traditional medicines, sheilter, energy,
drinking water and other services A few streams in the Western Area could be
harnessed for hydro-energ, generation

2 12 Sectorsl planaing in national development

The World Conservation Strategy (WCS), launched in 1980, probably laid the
foundation for the development of national and regional consesvation stralegies in
many countries Subsequent o that, * Canng for the Earth® launched in 1991 and
lately the Agenda 2. of the Earth Summil, are sectors! plans of global imporance to
natural resource managers Various regional and country programmes with the support
of technical and funding agencies, have virtually maintained the spirit of the WCS
(Carew-Reid, Preacott-Allen, Bass and Dalal Clayton, 1994) Despite sl _he variations
in nomenclature, these national and regional plans essentially build « 1. respective
sectoral and sub-sectoral plans which are supporuve of sustainable resource
management

In Sierra Leone, the Tropical Forestry Action Programme (TFAP), the National
Erwironmental Action Plan and Health For All By The Year 2000, are all essentisl
ingredients of the National Development Plan

The sectoral plan‘ themselves usually . .-examuie the sectors tn which they relaie with

the view to identifying problems, ~onsirainis, and soluiions aimed at ameliorating the
situs.ion. The national develop ment plans then collare these sectoral plans, in light of
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the logistics, human resource capability and appropriate institutional support for a
holistic implementation The TFAP is an example of a sectoral plen for
implemzatation at national level, but of giobal importance.

In order tc enable planners tn project into the future, all plans require information on
the demand for wnd supply of goods and essential services In developed countries,
information on ielevant data sources could be sought from adverts, ielephone
directories and other publications The use of questionnaires could be facilitated by
high iteracy levels In the developing world, however, the collection and collation of
dissggregated information from various sources could he expensive and tedious, due to
low literacy levels, generally poor record-keeping praciice and the paucity of
information on data sources (Bass, 1993)

In most planning processes, the careful choice and analysis of the issues and objectives
and their link with the policy framework are inportant (Carew-Reid ef a/ ,1994). Umil
this is dooe it will be difficult 10 evaluale the resulting programmes and projects.

Sectoral plans on natural resource management should fully address all the major
concerns of the local communities concerned, if they are to succeed Clearly (1992),
for instance cited the lack of integrating socio-economic factors into project design and
the .gnorance of socio-economic aspects at Ul stages of the project cycle as major
concerns in forest management in the Amazon region

3 13 Strategic planning in the forestry sector
According 1o Steiner and Miner (1977), the following factors underpin the need for

stretegic planning in general

(a) Rate of technological change;

()  Mounting complexity of the inanagerial job;

(cy  Increasing complexity of the exter..al environment and

(d)  Long time lapse between current decisions and theu future results

Strategic planning is important especially in ths foinstry sector where mistakes in

2
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investment are more difficult and expensive to correct  In order to sustzin the vital
rows of fores': and associated industries therefore, foresters need to plan. The

following peculiarities necessitate strategic planning in forestry:

(a)  Long-term nature of the investment,

(d) Keon competition for land from agriculture and other landuse sectors,

(c)  Limited funding of the sector in comparison to other allied sectors,

(d) Difficulty of predicting the behaviour of the market during the long investment
period and

() Influence of climate and natural disasters on resource supply (Bass, 1993 and
Feraando-Razetto, 1999)

According to Smit and Cronje (1992), strategic or long-term planning which is

essentially aimed at! addressing the uncertainties in the business world, requires

constant adaptation to the environment Jt should be implement.d by top management

while the functional (medium-term) and operaticnal (short-term) plans can be operated

by middle and lower level management respectively The planner in the forestry sector,

in particular, needs 10 be aware of certain factors, which influence the demand for and

supply of forest products and take cognisance of them The elasticity of demand fos

sawnwood, for instance, is still increasing in the developing world although it has

virtually stagnated in the developed world Ths is due to a stable population growth

and the production of large quantities of housing units after the Second World War

Changes in building construction styles may have also contributed to the stagnation in

the demand for sswnwood in the developed world (Ewing and Chalk, 1988)

Forestry sector planners need to .onsider all possible pazameters that influence the
development of the sector as pant of the planning process The Strategic Forestry
Development Plan for South Africa (SFDPSA), for instance, considered the following
main areas.

(s) History of forestry and forest industry development,

(b) Influence of the economy and land availability on the expansion of the forest
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estate and

(c) Influmuce of transport, research, and the import-export trade on future
forecasts

From this information, the annual planting targets were proposed in order to reduce
the deficit between demand and supply forecasts for a 30-year period (Van der Zel,
1989).

At gicbal, regional and natior.a! level, the TFAP was lsunched in 1985 to

(s) Increase awareness of the probliem of deforestation and to commit all levels of
society in addressing i,

(b) Introduce or strengthen inter-sectoral planning strategies for the generation of
effective policy measures 10 ameliorate the situation and

(c)  Mobilise national and international resources for the implementation of plans in
a co-ordinated manner (FAO, 1991)

National Forestry Action Programmes (NFAPs) which are aimed at sustainable forest
management to satisfy both local and rational needs, have been imple:nented in many
countries since 1985 The United Nations Conference on Environmemt and
Development in 1992, further underscored their importance and invited countries to
develop them Major constraints 1o NFAP implementation include, continuous
planning and implementstion and the lack of poliucal support (Clément, 15v3)

In light of these constraints, the objectives of the TFAP were revised to emphasise
national leadership, multi-disciplinary approach, and the involvement of forest-
dependent people in NFAP implementation The five-step approach ranging from the
appointment of national co-ordinators 10 Round Table IV is mmed at effective
implementation through monitoring and evaluation Mostly co-ordinated by FAO,
NFAPs build upon existing national development programmes to ensure their
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integration and effectivencss (Van der Zel, 1996)

3.1 4 Forestry development pla:ning 10 Sierra Leone

The Forestry Department of Sierra Leone was established in 1911, Forestry development
plasning becamns necessuy and evident aftes indlependence in 1961, Abou: this time, the
masagement objective was modified from a purely protection fanction tu uic. 4= timber
production s well Various studies laid the foundation for planning the secto:  ihe first
was by Philipson (1979), on Wildiife Conservation and Management Later Atlanta
Industries (1979) and Kingston {1986) independently, discussed Forestry Leveicrment in
Siarva Leone.

The sector roview reficred to castier in Paragraph (1 1) entsiled the use of iternational
specialist consultants .o study the following areas under the aegis of the TFAP:
(a)  Forest industries and wood processing,

(®)  Forest ressarch snd agroforestry,

(c)  Forestry institutions and their strengthening,

{(d) Watershed management,

(¢)  Forest products marketing,

(f)  Forest industry and mansgement,

(8) Review of the forest economy and

(h)  Conservation of forest resources

Local consultants v ere used in the case uf (h) above

Action programmes sddressing all these issues, were developed in the form of project
proposals for subsequent funding and implementation (Allan, 1990) With the
assistance of funding and technical assistance agencies, Sierra Leone is now at the
project implementation stage of the TFAP implementation cycle The Capacity
Building Project (SIL/92/006) is aiready laying the foundation, mostly in terms of staff
truning and data generation, for the implementation of the mid- and long-term
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projects.

The Sierra Leone C mment is presently finding it difficult to implement actual
national development plans, initead, short-term ad hoc plans are executed under the
IMF's structural sdjustment programme (Sovula, 1995) The following negative
impacts of this strategy may have eccelerated the rate of deforestation.

(2)  Restrictions on employment, wage increases and promotions,
(b) Removal of subsidies from the prices of essential commodities and
(c) A genenally poor economic performance (Hurter, 1039 and Bank of Sierra

Leone, 1995)

Acco .ng to Sesgy (i995), however, the following positive economic indicators could
ameliorate the gloomy smtuation

(a) A drop in budget deficit from 10% to 7% of GDP,
(b)  The rate of money supply slowed down from about 140% to 35%,

(c) The spread betweer, the commercial and paralledl marker exchange rates
aarmowed to less . Ya in 1994 and

(d)  The per awmum inflation decelerated from 115% to 35% during 1992 and then
1o 12 5% in early 1994

It is however, very doubtful whether these positive signs will significantly influence u.c
customer's purchasing power especially for sawnwood

Human resources development, mostly for forestry sector planning, which started in
1992 will continue to 1997, when the last batch of trainees will take up positions in the

Forestry Planning Unit. Thus, the Forestry Division's enhanced capability and capacity
could ensure the implementation of plans as efforts are being made by government to

improve the working enviroament.
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- 1 § Community participation in forestrv development

Community participation in forestry development is well documented (Shepherd, 1992;
IUCN/UNEP/WWF, 1991 and Chowdhry, 1992) Once communitics continue to
realise direct benefits from the resources to be protected, they are often willing to
police such resources at little or no cost to management

The intricate relstionships between life-sustaining activities and forest resources is
often revesled by Participstory Rural Appraisal (PRA) techniques PRA results
influence the mode of community participation in forest management as their concemns
and inputs will be incorporated To be successful, projects should fully involve local
communities as more strongly emphasised by recent publications (Jackson, Nurse and
Singh, 1994 and Johnson, Johnson and Edwards, 1993)

In Camercon, for instance, the communities residing within and around the Kilum
Forest, voluntarily instituted forest protection laws focusing on the theft of trapped
w.dlife, zoning of forests into family areas, restriction of new users, the prohbition of
the cutting of live trees and the prohibition of hunting with dogs (Nurse, McKay,
Young, and Asanga, 1995) The local Senegaleese communities in the Senegal River
valley have developed forest management strategies through the use of supervisory
teams These teams essentially guarantee the protection of matured trees and young
growth against cutting fire and browsing livestock (Diouf, 1995) In Nigenia,
according to Dunn (1995), the local communities instituted the following conditions in
the management of the Gashaka Gumti National park

(a)  Restriction on the allocation of land to newcomers,

(b)  Control of the movement of livestock between the uplands and the flood plains,
1o prevent overgrazing,

(c)  Control of commercial hunting by outsiders, and
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(d)  Early buming of foliage 10 ensure sufficiency of forage

In Sierra Leone, the management of the Tiwai Island Game Sanctuary is effected by a
standing committes comprising ¢ local communities and five other parties. The local
communities provide free labour snd materials for construction projects on the island,
and also operate s handicraft centre (Koroma, 1995) The chairmen of the four rural
districts of the Western Area, collaborste with the Forestry Division in the
management of the Western Area forests This entails the endorsing of licences by
both parties in order to avoid forgery, tree planting by the local communities; the
recruitment of honorary forest guards by the communities and the prompt reporting of
offences to the forest service personnel (Palmer, 1995)

3 1 6 The role of forests in rural development

Rural communities especially in West Africa, rely on forests for food, traditional
medicines, building materials, energy, waler for domestic use and handicrafts. Its
contrit, .i>n to rural development in tertus of food security especially :n the third world
could ve crucial during the rainy season According to FAO (1990), about 2,000
tonnes of snails are esten in the Bongouanou region of Ivory Coast and about 2,000
tonnes of bushmeat are esten annually in Cameroon where it provides 70% to 80% of
the animal protein consumed The provision of cheap animal protein on & near-
sustainsble basis supports rural health significantly in the third world countries
Bushmeat, for instance, provides 70% of the animal protein in Southern Ivory Coast;
80% 10 90% in Liberia and 55% in Sierma Leone (FAO, 1990) The availability of
bushmest in Trypancsomysis-prevalent West Africa is ve - crucial as the raising of non
Trypano-resistant cattle which seem to be adapted to the area, could be a problem.
Tnpanosomysis is a sleeping sickness which is responsible for high death rates in
cattle. The parasite is distributed by the tse-tse fly which is common in the humid
ropics

In Sierra Leone, where the per capiia annual firewood consumption 1s 1 63 m® the rural
~ommunities probably consumed 5 8 million m’ of firewood annually i the earty 90's  The
: winilling industry employed over 2,000 people, constructed ovc. 200 miles of roads and
maintained up to 400 miles of roads mostly in remote areas of the country About 72% of
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the population is rural-based and unlise mostly bush poles, ropes, canes, pabm fronds and
grames in the construction of traditional houses and huts The crudial role of forests in
food security in rural Siesra Leone kies in the fact that the so-called hungry season foods are
available and affordeble mostly during the rainy season  During this time, which is off
season for agricultural crops, sccessibility 1o and affordability of imported food is affected
by impassable road conditions and scrious cash Emitations. In addition, rural children
obtain some of thewr Vitamin C supply from the plums of Spondias mombin, Armsophyllea
kawrina, Cola katering snd Parmnart excelsa A common source of protan dunng the dry
soason is from the roested seeds of Persaciet/ra macraphyila and | . i . dontalis
Mot of the rural communities depend on traditional herbs in place ot n.odem drugs which
are either unavailsble or unaffordable In the Western Area of Siema Leune in particular,
FAD (1990) cites the value of forests as follows.

() Seventy plant species were identified for the treatment of cholera, dertal
infections, dysentry, leprosy, measles, ietanus, boils, worms and cough by the
Gloucester village community,

(b)  The bark of Rhyzophora racemosa produces red dye, the seeds of Garcima
kola produce orange dye, the bark of Leucaena sp is used 10 produce pink dye
used wn the handicraft industnes and

(c)  The 15 fish-smcking enterprises in Sussex village area consume approximately
70 tonnes of fuelwood 8 year An average of 27 3 kg of fuelwood is used per
fish-drying session usmng mostly Ochthocosmus africanus, Arisopyhllea
lawrina, Vieex dorana, coconut bLust.s and palm fronds

3.2 Forecasiing methods and applicatious

3.2 1 Research methodologies in demand trend fo; ecasting

Many researchers have used historical data of past consumption records, over a
peniod of time, to forecast future consumption trends for a specific or a group of
products. Buongiom. and Gilless (1%¥82), LHA Consuliants (1985, 1987 and
1992); Louis Heyl Associates (1982), United Nations (1984), FAO (1986), Meier
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(1986), Siddayao (1986), and Buongiormo, Harou, Omoluabi and Ogundare
(1994), have all used this method in various instances These authors, however
cautioned about the following limitations or deficiencies of the method:

(@

®)

(<)

)

(e)

4y

The reliability of historical data collected for purposes quite different from one’s
own,

The effect of fusture price changes on the future demand to be predicted,

The bmited gusrantee in the extrapolation of future demand trends in
The influence of substitution and complimentary products on the future demand

Technological advances resulting in reduced structural material requirements
for buildings and

The number of years for which one can safely predict into the future

In addition, the demand for any particular commodity could be affected by a number of
determinant factors In any penod of ume, the demand function for a commodity X, is
the relationship betw=en vanous amounts of X purchased and the determinants of
t.0se amounts In relating energy demand to economuc growth in developing Asian
countries, for ustance, Sicdayao (1986) specifically cited the following determinants as

crucial in influencing demand
{2)  Possible price of commodity X;
(b)  Prices and availability of closely related commodities, both substitutes and

(<)

@

complements,
Prices of other commodities that compete for the buyer’s disposable income;

Disposable income of buyers,
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(¢)  Buyers tastes ard preferences,
()  Prices and income expectations and
@  State of technology

Due to thess uncertainties, the accuracy and reliability of lang-term forecasts have
been questioned by many suthors In the absence of any hard and fast rules, in the
choice of forecasting methods, Page (1982) suggested the following guides

(a) Do not trust any particular method regardless of how convincing it may seem,
(®)  Consider the true significance of recent events and use foresight and
(c) Look for reasons and implications of why your forecast could be wrong.

Genenally, the determinant factors in the choice of method include, time and funds

available, preferred accuracy required, the scope (coverage) of the operation; and the

frequency cf review of the forecaw Howcver Fildes and Howell (1979) warn that

model sensitivity to data estor and misspecification are as important as the ability to

recognise specification error in the chosen model

Blin, Stobr and Bagamery (1979) related i:cthod to scale and value of the forecasting

operation and recommended as follows

(a) Low-cost time series for simple forecasts,

(b) Sophisticated time series models for increased accuracy and

(c) Full-fledged econometric models for a corporation, industry or the national
economy

The information avalable to the forecaster needs some critical examination prior to
analysis and in:crpretation  Steece (1982), for instance, considered the ler-..i of the
series; the pattern of dats and type of forecasting relationship as crucial The
uncertainties of the future markets and the unseliability of forecasting methods inspired
a few researchers to consider a combination of methods. McNees and Perma (1982);
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Steoce (1982) and Davidson and Ayers (19.2), had all used a combination of methods
10 achiove a “ best guess ° forecast The relationship between demand for individual
products of an aggregate and macro-economic indicators such as Gross Domestic
Product (GDP) does not always indicate a positive correlation. This is because the
individual disaggregated products may be differently affected by the economic
performance of the country Louis Heyl Associates (1982), for instance, in a demand
prediction exarcise for the forestry sector of South Africa, found that the average
demand for roundwood increased by 2 2% while GDP grew at 3 2% per ownaw
between 1970 and 1980 They found roundwood demand to fluctuate more widely
than GDP growth at 15% and 8% respectively over the period They also predicted
the demand for transmission poles 10 increase at the rate of | 8%, guard raiis by 3.8%;
fencing poles by 2 0%, telephone pol by 1 9% while the overall demand for poles
could increase by 1 8% per arwrum frovn 1980 to 2000

However, the macro economic vanables generzlly describe the overall economic
climate which in turn shapes consumer psychology and business attitudes This is
bocause sales depend not only on the hrm's prices, production nd marketing
strategies, but on real disposable incomes of all consumers The situation may not be
the same for Sierra Leone with a per capita GDP of less than USS 350 in 1991 and
about USS 200 in 1995 In Sierra Leone, persotal disposable incomes are low and
mostly ireguiar coupled with a high rate of inflation (Bank of Sierra Leone, 1995) In
fact the large difference between the selling price of sawnwood and workers’ incomes
had depressed the demand for sawnwood in Sierra Leone by the late 80's (Kamay,
1988) Hunter (1989) had ncted that for a large proportion of the Sierra Leone
population, the marginal propensily to save was probably zerc About 2 8 million
Sierra Leoneans (68% of the population) lived below the poverty line in 1990 and
about 85% of the population is now displaced as a result of the on-going rebel war
Hence, sustenance issucs superceed infrastructural development for the majority of
Sierra Leoneans, especially the displaced

3 22 Vanations of research methodologies

The examples in the following paragraphs reflect the vanability of methodology with
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objective of study

In South Africa, for instance, the Depariment of National Planning (1981), estimated
the future supply of forest products for a period of 30 years by simply multiplying the
mean annual increment by the area of each respective plantation in the country. This
accourted for the supply estimate for the various categories of forest products. They
calculated supply as total yield while demand was the input figures rendered by
roundwood processors in the 1979/1980 suivey Necessary area adjustments were
done to account for deficits or surpluses, as applicable

For the wssessment of firewood demand and supply in a pre-defined area, for example,
micro-surveys which are usually inexpensive, and of short duration, and easily
managed could suffice Such surveys are, however limited in terms of extrapolation to
cover national or regional populations Due to their short duration, they may not
adequately reflect seasonality in resource use (Leitmann, 1989) The availability of
firewood, for instance, could be affected by seasonality, resulting in price vanations
which in tumn affect supply and demand Whatever the situation, Fildes and Howell
(1979), argue that even when a researcher has clear objectives and direction, no "best”
method exists Instead, he must consider the cost effectiveness of the various
methods The nature of the product (aggregate or intermediate), or the type of
demand to forecast (derived or direct) could affect the method

Siddayso (1986), in estimating the derived demand for energy in developing Asian
countnes, used the following relationship
logQ=a+blogP+clogl+diogZ (3.1)
where
Q = quantity demanded,
P = price,

Y = the income in the case of final consumption or output in the case of
intermediate demand, and
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Z = a vector of other vanables
Estimates of (b) and (¢), measure price and income elasticities respectively.

ImE=a+bInGDP+u (3.2)

E = Aggregate energy consump.. _..,
GaP-po.domuﬁcproduam
¥ = stochastic variable
Um.mmmum
986), used the Process and Ec i
: - onometric approaches
(a)  Process approach

(33)

.chlueml

(b) Econometric approach
@ =/(4, 1) (3.4)
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where

(, = fuel demand at time 1.

¥, = souscho!d incoms and

A, = o of the energy foim i uestion
However, whe.e constant elasticity 1s assumed, the equation could be amended thus

los(__),:&-dlog}',oﬂlogA, (35)

where

d = income elasticity,

A = price elasucity and

k = constant

In ~vder 1c establish the effects of income, household size, actual tine devoied 1o
firewond collection and the distance walked, Kamara (1986) fitted an ordinary least
squares regression 10 the data to test the vanants of the model

V=r.N L D) (36)
where
¢ = kilogrammes of fircw-c § collected by the household,
¥ =10tal household income.
N = number of persons in the housenold
4 = actual tune devoted to collecting firewood m hours per nilogramme and
D = average disuince walked 10 collect firewocd in Ktio.nmers

In his study on firewood energy production, marketing and househcld use patterns in
Sierra Leone, he adjusted income 10 include gifts and home production as well, due to
the difficulties in obtaining data on income Due to variations in energy use by various
members of the houschold, he used consumer equivalemt factors which relate the
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consumption capacity of an individual to an arbitranly picked standard consumption
factor He found firewood consumption to increase with household income giving nise
1o a steeply oriented curve with an income clasticity greater than unity  As income
further increased, however, other energy sources entered the household budget and
income elasticity of firewood consumption may be reduced 1o a very small level This
is clearly not the case for sawnwood which is over 10 times more expensive on a
volume 10 volume basis and could be vintually prohibitive for the average Sierra
Leonean  Unlike firewood for which demand is on a daily basis, demand for
sawnwood is penodic and often very infrequent for the average person

FAO (1985), :n proje ting t!i= consumption of forest products on a global scale, used
the 1982 base level and applied growth rates up to the pesiods 1990, 1995 and 2000 in
the following equation

RC, = IXRY, )+ T (37
where
RC, = the growth raie of consimpuion f ¢ penod 1,
RY, = the projected growth rate of GDP for that period,
D = elasticity of 9demand and
I' = ime trend
The parameters D and 7 are estimated by least squares with a linear model of the

logarithms of the variables

In the case of wood-based panels, consumption is correlated with value added by the
construction sector  The growth in GDP (RYy is calculated from the “low scenario” of
the FAO compendium of macro-economic indicators and according to FAO, from the
Chase Econometrics Long Term International Forecast Elasticity of demand (1)) was
estimated separately for four groups of countries and in addition for the USA and for
Japan the largest consumers Countries were grouped by per capita GDP in 1981
expressed in 1980 dollars
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(2) Under USS 2,000, (b) USS 2000 10 USS 4,000, (c) from USS 4,000
to US$9,000 and (d) over USS 9,000

The projected consumption of newsprint, printing and writing paper, other paper and
paperboard, sawnwood and wood-based panels wa: -clculated individually for each
country similar to the growth in consumption

Growth in production in each time period (RF,) is relaied to growth in gross fixed
capital formation for that period (R, F F,) by a stastically estimated output elasticity
The output elasticity capital formation is estimated for four ratios of production to
consumption and for selected supplies in each product category For projection,
countries are classified into four groups based on the ratio of base period production to
consumption

(a) less than 0 8, (b) between 0 8 and 1 0, (c) between | 0 and 1 2 and
(d) greater than | 2

The level of production equals the base period production plus the growth in
production. Growth in gross fixed capital formation (R F F,) is calculated again,
from the Chase Econometrics Long Term International Forecast In a country with
per capita GDP of less than USS 000, growth in consumption of sawnwood can be
formulated as

RC, =0 929(RY,) - 08 (38)
In countries where production exceeds consumption, growth in GDP(RY,), is
substituted for growth in capital formation (R,F.F,) in the projection. Sources of
uncertainty with this method include the following
(s)  Model error (the inherent insbility of the model to predict the past perfectly)
and

(b)  Projections based upon independent forecasts of macro-economic indicators
(the projections mirror and magnify errors in the economic forecas's).
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« fus model i I jecti
: 13 best suited for Projecting world trends where errors are minimal
suitable for regional and country prujections o

:rum'iornolndGiﬂm(l%?).mefecmjngUndmmwpﬁocofwoodfo the
| r
wmmwamammunuwmumm

Demar.: D,=a+bK, +U (39)
Supply S, =cedp, +¥, (3.10)
Equilibrium D =5
' ‘ (311
where
D, =dnmydpulpmddeywl
P, =lhepmeofpulpwood.

(¢)  Estimation of the parameters of the reduced-form equation;
(d) Forecasting of the disturbances U, and Vv,

(e) Autocorrdnionomnereddumlndunequdmimmd
) Theeﬂ'occoﬁnauminoilpriasonpulpproducﬁon.
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The initial results indicated that vanations in mull capacity appear to account for 90%
of the vaniance in quantity of pulpwood demanded but only 60% of the varance in
price. When they used the 'ogarithmic values of price and mill capacity, however, they
found the elasticity of pulpwood demand with respect to capacity 25 2.73 and a 95%
confidence interval of 245 to 3 4! It was also found that the elasticity of pulp price
with respect to capacity is 0 74 with a 95% confidence interval of 0 48 to 1 00

The accuracy of the forecasts they got, depended on the quality of the model
developed and on the accuracy of forecast of the exogenous vanables

Buongiomo, Harou, Omoluabi and Ogundare (1994), in forecasting the demand and
supply of umber in Nigenia up to the year 2010, used international consumption
functions due to the scarcity or vanability of consumption and production data in
Nigeria. The data came from 37 countries, most richer than Nigena and were used to
estimate the following consumption functions

In(C,)=a+bin(Y,)+U, (3.12)
where

the subscript 4, refers to a particular country and year, and C, and Y, are consump.ion
and income per capita, respectively The logarithmic transformation was used to
reduce the differences in the vanances of U, , at low and high levels of consumption
Therefore, the parameter b, is the elasticity of consumption with respect to income per
capita. Using equation (3 12) for forecasting assumes that cross-sectional differences
between countries reveals how consumption adjusts to longterm changes to income
and population. Once the elasticity b, is known, the expected per capita consumption
after n years is.

Co=Co (1+5(4, 1y))" (3.13)
where:

C, = the initial consumption and
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A, |y = s the rate of growth of income per capita

The data was pooled from countnes with a population of at least 10 million people in
1985 and a per capita income of USS 500 Production, import and export statistics
were 1aken from FAO (1936)

They found that elasticities of consumption with respect to income varied from -0.01
(not significantly different from zero) for other industnal roundwood and 1 79 (20 26)
for particleboard Consumption rose with income for all products but firewood, for
which consumption decreased (elasticity of -062 2020) and other industrial
roundwood for which consumption was independent of income  The goodness of fit
statistic clearly showed that other vanables influence consumption In order to addiess
the uncertainties in forecasting population income pe:- capita, high and low projections
based on standard ervors of 0 § for population, and that of the clasticities for each of
the forest products was done Based on the assumed changes of income and
population, fuelwood requirements were expected to incre-se from 106 million m’ in
1990 to 111 million m’ in 2010 while requirements for poles, cilings and g 'sts would
increase linearly between 1990 and 2010

For the tiniber forecast, current and potential timber production 0.1 8 sustained y . id
basis, were predicted Then te .ivestmeni in timber was considered und=: the pressnt
management system The analysis was done by staie and the data were then
aggregated to obtain national forecasts The authors cited the following s vrces of

error
(a) Poor knowledge of current consumption,

(b) Inaccuracies of the elasticities used,

(c) Uncertainties regarding future population and income and

(d) The forecast of requirements by state were more uncertain due to the inaccuracy
of data on current population, income and consumption by state
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The type of forecasting method influences the result of the forecast Louis Heyl and
Associates (1982) found slight differences in the average forecast growth for paper and
board consumption in South Africa from three different methods as indicated in Table
3L

Method Average forecast
growth (% per annum)
End-use market analysis 46
Per capita consumption 51
| Historic trend analysis 48

1-Meld I Variation of forecasts with forecasting methods (Source: Louis Heyl
and Associates, 1982)

They, however, selected the near-average growth of 4 8% to be more realistic for the
m ¢ long term on the basis of earlier forecasts

Most of the previous rescarch methods described used the linear reg: zsion method of
least squares based on the general relationship

Yza+bX +at X, ab X, (3 14)

The "a" and “b" values are computed from a sample of observat:ons acording to the
critena of munimusing the sum of the squared residuals Marsha!! Szikszai, Le May
and Kozeth (1995), in testing the distributional assump*' = . | (he least squares lincar
regression method emphasised that for the above ¢+ ~a 1o be relisble, the
obser vations must be represeniative of the target popu's | imponant variables
must be included in the model and the assumpions oi e least squares linear
regression method must be met.  Although the first two requiremants can bs met by
adequate sampling and proper inodelling, the last requirement can be tricky They
stated that the impact of violating one or more assumptions is conditionz! and not
casily obvious. The following assumptions must be met:
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(a) Lineanty (the model assumes that each observation of the dependent vanable
may be written as a linear function of the independent variable plus an error

term),

(b) Assumptions about the indcpendent vanable (there should be no exact linear
relationship among any of the independent vanables),

(c) Assumptions about the errors (distnbutional assumptions) (the error terms in the
regression model are assumed to be normally distnbuted, not correlatad with one
another and to have identical variances) and

{d) The implicit assumption is that all observations are equally reliable and should
play an equa’ role in determining the least squares results

While assumptions (a), (b) and (d) can be observed from the data or tested, the
distributional assumptions can be sources of error which are often neglected, despite
the availability of test procedures for its detection

According 10 Marshall er a/ (1995), violating the normality assumr - ~ns will not be
100 detrimental as long as the sample size is not small However, the least square
estimates of the coefficiznts can be influenced by extreme deviations occuring with low
probablity If the regression errors have unequal variances, (heteroskedastic) "a” and
"b", remain unbias.d and consistent but they will not be efficient The estimated
variances of the coefficients are biased s0 tua: uignificant tests and confidence intervals
are invalid The Jdirection of the bias depends on the correlation between the residual
varience and independent variables If the vanance is positive, the variance of the
regresuoa «defficients will be underestimated If the errors are autocorrelated, (i.e
mt independrent of one another) as with most time series data, the regression
coefficients again remain unbiased and consistent but inefficient Normal probablity
plots of the residuals may be used to check for violation of the normality assumption.

3 23 Effects of demand shifiers on forecasts

The forecasts of the demand for all commodities are often affected by demand shifters
to varying degrees. Forecasts of forest products in particular, according to Ewing and
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Chalk (1988), Kwak (1994), and Amold (1993), could be affected by changes in

(3) Technology in the wood using industry,

(b) Culture, tastes and traditions,

(c) Demographic factors,

(d) Price of wood and that of competitive or complimentary matenials

(¢) Economic growth of countnes,

(f) Worker's disposable incomes,

(8) Demand for secondary or denived products,

(h)  Price of forest products and

(i) Rural-urban migration

Ewing and Chalk (1988), cite stable population growth aud changes in building

technology as possible reasons for the stagnation in the demand for sawnwood in the
devaloped world (refer to Paragraph 3 1 3)

In So'th Africa, Louis Heyl and Associates (1982), relate changes in economic
growth, urbanization and the proposed expansion of three large pulp mills as factors
likely to affect the future demand for roundwood They predicted a 5% to 6% annual
growth in roundwood demand to the year 2000 assuming an average annual economic
growth rate of 6% to 7% for the South African economy

Despite the desired atuributes of strength, natural durability, stability and decorative
appearance, plastics have affected the use of sawnwood in window frames. In boat
building, both sawnwood and plywood have been replaced extensively by fibreglass
In Korea, a recent renewal of interest in the production of timber-frame housing is
expected to increase the market size for board industnies This will create additional
uses for walling, panelling, sub-flooring, sheathing and other processed products
(Kwak, 1994).

Siddayao (1986) cited the effects of demand shifters for commodities in general (refer
to Paragraph 3 2 2)
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4. RESEARCH METHODOLOGY

4.1 Data types and sources

The following data mostly covering the period 1985 to 1995 were obtained from the
sources indicated below

(a)

(®)

()

(d)

(e)

(n

(h)

@

Employment profiles for daily-rated employees (Department of Labour, 1995),
Behavior of key macro-economic vanables (Bank of Sierra Leone, 1995),

National population estimates and projections to the year 2010 (Central
Statistics Office, 1995),

Rainfall and dam level data for the Guma Dam and catchment (Guma Valley
Water Company, 1994),

Number of buildings registered annually by the Freetown City Council,
Number of registered deaths per year (Central Statistics Office, 1995),

The proposed housing project of the Depariment of Lands, Housing and the
Eavironment for the period 1997 10 2007 (Department of Lands, Housing and
the Environment, 1995),

List of carpenters registered at the Frectown employment exchange between
1992 and 1995 (Department of Labour, 1995),

Total number of houses by walling and roofing materials in 1985 (Central
Statistics Office, 1985) and

Total number of households in the Western Area in 1985 (Central Statistics
Office, 1993)

4.1.1 Data on major timber products

A survey of all known entreprencurs and organizations presently involved in the
consumption and sale of sawnwood and construction poles, in the Western Area, was
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carried out  Secondary data sources indicated above, were also contacted in order to
cross-check the survey findings prior to the cnumeration exercise. Due to the
prevailing security problems, information on the production of construction poles was
only sought from the merchants, while the two operating sawmills were contacted by
maii for their production outputs.

Sswawood production records by the defunct mills, namely Kenema Sawmills, Sierra
Wood Industry ad the operstional Kasewe Sawmills were obtained from the
literature. Sierra Leons Timber Company (SILETI) which closed in 1983 was
exciuded from this study as its operational period lies outside the survey period.

The Sierra Leone Match Industrial Company (SLMICO) was contacted directly to
ascertain its intake of Fursumig elastica logs, as well as details on match production,
changes in staff strength, constraints in match production and prospects for the future.

Data source (h) sbove, had to be abandoned due to the difficulties in locating
addressees most of whom had moved Instead, a ground survey of existing carpentry
workshops was conducted Ten 100ha to 150ha plots located systematically over
Freetown were laid on & map and carpentry sheds in those areas identified oy asking
the residents of areas visited The located groups then identified the others on the same
or neighbouring streets. The total number of carpenters was then estimated on the
basis of this sample estimate on a proportional areal allocation assuming a fairly
random distribution in the entire city

Information from (e) sbove was used to estimate the iotal number of poles and
sawnwood used in the construction of the registered buildings. According to Tengbeh
(1995), and a few private architects interviewed, 20% of the building -onstruction
business is controlled by construction companies while the "jobbing” contractors and
do-it-yourself efforts account for 80% of the buildings. Twenty percent of the
buildings erected annually are exempted from valuation and are therefore not included
in the list obtained from the council. These are mainly: places of worship, educationsl
institutions, meeting places, burizl grounds and crematoria, government offices and
those exempted by the resolution of council subject to presidential spproval. For this
reason, the consumption figure for poles and sawnwood obtained from the
construction companies ( ie 20% of the registered buildings per year) was added back
to the quantitics obtained from quantity calculations on the basis of the number of
houses registered per year.
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The buildings erected by the "jobbing™ contractors /about 80% of the total) had to be
estimated because, unlike the companies which keep records, this category had scanty
or no reliable records The quantity estimates were based on the standard three-
bedroom, low-cost housing estimates This could slightly underestimate the quastities
for the pre-1990 buildings but may be about right for the current building styles witi,
relatively low demand on matenals due to the need to cut costs The quantities of
materials used for walls and roofs of buildings were estimated on th» basis of the 1985
survey (refer to Tables 4 | and 4 2)

Data on external trade in forest products was obtained from the Central Statistics
Office (CSO) which had developed a database on same, using entries from the
Customs and Excise Department, which is yet to computenise its records

412 Data on minor timber products

Using information referred to in Paragraph 4 1(a-i) and also from mini-surveys, the

(a) Pole utilization in refugee or displaced camp
construction

The number of dwellings, latrines and kitchens in both refugee and displaced camps
were enumerated and the quantities of poles used in their construction, on 3 per unit
basis, obtained from the contractors The total quantity of poles involved was then
computed according to the quantity ecstimates per structure The Graflon, Clay
Factory, and Ross Road cisplaced camps and the Waterloo Refugee camp were the
only camps located in the Western Area at the tune of the field survey The total
quantity of poles was 15,500, 16,000 and 52,570 in 1992, 1993 and 1995 respectively.
There was no camp construction in 1994

(b) Poles in market stalls
Nine out of sbout 40 markets in the Western Area were sampled to ascertain the

frilowing.

(i) The number of market stalls per market,
(i)  Average pole consumption per stall,
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[ _ Typeot material
Area Al Cement | Asbestos Zink Plank Mugd | Others
structures - .
Freetown 26,998 16,995 176 7,259 1,995 556 17
East | 265 1,673 17 716 197 55 2
East il 3,250 2,069 21 856 241 67 4
East il 6,537 4115 43 1,759 483 134 3
Central | 2,270 1,424 15 613 168 49 1
Central 1,392 BEG L 374 102 26 0
West | 2,979 1.813 18 79 307 60 2
West il 4,104 2,583 28 1,103 303 84 3
-1 e (N ¢ 98| a3 _ - 1,059 | 1,089 81 2
% of total '00 29 07 269 7.4 2.1 0.1
Rural Districts 8,720 2,651 35 19 484 5478 15
Koya 1814 476 10 < 107 | 1,214 3
Mountain 670 209 7 3 38 419 2
Waterioo 3,756 i,157 15 B 209 2,363 4
York m | 2,472 843 3 4 130 | 1,480 6
%oflotal | g 098] 04| 02 56| 628 02
Note: 2 *s and 28 7% sampling intensities were used ‘ur Freetown and the
Rurai Districts respectively

Table 4.1 Estimated dwelling structures by walling material

fur Freetown and the Rural Districts (Source:
Central Stanistics Office, 1985)
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Type of roofing material
Area All Concrete | Asbestos Zink Thatch | Others
structures or tile

Freetown 26,998 2,315 348 24,108 72 158
East | 2,660 232 33 2,372 6 17
East Il 3258 287 41 2,386 9 35
East 6,537 571 84 5,845 16 21
Central | 2,270 194 29 2,032 7 8
Central Il 1,392 122 23 1,240 4 3
West | 2,979 252 35 2,668 8 16
West Il 4,104 348 55 3,657 13 31
West il 3798 | 309 48 3,408 a 24
% of total 100 86 13 893 0.3 0.6
Rural Districts 8,720 102 43 7.870 644 61
Koya 1814 18 12 1,631 139 14
Mountain 678 8 9 612 46 3
Waterioo 37 556 32 17 3,396 284 27
York 2472 442 5 2,231 175 17
% of total 100 | 1.2 05 90.3 7.4

Note: 21.5% and 28.7% sampling intensities were used for Freetown and
the Rural Districts respectively.

Table 4.2°  Estimated dwelling structures by roofing material
for Freetown and the Rural Districts (Source:
Central Statistics Office, 1985).
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(i)  Average duration of stalls (to ascenain their replacement rates) and
iv)  The dominant tree species used in stall construction

Table 4 3 indicates the markets surveyed in the Western Area
(c)  Quantity of poles in the structures of buildings, latrines and kitchens

Based on the Central Statistics Office (1985) estimate of 85% and 72% of the
dwellings in Freetown using outdoor kitchens and latrines respectively, the quantity of
poles used in their construction per year, was calculated on the basis of the number of
buildings registered per year (refer to Table 4 4) A standard material requirement for
35 poles per room of an average mud-and-wattle house, according to the average for
west Africa (FAO, 1990) was used in the computation

(d)  Poles used in burials and vigils

The average number of poles used in Muslim burials was estimated at 6, based on
information obtained from grave diggers with the assumption that 50% of the
registered deaths per year were Muslim deaths Muslims generally use poles while
Christians use caskets, 1o protect the bodies from the soil, in burials The study also
estimated about 18 poles per vigil for shed construction for 50% of all bunal
ceremonies This estimate was based on actual counts of the quantities of poles per
shed in 40 cases = Total annual pole consumption for this data source was then
computed (refer to Table 4 5)

(e¢)  Quanuty of poles used as pestles

A mini-survey aimed at determining ownership of mortars and pestles per household
wes conducted covering 10 houscholds each in 8 wards of Freetown The average
demand for pestles was projected on the basis of future population and hou_ehold
projections. The 1985 estimate of 9 2 and 6.7 persons per household for Freetown and
the rural Western Asea respectively was used (refer to Table 4 6). The per household
pestle requirement, for the rural Wesiern Area, was based on 3 66 obtained for the
Gola Forest area by Davies and Richards (1991). However, the average of 3.0
obtained from the mini-survey was used for Freetown (refer to Table 4.7). Using a
replacement rate of 5 years, being an average computed from the mini-survey, the
population figures and pestle requircments for 1980 formed the basis for replacements
starting from 1985 (refer to Table 4 8).
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Mean no of poles per market = 6815

Market No. of Mean no. | Total no. |
stalls of poles | of poles
using poles | per stall used

Bombay Street 160 18 2,880
Guard Street 196 20 3,920
Dan Street 430 21 9,030
Congo Town 208 26 5,408
Victoria Park 630 31 19,530
Waeilington 269 16 4,304
Calaba Town 231 24 5,544
Govt. Whart 311 27 8,397
KingJmmy | 129 18 2,322

Therefuie. 40 markets used 272,600 poles within the

last five years |.e. 54520 poles per year.

Table 4.3

Pole consumption by selected markets
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Table 4 <. Pole consumpuion in the construction of butldings,
kitchens and latrines
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Pole consumption nccorﬂ!omm of deaths per year (units)
Types of deaths 1985 [ 1986 | 1987 1989 [ 1990 1991 ] 1992] 1993 1994 ] 1995
Total no. of deaths 6248 6 609 653% | 6,127 5497 | 5548 | 6,151 6800 | 6420 | 6,242 | 6424
|Number of Muskms 3124 3,304 3265 | 3063 | 2748 | 2774 | 3075 | 3400 | 3210 | 3121 3212
Numbes of Christians 3124 3305 | 3265 | 3063 | 2749 | 2774 | 3076 | 3400 | 3210 | 3121 3212
Pole consumplion in:
Funerals (18 poles eact,
for 50% of all burisls) 56232 | 59481 | 58,770 | 55,143 | 49473 | 49,932 | 55359 | 61,200 | 57,780 | 56,178 | 57,816
Mushim burials (6 poles each) 18744 | 19824 | 19590 | 18378 | 16488 | 16464 | 18450 | 20400 | 19,260 | 18,726 | 19,272
Total pole consumgption (units) 74976 | 79305 | 78360 | 73521 | 65961 | 66576 | 73,809 | 81,600 | 77.040 | 74,904 | 74,088
Table 4.5: Western Area: Annual pole consurption m funeral

ceremonies.
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1985 Census
Area Population |Househoids
Freetown 469,776 70,373
East | 43,480 6,961
East Il 57,060 8,524
East i 108,392 17,105
Central | 34,679 5,940
Central 19,226 3,641
Wast | 62,555 7,534
West i 83,175 11,522
West lll 51,169 9,146
Average no. of persons
househoild 6.7
Rurai Westemn Area 84,467 9,170
Koya 12,133 1,700
Mountain 3.070 636
Waterloo 48,328 3,515
York i 20,936 | 3,319
Average nc  persons
househcld 9.2

Table 4.6:  Total population and households in the Western Area
in 1985 (Source: Central Statistics Office, 1995).
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Ward |Meanno. |Meanage |Meanno. [Total no.
Of pestles  |of pesties |of mortars  |of mortars
East | a2 397 22 15,314
East Il 344 445 2.1 17,048
Easi I 29 516 1.9 32,500
Central | 3.25 474 1.6 9,504
Central Il 282 4.86 15 5,462
Waest | 3.02 4.89 19 6,918
West |I 272 4.7 1.8 20,740
Waest i 2.61 472 14 12,804

Total number of monars = 120,290
Mean number of pesties =299
Mean age of pesties = 4.69 years
Total volume of wood used in mortar production = 83,121m~ 3

Table 4.7 Mean pe stle and mortar ownership per household and
age in Freetown
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Western Area berween 1980 and 1995
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4.2 Data collection procedure

After a test-run, the final version of the questionnaires were distributed 1o the

following categones of data sources

(s)  Sawnwood merchants,

(L)  Construction pole merchants,

(c)  Construction companies,

(d)  Carpentry companies and relevant government departments or institutions,
(e)  Carpentry workshops,

(f  Operational sawmills mii

(8)  Some registered architects and building designers

421 Structure of the questonnaires

The complete set of questionnaires were classified into production, consumption, sales
and external trade categories with the followiny, areas of investigation

(a) Production of sawnwood by sawmills

(i) Vanations in staff and labour strungths (also for (b)),
()  Date of establishnu:nt of the ente:prise (also for (b) and (c)),
(i)  Types, quantities and capacities ol machinery,
fiv)  Quantity and type of tools and vehicles,
(v)  Average log recovery raie over the years,
(vi)  Quantity of product sold in the Western Area and

(vi)  Constraints in production.
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(b) Consumption of sawnwood by carpentry ~ompanies and workshops
() Quantity of forest products consumed per year,
() Pfopotﬁouol'wﬁtewoodtordwoodundinhdumy;
(W)  Major suppliers of sawnwood or poles,
(iv)  Construints in the use of forest products and

() Address of the next carpentr, shon

(c) Mal.bypohlndnwnwoodmhum
(1) Quantity by dimension of current stock (during visit),

() Proportion of domi les |
ic s nant tree species in current and previous

(W)  Source (Chiefdom and District) of past and current stocks
(iv)  Quantity by dimension sold or delivered to store annually and
(v)  Address of next sawnwood or pole merchant

(d) Enamlmdeinfomprodumwmbnilmes
() Quantity of wood products (all categories) imported annually,

(iii) Quantity of wood substitute products imported annually.
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422 The significance uf the questions

In categories (a) 10 (c), the datc: «f establiskment indicated the experience of the
entrepreneur and therefore the quality and jiarity of date expected of him or her

For the production and consumption emterprises, i, goi'e o o nomic performance
and sny variations in production was partly reflected in vanauons in staff and labour
strength The quantity of products sold or consumed annually, gave some indication of
the economic performance of the enterprise The yield of the sawmills was a useful
guide in the conversion of the total sawnwood volume to roundwood volume, as a
timber supply sssessment stralegy

The indication of major suppliers of products identified additional merchants who were
not located during the survey Some sales data was even obtained from some of these
customers who were willing 10 revesl more details (refer to Tables 4 9 and 4 10)

For the furniture companies and carpenters who were equally engaged in both furnuture
manufacture and building construction, #t was necessary to indicate the proporunn of
sswnwood by colour used for the two main categones of consumption The constrants
mvolved in the use of both products was relevant in planning the co-ordination of thei:
sales in the future

The frequency of stock delivery was intended 10 give an 1dea of the business tumover
which was consistently withheld for reasons indicated wn Psragraph ! 3(b) Ths also
reflected the effect of the rebel ambushes along the highways on the free flow of

goods

It was necessary 10 determine both the dominant and substitute pole species because
the high frequency of rebel ambushes created the need to search for altemnative species.
In an effort 10 ascertain the sustainability of sawnwood and pole production from
communual lands, the sources of the products were investigated At the end of the
enumeration exercise, the Forestry Division records were checked aginst the popular
pole and timber producing areas

The indication of the next shop or store was included amongst the questions to locate
shops and stores which were not identified initially

Constraints in the delivery of all products influence their landed price in Freetown.
Hence the value of the question.
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and Decor-Furmiure (1986 to 1994).
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Quantity of poles sold per year (units)
Name of merchant 1085 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994
Sam Babari 936 B4 | 144 96
Abu Sesay 156 | 168 | 180
Lamin Turay 120 | 108 96| 156 | 120
Amacdu Kamara 252 | 156 | 228 | 108 | 180 84 120 240
Mohamed Turay 96 | 132 B4 72 | 240 96| 192 | 240| 108
Phelix Onyen 108 60 96 72
Fayala Bairi 240
Amadu Sesay 222
Alle Sesay 816
Mohamed Mansaray 150
Monamed Bangura 192
Total quantity sold 1512 | 540 | 552 | 360 | 468 324 | 168 | 468 | 2.028] 528

Table 4.10:  Quantity of poles sold 1o Sierra Construction
Systems by other merchants (] 985 1o 1994)
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External trude in forest products was included because of its influence on the amount
of foregn currency st the country s disposal It also effects the quantities of the
commodity that should be supplied for local consumption afler accounting for exports

and imports

423 The deternunant factors in sampling the data sources

Mou of the construction and carpentry companies were listed in the Sierta Leone
Gazstie and in the "Pstal Pages” In addition, displayed signboards, signplates, and
showrooms wete heipful in the identification of these companies, carpentry workshops
and sswnwood merchants The survey team specifically collected information un the
date of establishment of these enterprises for planmuing the sampling exercise Once the
dats source had been lsted by the team, the following deternunant factors influenced

the sampling procedure for the respective data sources

(a) Construction compames

The classsfication by Sierrs Leone Government (1992) nto three financial classes, on
basis of each company's declared assets ard capability, were mstrumental in the choice
of sampies In addition, the durat:on of the company's unbroken operation was used to
measure s expenence in the building industry Samples were distnbuted to cover all
the years covered by the survey Since only a few comparues were in operation
between 1985 and 1987, a 96% sampling intensity was used for those years while 85%
sampling intensity was used for the penod 1988 10 1995 (refer 1o Tables 4 |11 and
412) As 20% of them were established 1n 1995, there was no need to sample more of
them since most were not fully operational then

(b) Carpentry companies

All 20 carpentry compamnes operating in 1995 were sampled However, data was not
available for all the years before 1995 because the companies were established at
different times over the survey period (refer to Table 4 13) This situation is common
1o most other data sources
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Sawnwood consumplhion par yesr (m = 3)
Anelyss of semping 1985 1966 | 19a7 | 1988 1989 1990 1991 1992 1953 1994 1996 |
Number of compendss
opersiing in yea! 20 74 2 25 2 3 3% 40 44 46 4R
Number of companses
sampied 19 Pl 24 2 o] 29 n 36 38 40 40
Number of responses 1 " 15 14 15 20 20 23 % 26 27
Number of no responses 8 10 8 7 10 9 " 13 12 14 13
% respore 579 523 @25 666 60 689 645 638 684 65 87.5
ampiing reenelty (%) 95 954 % 84| 962 853 86 1 90 8.3 869 869
Humber of companiss nat found 1 1 1 4 4 5 5 6 6 6 6
Number of companies sxckded
from semge 8 10 8 4 10 9 1" 13 12 14 13
Hesponse 1otal (m ™ 3) 6769 5030 5489 | 67| A94 12090 1,330 6 14458 13918 13837 1,708 9
Totslconsumption (m~3) | 1231 | 1o06) e1s| 1110] rvees|  pos6|  2398| 2514|2358 2448|201
lable 4. 11 Analysis of sawiwood consumption by construction companies
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Table 4 12:

Analysis of pole consumption by construction ompxames

Pole CONSUMPLIon per year [unas)

1985 96| 087 1988] 1989 100 1991 1992 1993 1994 1585
2 2 2 2 29 M 3 40 4 6 46
19 H 24 2 25 29 N 3% K’ 40 0
n n 15 4 15 20 20 23 2% 26 27
8 10 8 7 10 9 " 13 12 4 13
0 0 1 ! 1 1 1 2 2 2 2
579 523 623 w8 60 689 645 638 684 654 675
9 94 o e 86 85 86 1 %0 863 87 &7
1 1 ' 4 4 5 5 6 6 6 6
a 10 [ 7 0 Y " 13 12 14 13
8374 7.963 9 982 7821 1059 16270 18440 190101 19179 19274 21,866

18225) 159 | 1603 17460 | 203 | 27808 L 31%2| 2006] 32457| 34100 a7
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Sawnwood consumption per year (m = 3)

Analysis of sampling 1985 1086 1967 1988 1989 1990 1991 1992 1983 1994 1895
No of companies

operating 12 14 14 4 15 18 18 19 19 20 20
No. of companies

enumer ated 12 14 14 14 15 18 18 19 19 20 20
Sampiing mtensay (%) 100 100 100 100 100 100 100 100 100 100 100
Total consumption (m ~ 3) 1,872 2525 2610 2713 2862 3,001 3,006 3,028 3,185 3,821 3,853

Table 4 13:  Amalysis of saww sod consumption by carpentry compantes
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() Carpentry workshops

Carpentry workshops unlike the carpentry companies, are not compelled by law 1o register
with the appropriste authorities The workshops normally consist of a few professionals and
apprentices operating under sheds with basic manual toois These often operate on s amall
scale due to funding spece and manpower limitations. Unlike the carpentry companies, their

For this category, the experience of the team and the age of the v urkshop influenced
sampling as all the ysars covered by the survey had to be equally represented In the end,
mors carpeniry groups were interviewed from 1990 to 1995 because there were fewer
workshops or groups established before or around 1985 (refer to Table 4.14). The other
detorminant factor was the manpower level st the workshop as it influenced output and also
the availability of respondents in the absence of the group leader A few sheds which were
persistently found empty were not emumersied, especially in cases where the owner
operated only on a pan-time basis Out of & sample size of 52, between 50% and 90% were
operating from 1983 1o 1992 and 94% to 100% were operating between 1993 and 1994

(d) Technical institutions

Al technical institutions currently offening josnery os wood work pracuicals were sampled
(refer to Table 4 15)

{e) Sawvmwood merchants

For the sawnwood merchants, the age of the business, size and location of store influenced
sampling in that descending order of importance i was necessary to acquire al least five
data entries for each of the 11 years covered by the survey Again, more entries were
recorded for the last five years as fewer stores were established before 1990 In fact over
60% of the stores were established from 1993 onwards Preliminary discussions with
merchants revealed that the location of the business snd size of store were major
determinant factors in its expansion A 100% sampling was doae for stores operating from
1983 10 1988, 93% for stores opersting in 1989, 85% for 1990, 86% for 1991, 80% for
1992, 74% for 1993, 75% for 1994 and 67% for 1995 (refer to Table 4 16)

(D  Casket production

All the funeral homes and government departments producing caskets were surveyed as
analysed in Table 4 17
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Sawnwood consumption per year (m ™ 3)
1885 1988 1987 1988 1889 18980 1991 1992 1983 1994 1995
26 31 az 42 dall 46 46 48 49 52 52
500 600 nz 808 B4 G Bas B8 S 820 042 100.0 100.0
350 1 444 4 504 7 556 9 5866 644 2 665 6 667 .1 7450 781.9 7883
130 155 185 21C 20 230 230 238 245 260 260
130 143 138 133 133 140 145 139 182 150 152
1600 | 2217| 2518 2793| 2026| 3200| 3335| 3222| a7ee| 3900]| 3982

Takle 4 14

Analysis of sawrwood conviemption by carpentry workshops
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running in year 7
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able 4.15:  Analysis of wrwrmwonnd consumption by techmcal mstitutions
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lable 4. 16

Amb."" quﬂ sales b‘.

mercharns

w&-mmp“q

Anslyws of samping 1988 1988 1987 Tean ts8s | peo 1991 [ 1993 1994 1996
Numoor of nercharss T E

n yoar ] " 12 12 18 20 2 2% ] L} 52
e O
sarmplod (] " 2 13 15 20 2 23 at 35
Numher of respons=s ’ L] (] 9 12 5 8 9 Fd 0
% respones L trd 66 69 a0 6 s e a2 87 85
Nunber of no ressonses 2 ) “ 4 3 4 5 ) 4 4 5
Nosmber of meccherts
et sempled 0 [} 0 0 { 3 3 L] L] 10 17
Number of merchersn
MM“ 2 3 ¢ 4 3 7 8 10 12 14 =
hn-hun"a 30808 32238 diwz e 30689 3478 1438 J981 4 42908 41208 57168 67392
hr-n-nu'n 4772 “wly e 339 286 6 ey o5 q 681 2188 2n7y 248
Samping interaay (x) oo 100 ] 1o ] L] L] 80 74 L] 67
Tcﬂ_-m-hp!‘! ASS| asm| ,i!!l dar2|  asw 529 6,108 6972 6723 8.681 11,681
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(g) Pole merchants

In this case, the seller’'s experience and permanence at a parucular location were crucial in
determining the choice of sample With & substantial number of au hoc pole merchants in
the business, the length of stay at & particular sales depot was umportant as the builders who
normally buy in large quantities would have known the location over the years. Only few of
the newly established depots, especially those starting in 1995, were sampled as most were
not fully operstional All stores operating in 1985 to 1989 and in 1991 were enumerated,
while 87% of those in operauon in 1990 were surveyed In addition, 82% of those operating
in 1992 and 85% of those operating in 1993 were enumerated. Fifty-six percent of stores
operating in 1994 and 63% of those operating in 1995 were enumerated (refer to Table
4.18)

424 Survey procedure and behaviur of respondemts

For all the building companies, sawmills and most of the registered carpentry companies, the
questionnaires were completed by top management but often after repeated visits and s
Data on sawnwood and pole sales were mostly entered by the author with the assistance of
the proprictor(ess) and his (her) assistants In the case of interviews, precautions
recommended hy Foddy (1993 ) and Nathan (1986) were observed

Out of the 35 respondents to the sawnwood sales questionnaires, six provided estimates
based on their memory, six actually provided sales figures for the various dimensions; 20
provided delivery figures while three completed the forms themselves

Delivery records for the last S to 7 years were generally we!l kept but not so well kept
before About 60% of the delivery records were relatively easily comprehensible Entries
were accepted in the standard (imperial) sawnwood dimensions and converted to metnc
units later

Time constraints, illiteracy and general apprehension were mainly responsible for the
respondents reluctace to complete tne forms themselves

Since tax is normally assessed on tumnover, Luere was a general unwillingness to release
sales figures as opposed to price quotations which were very willingly provided
Respondents who relied on memory were allowed sufficient time to consult sales assistants,
business partners and even members of the family when present. Such respondents generally
remembered "good® and “bad® years as yardstick of measurement of sales Where available,
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i) 2 Foke oty pox yons ()

1985 1686 Yo/ 1988 19R% 1990 1991 1992 1983 1994 1996
3 3 4 4 4 - ] 14 17 24 38
3 3 4 4 4 7 L] 12 14 15 20
k] i 4 4 ] 7 L} " 12 15 19
o '] ] 0 o ] 1 ' 2 1] 1
100 100 100 100 100 100 L] N 86 100 b
] o 0 [} Q 1 o 2 3 -] 8
o 0 o Q a ] 1 3 5§ 9 "7
100 100 100 100 100 a7 100 5] a2 (-~} 56
15206 14 820 16622 14 800 16 468 a7 814 49 08 73818 73610 92,430 111,748
5087 3 48733 16420 A9%0 0 41170 68448 61298 692 S 61341 61620 58814
15 260 0 49000 168220 1S 8000 | 16 468 0 S47sa0| 451680 938 174 280 0 1478880 | 211,730

Table 415 Analysis of pole sales by mer hants
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the product delivery recorde were carefully and painfully checked sometimes in the absence
of the recorder. In the absence of delivery mcords, reference to good and bad ycvars was the
only means of achieving a reasonable estimate

There was a general tendency to underestimate sales records protably out of fear of
taxstion Whenever varying estimates were given in reference to f'e same venture, an
average figure was acceptod. Shop assisants generally tended to estime. - slghtly higher
figures than the actual owners of the ventures

The survey of professional architects wus later abandoned for fear of dov:ci~ counting .
they often demgn for individuals and construction companies ~* « ‘st Ticy claim to
supervise “jobbing” contractors whose contribution was calculsted :1 - n s of poles and
sawnwood in registered buildings However, informs*ion on the dist tbui.on of building
contracts between the companies and the "jobbing" cortractors was collected from 10% of
the 80 registered members contacted

The Depaniment of Customs and Excise sometimes faled (o indicate the quantity of imports
but provided valu - ‘n "Leones® In these cases, the guantity was estimated based on the
quantity per value figures indicated for the same trade zone and commodity, in similar
records

4.3 Data treatment and unalysis

The choice of forecasting method (described in Chapter 6) 1s trend projection. The
forecasting methodology entailed the study of the secular trerd in the production, sales and
consumption of forest products over an | 1-year penod The analysis wa, done by applying
the least squaes technique of regression analysis

The following models were employed in regression analysis with Quattro-Pro version 3 0
and Statgraphics versions 3 0 and 6 0
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Linear Y=a+bX
Quadratic ¢ -a+bX?
Logarithmic logY=a+biog X
Exponential Y = exp(a + bX)
Reciprocal VY=a+bX
Multiplicative Y=ax"*
Compound growth Y=ol +b)
where

a and b = coefficients of the equation,

Y = dependent vanabie and
X = indepenv. 'nt vanable

It was found that the compound growth model gives a better fit than the others and it is the
chosen moddl for all trend detennination in Chapter 5 The forecast was limited to only ten

years to ensure it's validity and accuracy
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S. RESEARCH RESULTS
5.1 Importance of forests and forest products

5 1.1 Use of products

Sawnwood which is crudely graded into “white” and "red” is used in both the construction
and furniture industries with the latter using about 60% of red and 40% of white (refer to
Paragraph 4 2.1(b) The former uses about 80% white for shuttering, props, platforms,
formwork and about 20% for doors and internal decorations Due to the chronic lack of
seasoning facilities, and the genenally poor stacking within the stores, some of the
sawnwood in the local market is of low quality The severity of degradation is higher in the
rainy season than i the dry season Kamau (1988) estimates that up to 20% of the
sswnwood could be damaged because of this non seasoning problem. A few sawnwood
merchants sctually transact business outdoor on an empty lot irrespective of season Some
of these small-scale merchants can not easily afford proper storage facilities for their stock

It was found that Ansophyllea laxrina poles are widely used both in households and in the

construction industry in Sierra Leone Specifically, they are used as fodows

(s)  Ccaffolds, structures, and props in building and shelter construction,

(b)  Boundary demarcators and in the protection of praperty (mostly for crops, lots and
building),

{c) To protect bodies from comung into direct contact with the soil in most Muslim
burials,

(d)  Pestles for pounding food items and traditional medicines in wooden mortars,

(e)  Poles for the display of banners and posters and

(N Crop supports.

Other less popular indigenous pole species presently used in the building industry include.

Pensadesma butryraceae, Phyllantus discoides, Harunguana madagascariensis (mostly

debarked and used as paulines and rafters in roofs of buildings), Xylopia aethiopica and
Diospyros heudelotis. Of all the stores surveyed, 78.1% of the species were A. kwrina,
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13.8% P. buyraceae, 5.8% X aethugpica and 2.3% D. heudeloni and P. aiscoides
combined The low taper of A lawrina, iermite resistance, resistance to splitting on nailing,
and & relatively low density (Savill and Fox, 1967) makes it suitsble for multiple use.
Recent studies also indicate that it is still very widely distributed in the country (Lebbie,
1988 and Sannch, 1993)

Telegraphic and transmussion poles, both of wiluch are currently imported into the country,
are excluded from this study which concentrated on construction poles. The first two types
of poles are of larger dimenscns than the latter and need pre-treatment prior to use.

The current industrial use of Funtumia gfricana logs is in the production of match splints by
the Sierra Leone Match Industrial Company (SLMICO) Traditionally, it is used in the
carving of statues, native spoons, wooden trays, devil mas. .nd as clothes paddles
especially for the laundering of tough and beavy clothing Funtumiu africana is widely
distributed in the south, east and west of the country (Savill and Fox, 1967)

$ 1 2 Sources and d=livery of products

Fores. products are transported 10 the Western Area fro'n nearly »ll over the country For
this cason, their delivery was seriously affected by the escalation of rebel ambushes along
the hughways dunng August to Sepiember 1995 Thus situation naturally put a lot of
pressure on the nearby Portloko Distnct for the supply of these products

Out of the 30 sawnwood merchants interviewed, for instance, 36% received sawnwood
from Portloko District, 27% from Kenema Distnct, 20% from Moyamba District, 12% from
Bo District, 3% from Bombali District and 2% from Kambia District Of the 20 pole
merchamts interviewed, 47% received poles from Ponloko District, 26% from Moyamba,
16% from the Western Area, and 11% from Bo District

Over 40,00u poles utilised in the construction of the Clay Factory, Grafion and the Ross
Road displaced camps were supplied directly to these sites outside the normal marketing
system Such direct Aeliveries of sswnwood and poles by large consumers with transport
facilities, is fairly common and may have been responsible for an underestimation of the
.dles outputs for both products Prior to the escalation of rebel ambushes on the highways,
fi- ' products from the provinces were delivered into Freetown through the Mile 38 and
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Rokel checkpoints During the survey period however, the Peninsula road had been
increasingly used to deliver mostly fuelwood, poles and lately even sawnwood The
Regent-Freetown route also experienced an increase in vehicular traffic for the delivery of
products nght into the centre of Freetown

The savannah vegetation which is typical of ths Portloko Disunct can hardly continue the
production of construction poles at the 1995 levels, on a sustained basis Annual bush fires
coupled with unfavourable edaphic and climatic factors will not favour vigorous growth of
the species. Most of the poles from this source were of medium to small sizes Terminalia
and Gmelina timber from ccmmunual lands have been virtually exhausted Plantations in
forest estates are often affected by annual fires The establishment of well managed
plantations of these two species could ameliorate the situation

At least 8 boat landings received poles, sawnwood and mostly firewood dunng the study
period There was no record of /untumia delivery at any of the boat landings mainly due to
the fact that the products were mostly collected from the Portloko District where the
species does not thrive well Sawill and Fox (1967) also claim that Funtumia 1s not found in
savannah regions The match faciory was therefore operating at low capacity until mid
November 1995 when operations were suspended due to the lack of raw material

5 13 Forests of the Western Area in environmental protection

The forests of the Western Area, despite their subjection to deforestation pressure (refer to
Paragraph 2 5) have played a vital role in the protectior of catchments and vulnerable
hilltops typical of the region over the past decades ( refer to Paragraph 2 4 and Table 5.1)
Over the last decade in particular, there has been no drastic changes 1n both the Guma dam
level and rainfall intensity and distnbution around the catchment (refer 1o Tables 52 and
53) The annual drop in the level of the dam over the peniod, 1980/81 to 1992/94 ranged
from 5 1% to 8 5% wath a mean of 5 2% as indicated in Table 5 4

Total annual rainfall over (ke period 198283 to 1993/94 ranged from 3,994 60mm in
1986/87 to 7,451 46mm in 1993/94

76



Stellenbosch University https://scholar.sun.ac.za

Name of reserve

Area |Public Year of
(ha) |notice constitution
g™ number

Western Area 14,090 1 1916
John Obey 207 211 1947
Kent Extension 644 52 1947
Leicester Peak 52 3 1922
Moku Hills 137 3 1937
Moku Hills Extension 10 48 1948
No. 2 River 699 150 1946
Freetown Waterworks 1,134 51 1955
Waterloo 85 95 1948
Fabaina 382 74| 1973
Total area (ha) 17,440
Table 5.1 Forest reserves of the Western Area (Source Forestry

Division files, [996)
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Mori) encling reservor levels ()

Yoar {Novembs !(ecember | January |Februery Mareh Apra (== Jurs Ay |August September | October Cas sl
1881 BTI2] ABI| W63 | 2WoW] 74| MITSY 24008 23014) B147| 2084 280 08 25008 | 7<fugust |
vema| sat] asmod| 20e| 20| 249w| Mses]| 24290] 220 s1as| 20075|  2e044| 22028 2wpeme |
0| o8| el 2:872] 2004 Hire| 2eea2| eve| 29702 200e8! 2s0se| 20050 | 20034 | 31 Auguet |
] e &T37 258 4B 253 74 250 41 147 B2 24518| 24379 24T 284 71 257 45 290.75 -
ies] mmsre]| | e | 2ee| 47| | 12| 24013] 2ssc2| 2e602| 28004 2saw7 -
toss| 28730 2mses| 20927] 2soes| a7 2esos] M3T2] Mier| 4041|2042 25058  2e048| 27 August |
1087 2ee14] AI0v]| am| 2me]| 2e0se| 24788| Mso| 23] 0e2| 22 258.14 258.11 -

1908 P X 25400 2219 248 70 247 02 244 04 24088 M4 255.19 a0 35 260.58 200.02 10 Auguet |
1ee| e Mes| 2ams]| 2| 20| 24018| 8% 24947 e8| Moes| 20083| 20023] 20Auguet |
10| weor] mres] meam| 2| 2| 2e87¢) ew| 2am| es0| 0S| 2ecss| 2e0te] - aguet |
1081 29812 78 286.7¢ 243 87 26183 2017 082 | M50 - 200 83 230 55 280.51 16 Augpest
186F bl ] 21 57 b3 23 80 731 &8 24707 | 24022 80 72 20077 250.54 260 08 28

1) 208 21 287 54 258 85 253 54 31 12 248 74 26621 | 24480 258 08 200 &2 200 52 256 08 ld&!!_‘
L) 25053 37 18 258 23 25353 2%0 82 244 19 24568 | 2458 50 83 280 83 250 61 250 58 ﬂ-’g__

Table 5 2 Month ending reservoir levels (m abene wa level)

of Guma Dum (Source  (1uma Valley Water (Company,

1994,
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[ Morthey rmnted Agres (nvm)

Yoor ml&.—u Jaruary February barch Apri Wy e Judy August | September October Total
1983 =275 0 o [} 127 072 155 64 8173 231508 1842 55 851.33 297 54 8301.17
1004 p1F ] 1955 [] 0 178 64 74 171.38 713 1263 66 744 68 616.72 171.38 3588 .38
1308 203 62 1091 ¢ o 102 [ 58 16 627 64 117311 1278 80 817.32 201.88 4404 42
1908 120 81 408 [ [ 254 22 05 260 52 306 84 167371 1540 15 1042 81 368 86 5432 44
1987 41 89 10.68 (XL 0 o8 552 184 91 549 89 750 27 1287 78 810 72 32549 3004 61
1568 80 23 28 o 1. ] 41 B8 825 37095 23083 61 2425 52 1346 17 231.56 8985 04
1989 157 18 0 6 aw 21 07 2514 63 31 7268 112083 | 208014 77871 33815 24882 53
1990 142 18 254 ] 11 68 0 19 04 129 49 508 56 21 43] v4mem2 683 41 260 82 5367 95
1991 82 26 4318 0 [ 127 812 141 93 429 M cnt 2 739 61 578.38 .

1 982 5129 1219 [ [ r a2 1s 4298 | 100417 21238 | 252908 47728 194 47 8852 51
1992 15t 57 o o 147 13 @ 46 97 142 44 “as 74 1849 09 165517 897 17 22242 527528 |

| 14 L 0 0 1.52 1802 11 63 m 771 & 2610 96 1362 42 1290 57 846 42 7451 48

lable 5.3:  Monthly rainfall figures in the catchment of

Guma Dam (mm) (Source' Guma Valley Water Company,

1994).
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Year Drop in d.m level (m) Percentage drop in level
1980/81 16 87 64
1981/82 1777 68
1982/83 1370 52
1983/84 13 66 53
1984/85 18 90 72
1985/86 18 87 72
1986/87 1476 57
1987/88 216 85
1988/89 1718 65 i
1989/ 1578 60
1990/91 1£37 58
1991/92 1370 52
1992/93 1563 59
1995/94 1330 51 i

Table 5.4. Anmual changes in reservoir levels for Guma Dam (Guma Valley Water
Comparyy, 1994)

5.2 Sawnwood production

521 Status of sawnwood production

Since the closure of Kenema Sawmills in about 1990, only Forest Industries Corporation
(FIC) and Panguma Sawmills officially operated in the East Panguma Sawmills had been
hit three times since 1993 but had resumed operations, albeit on a small scale, in November
1995 Njama Sawmills in the South produced between 80m’ and 100m’ of sawnwood
annually under licence even before the rebels struck in April 1995, According to
management, this figure could be increased slightly when operating in plantations. It is a
small mill equipped with one ciicular, one band and a horizontal saw added recently. The
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mill also produces wooden shoe and sandal bottoms from Gmelina arborea slabs for a
Freetown market. It is yet to resume normal operations

Even prior to the onset of the civil conflict, all the mills generally suffered from the lack of
cesential parts resulting in interrupted operstions and therefore high production costs.
There is generally no effective preventive maintena.ce to ensure sustained production
(Kamau, 1988) Thus overhead and other ¢ ad to increase while revenue generation
for supporting these costs tend (o be ermatic Due 10 their remote locations or frequent
power fhailures, in the case of FIC, the mills generate their own electricity. This is an sdded
cost in terms of £:5 and oil consumption, investment capital and repairs

522 Sewnwood production by Forest Industries Corporation

Sswnwood production by this mill as shown in Figure 51 and Table 5.5 indicates a
decreasing trend mostly attributable 10 the on-going civil conflict. This negative trend is
therefore Ekely to be reversed following cessation of the conflict. For this reason, the data
was not used in trend projection The reduction in sawnwood output in 1990 could also be
sttributed 1o the lack of necessary spares for machinery rehabilitation and managerial
problems Although the company claimed a $9% log recovery, calculations of its log
recovery on the basis of the ratio between roundwood intake and sawnwood output figures
yielded 40% This log recovery figure is however, quite realistic for these ageing sawmlls

The company exported 825m’, 305m’, 185m’ and 100m’ of sawnwood in 1984, 1985,
1986, and 1987 respectively. Schmincke (1988) claims that FIC used 18 9% of total
production on furniture and moulding and that the company's log recovery ranged from
$3.3% in 1984 to 43 1% in 1986 with a mean of 48%.

5.2.3 Sawnwood production by Panguma Sawmills

Sswnwood production by the Pangums Sawmills indicated & positive trend from 1985 to
1989 but thereafter a negative trend was observed until 1993. This was due to the civil
conflict which resulted in the suspension of sswnwood production operations in 1991 and
1994 (refer to Figure 5.2 and Table 5.6). Because of this misleading negative trend, the
data was not used in fusture trend projection. Log recovery over the period ranged from
41% in 1993 to 38% in 1988 with an sverage of 50% over the seven years. Genenlly, log
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Year |Staft Labour |Sawnwood Volume sold |Volume
strength  [strength |output in Freetown  |exported
(m~3) (m~3) (m~3)
1985 105 602 55427 3081 305
1986 103 584 3,941.1 3148 185
1987 110 457 2,956.3 297.2 100
1988 109 482 20225 1591 .
1989 101 403 20227 3145 -
1990 103 141 7935 2772 -
1991 100 366 693.7 38.6
1992 a7 162 7088 38.6
1993 64 186 7239 141.4 .
1994 70 38 1,069.5 1916 -
1995 76 138 896.7 -

Table 5.5 Operational stanistics of Fore st Indusiries
Corporation
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Year |Annual Annual |% Used in Volume Export as % Yield Volume sold | Manpower
log intake sawnwood | carpentry exported % of total in Freetown strength
production
(m~3) (m~3) (m~3)

1985 3574.7 15729 - - 439 - 277

1986 8,651.7 3,608.2 - - - 41,7 - 217

1987 12,6181 56425 135 736.4 13.1 447 3,949.4 277

1988 10,589.5 6,199.3 246 192.1 3.1 58.5 4,339.6 igd

1983 8,715.7 49749 308 148.3 31 57.1 3,482.4 277

2 1990 5,500.9 25701 188 321 12 46.7 1,799.1 31

1991 - - . . . - - &

4 1992 22329 1,282 4 12.1 199.5 15.6 57.7 B897.4 -

1993 4,760.7 1,968 9 10.3 2319 11.8 41.4 1,378.2 -

1994 P . . . 3 2 = #

Total or
Mean 56,644.2 27,8196 183 ~1,540.2 7.9 50.6 15,846.0 283

There was no operation in 1991 and 1994

lable 5.6

Operational statistics of Panguma Savwmills
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recovery increased with log size up to a maximum of 68%, according to mill
management. The major species felled over the four-year period is shown in Table
57)

The proportion of sawnwood exported over the same period ranged from 12% in
1990 to 156% in 1992 However, Schmincke (1988) estimat~d that about 20% of
total production on the average was exported up to 1988  About 18% of total
production was used in the construction of pre-fabricated buildings and general
carpentry and joinery Of the total annual sawnwood production, about 70% was sold
in Freetown but a small proportion was again resold in the provinces. The actual
volumes used in carpentry jobs were 24% of the iotal production in 1989, 30% in
1990, 18% in 1991, 12% in 1993 and 9% in 1994 There was no production in 1991
and 1994

524 Sawnwood production by pitsawyers and chainsaw operators

Pitsawyers nip logs on platforms raised with wooden supports in the forest. The saws
have provision for one operator on top and one underneath the log, standing on the
ground Both operators push and pull the saw in turn

Chainsaw operators np logs while lying on the ground A special frame attached to the
sawing equipment is used 10 gauge the desired dimension of boards The sawnwood is
then transported to town In both cases, only light vehicles are used in transportation.
The climination of the need for logging trucks is a major advantage they have over
sawmulls

The number of sawyer groups and their annual production output is unknown but
Atlanta (1978) estimated 7,600m’ while Kamau (1988) estimated 6,000m’ for
pitsawyers and portable mills Since they can operate on very difficult terrain, coupled
with the disruption of the operations of the major mills, this group’s output is expected
to have increased tremendously

The chainsaw operators probably produce 3,000m’ per year Kamau (1988)
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1987 s 19688 1989 1990

Spacss No of Volume ® O |No of Volume ] No of Volurie %O No. of| Volume %O
Uses m~3 olal |rees m~3 tedal Taers m~n sotad o | (Mm~3) total

folied felled feflod {lood
Hasgon 765 21340 500 ] 16258 850 159 e 130 b4 509.2 k)
Tiama 172 6583 1860 53 1626 L) a5 1432 170 e 4871 »
Sipo “ 3908 20 " e a " 2254 10 3| 14as 13
Naga 108 7087 170 - . 5 13110 610 4 2583 17
Kosipo 15 145 ao . . 2 50 02 2 nu: 09
Dousale ) 223 0s 5 14 10 21 810 40 5 196 1.0
Sapoia 38 168 6 ae 9 49 8! w3 €2 30 1 8 o1
Bosno K 200 04 2 164 10 0 24 1.0 L 173 1o
otat 1,151 4210| 1wo0| 785 1,922.7 100.0 A7 21433] 1000 426 | 14784 100.0

Table 5.7. Timber species felled by I'a:iguma Sawmills berween

1987 arnd 1990
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estimated an annual sawnwood production of 6,000m’ for the two categories but
since the chainsaw operators are more effictent, they could produce nearly half of that
estimate despite the fairly low number of operators nation-wide. In any case such
noisy operations would have been limited 10 areas not affected by the civil conflict If
the civil conflict seriously deterred the effective surveillance of the government-
controlled forest estates, then both categories could have produced even higher. As at
now, there is no effective control of chaiisaw operations outside reserves Their
numbers are yet to be determined as a preliminary step to the institution of some
‘ontrol imeasure

. 25 Sawnwood production by the now defunct companies
According to Schmincke (1988), the following defunct sawmills were produ.ing

savnwood at the rates indicated below pnor to closure

() Kenema Sawmills: 500m’ to 750m” / year,
(b)  Sierra Wood Ltd' 500m’ to 750m’ / year and
() Kasewe Szwmills 300m’ / year

While sawmills (a) and (b) closed in 1990 and 1988 respectively, operations of the
Govenment-owned Kasewe Sawmills were suspended when .evels struck the mill in
March 1995 It was not possible 10 obtain sawnwood sales figures from any of these mills

5.3 Sales ¢! timber prod. ts

5.3 1 Sawrwood sales by sawnwood merchants

Most of the sawnwood merchants visited, sell sawnwood unstacked, in poorly
ventilated stores either as extensions to existing buildings or as seperate structures
For stores without proper identification, in the form of sign plates or wall markings, a
few boards are normally displayed outside the structure 1o attract customers. A group
of four merchants actually display=d large quantities of sawnwood on an empty lot for
want of a store (as explained ;- »: \graph 5.1.1)
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The building matenals stores generally do not stock large quantities of sawnwood
(except for cover strips), but could acquire and deliver as part of bulk orders of general
building material on short notice

The sales of sawnwood by the 30 sawnwood stores surveyed exhibited a positive trend
throughout the period (refer to Table 5 8 and Figure 5 3)

The ioliowing regression coeffcients were obtained using the compound growth
moded, in analysing the data, as indicated below

Y =a(l +b)"
Coefficient of deiermination  (R?) = 37 24%

Coeflicients (a) = 2,9321
(6)=0119

These results show an increase of 12% per annum in sawnwood sales for the period
1985 10 1995

Although the number of stores increased substantially between 1989 and 1995, the
effective increases in annual sales per store decreased slightly over this period,
especially for the small-scale merchants The following dimensions of sawnwood were
the most cc nmon on the market

" =12"x12A

2" =« 12"« 12f

2" x6"x12ft and
14°x12" <12

4" =3~ 12R (cover strips)

Most of the redwood furniture timber were 14 feet long instead of the standard 12 feet.
This dimension is ideal especially for fumiture manufacture where the plank can
provide two pieces of 6 ft 6" for the two sides of a bed. The 2"x 12"x 12/ is often
resawn in special stores, at cost, for use as table and chair legs and for roofing and
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Annual sewnwood production, sales and consumption (m ~
U-nm 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Carponiry compades 1,872 2525 2610 2713 2862 3,001 3,006 3028 3,185 3an 3853
| Carperitry workahops 1.690 227 2516 2793 2926 3220 3335 332 3724 3900 3952
Techmcal institutions 17 2 19 e 51 41 52 50 57 57 127
Construction companies 120 1,006 s 1,110 1.623 2,055 2,395 2514 2,355 2448 29
Casket production 118 151 134 k1| 130 129 150 153 158 180 226
Tolal seswrwood consumption 4928 5919 6,194 6.769 7,592 B 446 8938 9,067 9,489 10,406 11,069
Tolal sowrmrood sales 31935 4432 4,539 4472 4632 5,291 6,105 6,972 6,723 8,681 11,681
onn nkes 993 1,487 1,255 2297 2,959 3,155 2833 2.095 2.766 1,725 612
Percertage difference 20 25 20 M k) ar 6 23 2 17 B
of sewrwrood
provided by sawmsls (m = 3) 308 s 4247 4499 et 2,076 39 936 1.520 192 324
Volurme as % of
[1otal on the marker 8 L 10| = 39 1 13 2 p2] 3
Table 5.8:  Sawnwood production, sales and consumption by all

user groups (Sowurce: lTable 4 11 413, 4 14, 415 4 16,

417, 5.5 and 5.6)
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Figure 5.3:  Observed values and secular trend of sawnwood
sales by merchants
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other purposes

There is a tremendous vanation in the types of costs incurred by sawnwood merchants.
While some natives of an area pay pittance for logs, strangers may pay higher prices
under tougher conditions While pitsawn (imber is cheap and of low quality, the
established mulls pay full stumpage and production costs to produce high value and
expensive boards In all cases, transportation cost generally accounts for 10% to 20%
of total costs Generally, good quality sawnwood from the east (320 km from
Freetown) could yield 50% to 60% profit if the full costs are borne. Average grade A
sawnwood from the east was going for about Le 353,650 per m’ while a grade B was
sbout Le 247,000 per m' by December, 1995 Grade A is redwood while Grade B
refers to whitewood

Of all the 30 sawnwood stores sampled, 90%: were constrained by high transport cost
and unreliability, 87% by low capital, 22% by irregulanty of supply due to the secunty
sttuation, |4% by the unreliability of pitsawyers, 9% by poor storage conditions, and
5% by the scarcity of desired species in the forests

532 Sales of construction poles

Unlike sawnwood which is more readily subject tn degradation due to weather, all
poles are displayed and sold outdoor, normally stacked or standing During the dry
season however, small poles in particular dry out quickly resulting in price reductions
The relative ease of establishment and transfer of this type of business creates a
problem of identification and location as theic are a number of ad hoc entrepreneurs

Poles are sold by dozen or unit in three size classes, namely: small, medium and large.
The merchants use visual exanunation methods to sort them by classes, in the absence
of a standard yardstick of measurement

Some of the pole producers use “"arm length” measure for the length but visual
examination for diam.tzr assessment The survey revealed average mid-diameter and
length ranges as in Table 5 9.
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Size Length(m) Diameter{cm)
Small jel jod
Medium 378 487
Large 3176 6.04

Table 5.9: Mean dimensions of poles on the market.

Size classes seem to be diameter-dependent ratlier than length as there is no significant
difference in the lengths of the three classes There seems to be equal quantities of the
three size classes of poles cn the market although the large sizes are in higher demand
by the builders. Trarsportation of poles is normally charged per dozen irrespective of
size, but as the drivers would prefer to load more but carry less weight, they insist on
nearly equal quantities of each size class The merchants on the other hand, would
prefer to transport more of the more valuable large sizes {or profit maximization but
are forced to abide by the former’s conditions as there are few vehicles available for
such jobs

The sales of construction poles for the 20 out of 36 sales depots sampled indicated a

positive trend over the | 1-year penod with an almost 13-fold increase in sales in 1995
over 1985 (Table 5 10 and Figure § 4)

The following regression coefficients were obtained using the compound growth
model, in analysing the data, as indicated below

Coefficien of determination (R?)=984%
Coefficients (a) =63179
()= 0374

These results indicate an increase of 37% per anmum in pole sales over the period 1985
to 1995

Profitability of the pole-selling business is ci.2r'v affecied by transportation cost which
in turn is influenced by distance, road conditions, running costs, and security of the
vehicle and the passengers. During the height of the i .. conflict, poles transported by
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Annusl pols consumpson and seies by uer grours and merchants (units) = —

1088 1m0 1887 1988 1989 _19%0 1991 1992 oea 1984 1998

T4 078 79,308 78,380 351 L% 1} 08 570 73,000 81,800 77,040 74,904 'ﬁ.ﬂ

end martst stals 4 520 70,020 70,520 54,820 107.0m2
'Jolsbing” cormatons 30 808 552 54,182 57,817 82 a2 s40m2 54,753 60 642 a2 680 85,081 68,228
ichera and Btves 42 999 “am 42,400 45 025 Mare 180 39,108 48,224 47,883 51,088 53,058
Poies tor pevaen 13,249 13,540 14,081 14,848 14,877 1418 21,985 2629 23,323 23.908 30,803
conpenies 189225 15 808 18,837 17,488 20,3668 77 e 331 33,081 12 457 34,100 3725

‘olal pole coneumpiion 197,380 208 683 208010 208 979 191,748 208911 rraz1 34198 FIEY 1] W04 209 374,089
Total pols saise 15282 14,820 ALY - 15 800 18 408 54,750 55,168 93,098 104,280 147 pog 211,70
e ks 182,008 193,783 188 888 19,179 175,208 154,153 22 1% 220 501 200,392 158 381 200,367

ditfierencs L = - = LAl T4 ™ T or 51 43

Table 5 [0:  Pole consumption and sales by all

user proups and merchanis (Nource
4.5 48 4.2 418 and Paragraph 4.} 2a)

Tables 4.3, 4 4,
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boat yielded the highest profit of 105% per dozen poles and were generally above
60% However, profit margins generally ranged from 16% to 105% with a mean of
49% (refer to Table 5 11).

Of all the pole merchants sampled, 53% complained about the security situation, 37%
about transport svailability and high cost, 32% about limited working capital, and 11%
sbout the poor form and the ¢: ing-out of poles in the dry season While 68 4% of
merchants disclosed pu chase pnices at source, Ji 6% withheld this information

533 Sales of Furwma africana logs

The sales of Funtumia africana logs 1o the monopolistic match industry exhibited a
positive trend between 1985 and 1986 followed by a negative trend thereafter (refer to
Table 512) The negative trend between 1991 and 1995 was mostly due to the
interruption of raw material supply as a result of the on-going civil conflict This
migleading negative trend for most of the period was therefore not used in trend
projection as the situation is likely to be reversed at the end of the conflict  The drastic

drop in production was generally blamed on

(s)  Low sales due to competition with sinuggled products which evade taxation,
(db)  Foreign exchange restrictions which affect importation of chemicals and other

inputs,

(c)  Long haulage distances and high fuel prices resulting in high cost of logs and
(d)  Disruption of log supplies by the civil conflict

Managemen: strongly believes that in the absence of some or all of these problems,
especially (d) above, the 1986 production levels would be maintained There is,
however, a possibility of losing the trained staff if the suspension of operations which
started in the first week of November 1995 continues indefinately The present
machinery layout in the factory comprises of

(a)  Plyer conveyor,
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Dealer |Cost/dozen at Transport |Average price |Profit/ Percent

number|source (Le) cast (Le) |in Frestown dozen (Le) |profit
Le/dozen

1 1033.00 1,500 3500.00 967.00 38

2 800.00 900 3500.00 1800.00 105

3 1000.00 1,500 3500.00 1000.00 40

4 2000.00 2,187 5000.00 813.00 19

5 500.00 1,000 2500.00 1000.00 67

6 2000.00 1,000 4000.00 1000.00 33

7 2000.00 1,000 5000.00 2000.00 67

8 1000.00 1,000 3500.00 1500.00 75

9 1000.00 2,000 3500.00 500.00 16

10 1200.00 1,500 3500.00 800.60 30

1 1000.00 1,500 3500.00 1000.00 40

12 800.00 1,200 3500.00 1410.00 67

13 2500.00 2,000 6500.00 200000 44

__Mean 112640 | 141360 392310 121460 | 49.30

Table 5.11°  Profitahility of the pole indusiry
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Year |Quantity |Meanlog |Total volume |Number of |Price Total value |Cartons of |Manpower
of logs volume of logs irees per log |of logs matches strength
purchased| (m~3) {m~3) utilised (Le) (Le) prociuced

1985 150,297 0.071 10,671.09 18,787 2 300,594 19,188 150
1986 | 401,483 0.071 25,505.29 50,185 3 1,204,449 51,256 150
1987 | 331,763 0.071 23,555.17 41,470 e 1,327,052 25,247 150
1988 | 219,886 0.071 15611.9 27,486 45 1,209,360 18,650 150
1989 | 186,055 0.071 1,089.35 1,918 6.5 1,209,357 28,904 150
1990 10,229 0071 1,246.12 2,194 100 1,534,397 24,043 150
1991 20,122 0.07M 1,428 66 2515 200 4,024,400 18,755 60
1993 24,000 o.o7m 1,704.05 3,000 . . - 55
1994 11,000 0.071% 781.08 1,375 700 7,770,000 55
1995 12,500 0.071 B8750| 1563 700 8,750,000 - 40

Average number of logs per tree = 8

Table 5.12:

Funtumia log consumption by SIMICO
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(b)  Chopper

(c)  Impregnation drum,
(d) Blower,

(e)  Drier;

(D Polishing drum,

(h)  Reservoir bunker;
() Steam chamber and
0 Painter

The capacity is claimed by management to be oniy 45% utilised even at peak
production periods The fully equipped printing section is belicved to be only 40%
utilised The installed capacity of the machinery layout is 43,000 boxes (of 50 matches
each) per hour For the normal 8-hour day in 3 290-day year, the factory could
produce 103,916 cartons of 960 boxes each, ceteris paribus

The company originally hired contractors for log supplies from the Pujehun district and
later from Mcyamba district Recently, there was a switchover to the Western Area
due 1o rebel attacks on the first two carlier sources in succession. The other Funtumia
species, Funtumia elastica is used interchangably with F. africana as they are very
similar and even difficult 10 differentiate They are known by the same vernacular
names (Savill and Fox, 1967)

5.4 Consumption patterns of forest products

541 Consumption of sawnwood
The five identified user groups for sawnwood were:

(a)  Construction companies,
(b)  Carpentry companies,
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(c)  Carpentry workshops,
(d) Funeral homes and undentakers and

(e)  Technical institutions

The total sawnwood consumption by all the user groups covered indicated a positive
trend (refer to Table 5 8 and Figure 5 5)

The compound growth model used in the analysis yiclded the following coefficients

Coefficient of determination (R?) = 952%
Coefficients (a)=5,1735
(b) = 0074

The result indicates an increase of 7% per arwmum by all user groups between 1985 and
1995

()  Sawnwood consumption by the carpentry workshops was highest for all the
years, but 1985 and indicated a positive trend over the period (refer to Figure
5.6 and Table S 8)

The following coefficients were obtained for the compound growth model indicated
below

Y =a(l+b)"

Coefficient of determination (R?) = 922%
Coefficients: (a) = 2,0091
(b) = 0068

The model indicates an increase of 7% per awmm in sawnwood consumption by

carpentry workshops for the period 1985 to 1995

(b)  The next highest volume was consumed by the carpentry companies
The trend in consumption for this group as indicated in Figure 5.7 and
Table 5 8 was positive throughout the period 1985 to 1995, The
following coefficients were obtained for the compound growth
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regression model used

Y=a(l+d)

Cosilicient of determination (k') = 88 8%
Coeflicients (a)=2,102$
(3) = 0085

Thmﬂiﬁunumde%mmmmwoodmmby
carpaniry compenies for the period 1985 (o 1995

(c) memmwmmwm
mm-WMuwwdiﬁFmﬂlMlehSl.

The following regression cosflicsents were obisined for the compound growth model
usid i the ssalyeis
Y - a(l+b)
Coefficient of determunation (R7) - 74 7%,
Coefficients (a) = 9958
(b) <0106

Thmm.-nmotll%prmummnwnwood consumption by
construction companses for the period 1985 10 1995

(d) The consumption of sswnwood for the construction of caskets indicated a
rather eratic trend with only slight increases 31:d decreases The survey covered
three funeral compenies and two government departaents involved in casket
manufacture  Total sev "wood consumption ranged from 117m’ in 1985 1o
226m” in 1993 (refer 10 Figure $ 9 and Table $ 8)

mbﬂwh.mwvmrorhmnmndmwmmdd

104
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(Y =a(1+5)") used in the analysis

Coefficient of determination (R?) = 671%
Coefficients (a) = 1088
(8) = 0083

The equation indicates an increase of 5 C% per ammum in sawnwood consumption for
caskets for the period 1985 10 1995

The use of ssweawood by the ey for the burial of senior officers who died at the war-front
was ouly estimated as this information was considered too sensitive and confidential to be
released The military normally deposit bodies a1 one of the funeral homes in Freetown and
provides casicets as well

(s)  The technical instisutions consumed the least with a range of 17m’ in 1985 10
126m’ in 1995 (refor 10 Table 5 8 and Figure S 10) The coeffcients obtained
for the compound growth model (Y = a(] + 8)*) used were as follows

Coefficient of determinstion (R?) = 81 7%
Coefficients (a) =120
(b)=0217

The model indicates an imcrease of 22% per annum in sawnwood consumption over
the period 1985 to 1995

However, less than 20% of these annual consumption totals, es,ecially in 1995, could
be attributed to practicsl exercises by students offering carpentry or joinery subjects.
About 80% of the sawnwood is used in the repairs or manufacture of school furniture
and contracts from other schools, privats individuals or for staff members of the
respective or other achools. One of the institutions sctually constructs its own
buildings using the services of the saff of the Construction Department. In two of the
institutions, students are instructed to provide sawnwood for woodwork practicals.
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The quality of sawnwood provided in these cases is mostly sub-standard, comprising of
packaging matenials, damaged planks and even broken furniturs These were excluded
from the survey for fear of double counting and irregularity

542 Consumption of construction poles
The following main end uses were identified for construction poles

()  Camps and market stalls,
(b)  Funeral ceremonies (burials and vigils),
(c)  Buildings (i) by jobbing contractors,

(ii) by construction companies,
(d)  Kitchens and latrines and
(e) Pestles

The consumption of construction poles by all user groups indicated a positive trend
over the 1] years penod as contained in Table 5 10 and Figure 5 11  The near 2-fold
increase in pole consumption in 1995 over 1985 could be attributed to the construction

of more refugee camps in 1995

The following coefficients were obtained for the compound growth model used in the
data analysis
Y = a(l +8)*
Coefficient of determination (R*) = 8505%
Coefficients (a) = 161,286
(b) = 0074

The model employed indicates an increase of 7% per annum in total pole consumption
for the period 1985 to 1995

(a)  Although the market stalls and displaced camps consuived hc i gest quantity

109



Stellenbosch University https://scholar.sun.ac.za

Actuml
™ 18000
Fitteod
L A v T od P_——— T > - v T - L g v T L4 o v
41 P ] r ' : -~
- : : |
- i 4
!
o i o
37 - t i ; —
- E
33 - !-
L :
1 .o } 3
: 4
b, H H
- : y
- ”~ : I 3
i o f =
B - - E ; -
- // : t 3
J ~ z E )
_ > :
an — . ./ i .-..
- _.—"- s 3 4
i A :
| ? PR ! (R RS et ORI PR L P
@ 2 - - L 1@ 12
TIl <vEnnN)>
Figure 5.11. Ohbserved values and secular trend of construction

pole consumption by all user groups.



®)

{€)

Stellenbosch University https://scholar.sun.ac.za

of poles between 199! and 1995 (refer to Table 5.10 and Figure $.12), the
limited dats and the likelihood of the elimination of displaced camps following
cossation of the civil conflict makes the trend misleading. Hence, the data was
not used in trend projection

The next highest consumption was for funeral ceremonies with a range of
74,976 in 1983 to 77,088 in 1995 but with s peak consumption of 81,600 in
1992. However, since the data did not exhibit any constant and remarkable
trend (refer to Table 5 10 and Figure 5 13), it was not used in future trend
projection for the user group

The quantity of poles used in buildings by “jobbing™ contractors was next with
a rangs of 50,905 in 1985 t0 68,225 in 1995 For this category, the trend was
influenced by the mumber of registered buildings (refer to Table 5 10 and Figure
5 14)

In this case the o ~pound growth model (¥ =a(l +5)") used yielded the following
coefficients

Cosfficient of determination (R?) = 764%

Coefficients (a) = 49,2507
(b) = 0026

The equation indicates an increase of 3 0% per awawm in pole consumption for
buildings by “jobbing" contractors for the period 1985 to 1995

(d)

(e)

Pole utilizstion in the construction of kitchens and latrines exhibited . changing
trend for the [1 years period (refer 1o Table 4 4 and Figure 5 15) Thus the
data was not used for trend projection fur this user group as it seems
inload

The estimated quantity of poles used as pesties on the basis of population
increases indicated a distinct positive trend for the 11 years period (refer to

1l
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Table 5 10 and Figure § 16)

The compound growth model employed (Y =a(l+b)') gave tue following
coefficients
Coeficient of dctermination (R?) = $03%
Coefficients (a) = 11,188
(5) = 0090

The equation indicates an increase of 9% per annum in pole consumption as pestles for
the period 1985 to 199§

These estimated values tend to increase with the population and household projections

() Pole consumption by construction companies in building construcuon indicated
a positive trend throughout the 11 years period (refer 1o Figure 5 17 and Tabie
5 10)

The compound growth model (¥ =a(l+b)*) employed yielded the following
regression coefficients

Cocfficient of determination (R’ ) = 888%
Coefficients (a) = 14,099
(b) = 0098

The equation indicates an increase of 10% per wrmum in pole consumption for the
period 1985 10 199§

543 Consumption of Funtumia africana logs

As siready explained in Paragraph 533, the consumption of Fumumia logs by
SLMICO followed a negative trend mostly due to the interruption of raw material
supply during the <..u conflict. The data was therefore not used in trend nrojection
(refer 1o Table 5.12 and Figure 5 12).
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in :ome of the regression analyses, it was possible that a high order polynomial
equatiui, for insiance, could have given » high cocfficient of determination but such a
modei wouldn't be utilisable for forecasting due to changing trends

5.5 Extermal trade in forest products

Sierta Leone has <pet between |1 6 million and 2 8 million US dollars on the
importation of forest products and substitutes arnwa:  hetween 1985 and 1995 (refer
to Table 513) These compnsed mostly ot paper pre* (35%),
paperboard/hardboard (31%), registers, exercise tooks and 3 (17%),
plastic chairs (16%), plywood (4%) and rattan and weoden chairs . _omprising 1%
of the total forest products import costs (refer t« ~a 'e S 14)

The remaiable devaluation of the “Leone” by 84% v 11 £9, 153% in 1990 and 95% in
1991, ap. nt from reducing the customer’s puschasing power, also reduces the actual
amount of US dollars spent on these imports annually This is because the divisor in
the coaversion formuls increases tremendously with devaluations Between 198" and
1986, for instance, about US$ 55,000 was spent on the importation of these products
«onsu, 1988) In 1987 and 1990, about US$ 740,000 and USS 3,200 were spent
respectively on the unpo-tation of hoopwood and split poles

Hoopwood is a circular band or nng of wood used for binding togsther the starves of
casks or tubs Split poles are poles spiit lengthwise and are mostly used for fencing.

Items imported mostly as furniture under personal effects were too small in vilue and
quantity 1o be included in the survey Tliewr importation does not normally entail the
use of the nation's foreign reserves, as the incomes are mostly eamed sbroad in the
foru: of allowances and salaries Also excluded from the survey were furniture items
which were partly made of wood or those for which the type of material was not
specuied (refer to Table 5 15) Smuggled items were naturally excluded but this study
asumes that these account for less than 10% of the total imports per year
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Year [Value of impoits [Value ol imports | Forest products

of forest of all products imports as % of
oducts (USS$) (USS) all imports
1987 | 2,052,262 120,162,000 24
19688 2,261,848 147,222,000 15
1989 1,650,852 174,213,000 09
1990 2,839,082 172,337,000 16
1992+ 2,839,082 146,515,000 19
1993 2,971,950 153,571,000 1.9
1994 2,705,000 141,201,000 13

*There was no data for 199

lable 5 13

Import value of forest products us percentage of

total imports
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em Total import Total products
cost (m Le) imports as % of
of total imports
Savwnwood (NC) 8.2 1.0
Waste paper 315 4.1
Plywood 324 42
Wooden doors 2.4 0.3
Newsprint 5.8 0.7
Printing paper 256 34
Kraft paper 13.7 1.8
Cigarette paper 78.1 10.1
Packaging paper | 342 45
Paperboard | 1161 152
Paperboard boxes 124 2 16.2
Writing biocks 26 30
Registers and books 1105 145
Copy paper 9.1 1.2
Sanitary paper 49.3 6.5
Rsttan chairs [ 10.7 14
Plastic chars 79.8 10.4
Metal chairs l 28 0.3
Wooden chairs 7.4 10
NC = non confferous
Table 5.14. Imporsation of forest products and substitutes from
1987 tot 1994 (Source: Central Stansncs
Office, 1995)
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Year Rems imported Quantity {Vah 2 of imported tem
Lsonse U8 dollars
1987 |[Unspecified plastic tems 532 | 10914231 321,008.79
1088 |Plastic Reme 498 7,391 183 230,974.46
Metal fling cabinets 8,014 1,858,281 §1,720.50
Cabinets 8,014 1,665,251 51,726.50
Matches *120 45,000 1,408.25
1980 |{Unspecified articles of wood 13632 1,847,847 20,760.43
Match spiints 25 390,682 6.509.17
Other fumiture 07 3,860,827 61,013.78
Wooden fumihure 278 8,806,008 164,964.98
Other fumiture 638 8,009,182 148,779.36
1062 |Metal chairs 238 4,171,000 30,483.18
Other chairs 508 19,718,000 68,840.67
Woodan umniture 909 5,325,000 18,050.84
Unspecilied articies of wood 250 8,179,000 20,945.78
Matal humiture 18 36,000 1228
1963  {Match splints *18 38,000 78.15
Unspecifiad articies of wooa 511 £2.512,000 105,234 46
Matal chairs 882 | 420,000,000 740,740.07
Usapecified wooden fumihure 164 698,337,000 1,228,100.75
Fumnitire, material unspecified 482 | 500,000,000 881,834.21
1894 |Maotal chairs 544 23,086,000 30.361.77
Other chairs 8,185 58,495,000 96,407 84
* = Boxes of match splints
Table 5.15.  Importaton of match splints and furntture (meurl and

unspecified matersals) frem 1987 1o 1994
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Although external trade in forest products comprised only 1%

mnlmlpons(rd'erlo'flblei 13), it is significant !'orlcounmwilhlhighbl!
oftradede&uinandﬁniudforeisnremvu ™,

1o 2% of the total
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6. CONCLUSIONS

6.1 Past demand for forest products

The least squares technique of regression analysis was employed .« st “lish the past
demand trends in Chapter S The compound growth model was used for all of the data
as it described the trends better than the other six models Regression analysis for
trend projection methods have been used by Buongiomo and Gilles (1987); Fildes and
Howell (1979). LHA Management Consultants (1985, 1987 and 1992); FAO (1986)
and Meier (1986)

$11 Sswnwood

The overall annual demand for sswnwood for all five end users grew by 7% per arvmum
over the 1l-yoar period from 1985 to 1995 The annual growth in demand for
sawnwood with respect (0 end users was &3 follows Construction companes (11%),
carpentry companies (6%), carpentry workshops (7°s), technical institutions (22%)
and casket producers (5%) (refer to Paragraph 54 1 (2 - ¢))

The large differences between total annual sawnwood sales and total consumption
indicated in Table 5 8 was because 20% to 39% of the sawnwood consumed from
1985 to 1995 evaded the normal market system This was due to direct transportation
of products from sources to individual stores Hence sales was not fully resresentative

of consumption in this case

Sawnwood production by the two operational sawmills indicated a negative trend over
the 11 years period (refer to Tables 5 S and ¢ 6) while the pitsawyers and mobile
sawmills supplemented the additional volume demanded The latter category produced
an average of 57% of the sawnwocd consumed in the Western Area from 1985 to
1995 (refer to Table 5 8). The trend in sawnwood production is expected to reverse
following the end of the on-going civil conflict
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This study revealed a per capiie sawnwood consumption of 3 016m’ for the Western
Area which is higher than the estimate of Atlanta Industries (1979) and Kamau (1988)
of 0 007m’ and 0 005m’ per capiio respectively, nationwide

6.12 Coastruction poles

The anmual growth in demand for construction poles for the six end users combined
was 7.0%. Compared to sawnawood, the individual end users generally exhibited a
relatively high snmal growth in demand as follows “jobbing™ contractors (3%),
construction companies (10%), and pestle users (9%) Despite the high demand about
43% 10 93% of poles consumed during the period evaded the normal market system
(refer to Table $ 10) Production and direct consumption of the commodity, unlike for
sswnwood, was common because its use does not entail any sophisticated processing
after harvest

Kingston (1986) estimated & per capesa pole consumption of 2 | poles nation-wide but
this study revealed 0 74 poles per capita for the Western Area  Understandably, the
«ural communities which consume less sawnwood use more poles mostly for general
construction, pestles, 100l handles and furniture Hence the low consumption in the
Western Area in general and particularly in Freetown

613 Funnowa logs

The annual intake of Funtumia logs by SLMICO indicated s negative trend over the 11
years period mainly due to the interruption of raw material supplies caused by the civil
conflict (refer io Table 512) The other reasons are due to unfair competition,
shortage of ‘oreign currency for the necessary importations, and high cost of logs due
to high fuel prices The disruption of supplies over the past three years was, however,
the major determinant factor in log intake rather than the SLMICO's capacity The
negative wrend in demand for Funtumia logs is expected to be reversed following the
end of the civil coaflict
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Factors affecting future demand

Future consumption of all three products will be affected by aemand shifters, some of
which have affected past demand These demand shifters have been found to vary both
with product and end use as indicated below

621

Sawawood

The demand for sawnwood will be affected by the following main factors

(a)

®)

(c)

The high price of the commodity affects its effective demand It is about eight
times more expensive than equal volumes of construction poles or Funfumia logs
(Kamau, 1938 and Hunter, 1989),

The low level of employment could affect the procurement of sawnwood Less
than 10% of the eligible population are employed (refer to Table 6 1 and Bank of
Sierma Leone, 1995) The retrenchment of 30,000 government workers and
further retrenchment plans will exacerbate the situation Salaries are generally
low in companison with other developing countries in t ~ region (refer to Tables
62 and 63) This means that the worker's disposable income is too low to
significantly influence sawnwood sales,

Durabdity of wooden furniture and the use of wood preservatives entails slow
replacement rates  However, the following proposed activities could increase
the demand for sawnwood

(i) The increasing cost of upholstery materials may result in designs
without upholstery but using high-value cabinet wood inste24  This
may offset the need for upholsery decorations without mgnificantly
reducing the demand for sswnwood,

() The imterior decoration and hard-furnishing of the proposed DLHE
buildings and the replacement of 1,080 dwellings in the Western Area
will be .ndertaken by construction and carpentry companies

(ii)  The need to repair or replace the current stock of furniture in dwellings
and offices could increase the demand for sawnwood The absence of
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[ Industry Totai number of persons empicyed in year

- 1805 1986 1987 1988 1989 1980 1991 1992 1993 1994
All industries 74 406 81,212 76,587 78,197 88,153 83240 59,381 56,800 53,247 31,538

Agriculture 5,951 7,051 7.090 7.262 9,529 9,694 7,030 4,835 2,755 408
Mining 6,348 6,357 6,896 5845 6,850 6,244 4,837 3,321 3,378 -
wm 8142 8314 7474 8616 9,391 9,450 5,057 4,102 1,761 1,761
Construction 9,117 91861 7279 7258 12,584 10,491 3658 3,488 2,109 2,109
Power 2,116 2,182 2,188 2713 2,208 2,259 2,154 2272 2,305 2,310
Commerce 6,287 6,922 4,965 5,058 4234 4,082 4,354 3,824 4,487 3,069
Transportation 7,474 8,019 7,545 7,718 7.774 8,221 4,499 3413 1,646 1,883
Seivcas 23,90 25,686 25,650 25714 | 21,012 32,665 27,504 31,142 34,294 19,486

Others o 7,046 7,500 7.500 8012 4,571 134 288 403 512 512
lable 6.1 Employment profiles for daily-rated employeces

(1985 10 1994
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Salary t salary Salary | Highest salary
|____scale Leones US$  Iscale Leones USs
AA lower 781,297 8220 C(E)TG 204,388 2151
AA upper 871,048 169 |C(E) 7 646,792 680.0
Group GA 1,125,360 1846 |[ESS 1,051,182 1106.5
Group HA 806,299 848.7 |[C(MTG 211,716 2228
Group A 1,632,464 17,1850 ICT7 646,792 680.8
Group B 1,501,701 1,580.7 |F3 265,749 279.7
Group C 1405879 | 14799 |G3 270681 | 2849
Group D 1316934 | 13862 |2 197,776 | 2082
Group E 1,235,896 1.3009 |M 938,367 987.8
Group F 1,161,151 1,2222 |N8 646,792 680.0
Group G 1,081,044 1,1388 |P8 371,728 391.3
Group H 740,067 7790 |85 172,422 181.5
Scale A Lower 562,008 5916
Scale A Upper 646,792 680.8
ScwleBe | es7m2| ==. . _ 1 ]
Table 6 - Highest gross annual salaries per scale or group in the
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Country Average# | Average* Ratio@
income purchase pree/

price income
Algeria 1,800DA 2,500DA 1.1.4
Benin 15,000CFA | 55,000CFA 1:3.7
Burkina Faso 25,000CFA | 100,000CFA ! 1:40
Cameroon 30,000CFA | ©0,000CFA 1:2.7
Centr. Afr. Rep 10,000CFA | 99,000CFA 1:9.0
R.P.Congo 33,000CFA | 120,000CFA | 1386
Liberia 1008 4508 1:45
Malaw 60Ka 300Ka 1.5.0
Sierra Lecne 500Le 15.000Le 1:30.0
|Sudan B80SL 2,000SL 1:25.0
Exchange rates as at August 1988

Agena: 1USS = 6 Dinar; Benin/Burkina Fasc/ Camercon
Ceriiral Africa:. Rlep./ Congo: 1USS = 310 Fr CFA; Liberia: 'JS$ =
1UDS: Maiawi. 1USS = 3 Kwacha; Sierra Leone’ 1USS$ = 33Le
Sudan: 1US$ = 2.25L

#Average monthiy N8 for chilled worker.
*Average sales price fo » e and quantity mix per m~ 3.
@Average ratio gives tr > tc'z/ 2mount of salaries for one

m = 3 ¢f sawnwood,

Table 6.3:  Comparison of incoine 10 purchaiing “rice of sawnwood

1 len Afvican countries (Source: Sci-mincks, 1988),



Stellenbosch University https://scholar.sun.ac.za

old furniture shops puts pressure on repair and replacement work which
will increase the demand for sawnwood

(d) Non-wood furniture items such as rattan, cane (raffia and bamboo), metal and
phnicmyreduu!hedumndforuwnwoodbmdnoven!ldmndfwm
A sawnwood will be affected by the following factors

0]

()

(i)

(iv)

v)

Rattan fumiture substitutes wooden furniture but it is relatively more
expensive as it is mostly preferred by tourists who can afford the high
cost. Yo ally.made raffia cane furniture are very cheap but not readily
available in large quantities in urban areas Hence, these can not
effectively substitute wooden Or rattan furniture in these areas,

Mmhllmfumhudsoflecluﬁwhmimﬁmlo
oomonhemmbuorprimewpenuyjohsinﬁnm The staff
cmoun.dlrellsoinvolvedintuchngmdmuﬂyun&eepeioda
for private jobs Due 10 relativel low overheads incurred by these
producers however, the furniture uiﬂbedightlycheap«mdwonud
therefore be preferred by the few priviledged customers;

The need to furnish new schools including those affected by the civil
conflict and 1o replace old furniture will tend 1o maintain the demand at
forecast levels,

The frequent replacement of wooden furniture with metal types
t!lpedallyinld\oolslndpublic houses will tend 10 slightly decrease the
d«nmdforuwnwoodbyllﬁagroup. Theneedforﬂ'oqmplimingof
Wdllinlopfmmﬂlndimpmvelheirwmy.
howcvu-.weighlninumeulﬁxmitureduetothelddedconm
and

Companics producing sawnwood for their own operations may not be
limited by ths high cost of sawnwood in future, especiallv if cheap
transport could be available.



(e)
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(h)
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Increasing use of packaging wood mainly by the low inwume group (Kamau,
1988) could reduce the demand for sawnwood, as indicated below

(i) The use of packaging material is moie common with the carpentry
workshops whose customers prefer rough and affordable furniture.
There is liowever a tendency to repiace these rough furniture as the

(i) About 90% of the wooden crates have now been replaced by plastic
crates in the two soft drnink bottling companies The replacement
process will be completed by 1997 Some packaging wood is also used
in the production of wooden crates The design of the wooden c.ate
allows for frequent breakages of bottles in transit especially on bad
roads. This necessitated the change and

(ui)  Pallet construction for the stacking of crates will continue to demand
sawnwood at the rate of 80m’ to 100m’ per annum for the two bottling
companies  Pzllets used as refrigerator stands are often made of
packaging wood This does not therefore increase the demand for
locally-sawn timber to «ny extent

Hinng of furniture for special gathenngs could affect the demand for sawnwood
This new business of renting mostly plastic and metal furniture for weddings,
funerals and other gatherings, is a significant step in reducing the demand for
sawnwood Cumrent conditions of rent seem to be acceptable This factor
however, affects all furniture producers,

The increasing use of metal doors for front and back entrances of dwellings and
comunercial buildings could reduce the demand for sawnwood However, the
volume of sawnwood normally consumed in the construction of doors is too
small to cause any significant shift in demand,

The need to rehabilitate towns affected by the civil conflict will increase the
demand for sawnwood. According to King (1995), about 1,080 dwellings were
destroyed in the Western Area and the immediate environs during the civil
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conllict Based on the low-cost housing estimate of 4m’ of sawmwood for a 3-
bedroom concrete house with timber-structured roof, 4,320m’ of sawnwood will
be required  The replacement exercise is expected to span a period of over §
years due to funding and other limitations The rehabilitation exercise could
entail the injection of capital by funding agencies and countries (Sovula, 1995)
The possible influx of personnel for the exercise, could increase housing needs in
Freetown where they will initially be based,

The installation of a civilian regime and the on-going peace process could restore
confidence in the business sector This could result in new infrastructural
development thereby shifting the demand for sawnwood upwards In addition,
existing businesses may also expand over the next 5 years This could result in
increased housing needs and therefore the consumption of more sawnwood

The increase in normal death rates in line with population increases could
increase the demand for sawnwood especially for Chnstians and the Fourah Bay
community burials The tradition of all Chnstians using caskets for burials will
probably be amended with time and the respective circumstances. There is now
a strong tendency to stain whitewood to make it look like redwood for some of
these caskets as a cost saving measure In a few instances, caskets are procurred
abroad where the deaths occur prior to conveying the bodies to the country

This may decrease the demand for casket timber locally, depending on the
frequency of such indirect casket importations,

The use of hardboards in concrete casting of multi-storey buildings, is not very
likely to affect demand significantly as only 10% to 15% of future buildings in
Freetown will be affected Apart from the fact that sawnwood used in concrete
casting is re-usable, the total number of people currently renting casting boards is
small and the expansion of the business will depend on the future cost of
hardboards in relation to rough-sawn timber,

Population increases which put additional demand on housing could shift the
demand for sawnwood upwards. The proposed housing project of the
Department of Lands, Housing and the Environment (DLHE) covering the next
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10 years will utilise 1,981m" of sawnwood or 71,323 poles per annum in the
Western Area over the period (Department of Lands, Housing and the
Environment, 1994) and

(m) Increase in demand of especially rural dwellings due to population increases and
shifts in the age structure from youth to adult will affect the demand for furniture
and housing and therefore of sawnwood

622 Construction poles

Future consumption of construction poles will be affected by the following factors
(a) Durability of the commodity when used indoors results in slow replacement

rates When used as raflers in the roofs of buildings, for instance, Amsophyllea
laurina poles could last for 20 years or more,

(b) The increasing use of metal scaffolds and props by the large building companies
could reduce the demand for poles but the total number of new buildings erected
per year will increase the demand for poles These are expected to grow at the
rate of 700 to 900 buildings per anmum These would require ai least 38,000 to
43,000 poles per annum,

(c) The less frequent use of mulitary tents due to a low military presence during
civilian rule could increase the demand for poles for shed construction for

gatherings,
(d) The increasing use of concrete fences which are more effective and durable could

reduce the demand for construction poles which detenorate rapidiy with adverse
weather,

(¢) The use of sawnwcod in place of poles in bunials by the Fourash Bay Community
could increase the demand for sawnwood at the expense ci poles However this
group comprises only 5% to 10% of the Freetown population,

(f) The lull in rebel activities on the highways could reduce the transport cost cf
forest products and therefore the unit cost of poles. This may influence

consumption positively,
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Demand for poles for the replacement of market stalls will increase The
structure of market stalls allows for the fast detenoration of poles since old
corrugated aluminium sheets are often used with a high tendency to leak During
the rainy season these, mostly weak, roofs are sometimes either blown off or
partly damaged thereby exposing the poles to rain  Once the poles are exposed
to rain they deteriorate rapidly It was found duning this study that 20% to 30%
of tiwe stalls are replaced seasonally as the dealcrs try to occupy front positions in
the dry season. Some of the stalls are less frequently used at this time and could
even be demolished Pole demand for the construction of refugee camps will be
finally reduced to nil, following the end of the civil conflizt,

The utilization of packaging wood for the constructiun of market stalls could
affect the demand for poles for that pirpose Unlike p les, packaging wood
provides a flat and ideal surface when used as table 1op+ for the ¢ “play of wases,

The increase in normal death rates in line with population increases +ill increase
the demand for poles for funeral purposes However, in rovements 1~ heclth-
care services could dampen such increases In the absence of proper records, as
in the case of sawnwood for casket production, only estimates of pnie
consumption in funerals was made At any rate the pattern in both case:
indicated a slow growth >vex the 11-year penod,

The demand for pestles and mortars will tend to increase with po, u':ion
According to a replacement rate of 5 years, pestles acquired in 1995 wi'l be
replaced in the year 2000 These replacements and the new supplies should be
replaced by the year 2005 The 105,404m’ of timber utilised for mortar
construction will increase with normal population increases at a very slow
replacement rate of 20 to 30 years (refer 1o Table 4.7),

The proposed new dwellings in the Western Area will need poles for the
construction of cutdoor kitchens and latrines. At the normal rate of construction
of 700 to 950 houses per annum in the Western Area, it would require these
units for 70% to 80% of the new buildings and
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The proposed housing project mentioned in Paragraph 6 2 I(h) will require
105,000 poles for the mud-and-wattle houses with pole-structured roof

623 Funtumia logs

The future demand for Funmumia logs will be affected by the following demand

wifters:

«)

®)

(c)

(d)

(e)

o

(8)

(h)

The likely employment of some match factory personnel in other establishments,
i the resumption of operations are delayed for a very long time This could
¥ect log intake depending on how crucial the worker's operations are,

Ttz possible diversion of funds by management to other businesses on a
temporary basis could influence the liquidity of SLMICC at the initial stages of
resunption of operations,

Possible damage of the company’s machinery due to lack of use cuuld increase
down-time on resumption of operations Delays will be inevitable when such
mantenance oper ations involve the acquisition of parta from abro.d,

Foreign currency restrictions could affect the importation of production
requirements and a possible decrease in demand for Funiumia log?,

Demand for Funtumia logs for carvings will increase :» « = with population
increases and with the status of development of the tounis © itry. Tourists are
the mejor purcl.assrs of carvings and other handicrafls fro o ‘hops,

With the lull in the ivil conflict and an end 10 hosuities in sight, normal match
production operations could resume immediaiely,

The need to make up for lost production could entail extra working time and
therefore a high initial log intake,

Log supply from the Moyambs *is ¢t which is about 100km from Freetown
could maximise profit by cutting 1 w: transport costs and
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(i) Tbeimenn'veuseofmuches for Iightinghommdcookimbylhepoor
mwmw:ohmmlhodmm\dforuﬁscommodityinﬁmwith
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6131 Dumndfocuwnwood

(a) Construction companies

The ; .
s m@mmnwwmmwwfmmkll%muto
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t) Carpentry companies
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@num 10 4 7% per anmum in the future

(d) Casket production

ThmMmdS%mm,wﬁchcouldhwebmlighubmﬁrm

MpumdwhnwbytﬁsmmpwaMwbembm
tlildnddbemlwedlolbanl."%pnm

() Al end users

mmmwuwmmmmumwmuwm
% 10 7 6% per annum.

632 Dmndﬁxc«mnmionpolu
ﬂnwofmmﬂpdubyﬂefoﬂowimmdumwinbem‘caedbydmm
lhiﬂ:mnmﬁmethWGZZ

(a) Funeral ceremonies
Dupuethelbmeeondarlyobmvedumdﬁ’omthedtmdndunmdmm
eonﬂnxdmpolafaﬁanaﬂmuﬁkdytominﬁmwﬂhpopuhtjon
increases in future

(b) Pestles

Apmlmdmhiadmndofmpnmwuobmnedformismm
lndﬂisMisﬁkdytoi!ﬂuutolO.S%mminmmm

() Kitchens and latrines

lhdmrmdfapduhrﬂﬁ:mduuhﬁkdytohminﬁuwithhouing
nud-u%m%ofmw:.pwwldrequim(huemucmm(cm
Statistics Oftice, 1985)
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(d) Market stalls and refugee camps

Although there will be no demand for poles for the construction of refugee camps
following the cessation of the civil conflict, the demand for poles for the construction
of market stalls is likely to increase in line with population increases of the Western
Area

(e) Construction companies

The annual growth rate in consumption of poles by this category is expected to
increase from 10% to 10 5% per anwrum

() “Jobbing" contractors
The trend in the demand of poles in the structures of buildings by “jobbing"” contractors
is expected to increase from 3% 10 4% per annum

(8) All end users

The trend for the overall demand for poles by all end users is likely to increase from
T 10 8 6% per awum.

633 Demand for Funmuntia logs

The future demand trend of Funtumia trees will be affected by the demand shifters
mentioned in Paragraph 623 Despite the decreasing demand trend observed from
Teble 5 12, however, the future demand trend for this commodity is likely to be 5.0%
per annum in line with population increases for tne poor communities in the Western
Area and to make provision for the continuous exportation of matches to neighbouring
countries (refer to Paragiaph 6.2 3(i)) The factory's capacity (refer to Paragraph
5.3.3) could cope with the scale of production
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7. FRAMEWORK OF THE STRATEGIC PLAN
7.1 Vision, goal and objectives

7.1.1 Vision

The vision of this strategic forestry development plan is the judicious management of
the forest resources of the Western Area and the neighbouring supply regic « in order
to ensure the sustanable production of forest products and the related services for the
benefit of the commuwity.

712 Overall goal

The overall goal of this plan is to ensure an adequate supply of sawnwood,
constiuction poles and Funtumia logs for the development needs of the Western Area.

7.1.3 Objectives
This overall goal will be achieved through the following specific objectives
(a) To supply the following commodities to the Western Area

(i) At least 11,283m’ of white sawnwood by the year 2025,
(i) 853,660 Construction poles by the year 2005 and
(1) Al least 81,746 mature Funtumia africana ivees by the year 2010

(b) To ensure sustainable landuse practices in comformity with the environmental
concerns of the Western Area as enshrined in the Forestry Act (1988) and the
enforcing Regulations of 1990 (Forestry Division, 1988 and 1990)

7.2 Sources of interim timber supply

721 Sawnwood

Kingston (1986) estimated a standing timber volume of 33 4m’/ha in forest reserves
and 21 3m’/ha outside reserves in the natural forests of Sierra Leone. Schatens (1989)
however, suggested 15m’/ha based on a standing timber volume of similar forests in
neighbouring Liberia and only for timber trees with a miumum merchantable diameter
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at breast height of 60cm This low estimate of standing timber volume sesms
reasonable as only 30 out of the 200 tree species in the closed forests (15%) are being
harvested for timber at the moment

Schatens (1989) also estimated that sbout 97,000m' of Gmelina arborea and
81,000m’ of Terminalia ivorensis and a small proportion cf other species, could be in
the pre-1972 plantations nation-wide The mean annual increment (MAI) of
plantations, closed forests and forest regrowth are estimated by him as 3 to Sm’/ha/yr,
2 10 4m’/hatyr and 2 10 Im’/ha/yr respectively

The total volume of standing timber in closed forests in the east of the country, from
where the redwood is currently supplied, could therefore be estimated at 1,590,225m’
on the basis of a standing timber volume of 15m'/ha (assuming only 15% of the tree
species are utilised for timber) and a total area of 106,015ha However, the above high
MAI estimate of 4m’/ha/yt for closed forests will yield an annual exploitable volume of
only 424,060m’ for s total area of 106,015ha This annual allowable cut could be
harvested from the forests in the east of the country on a sustained yicld basis

Forest estates and salvage arcas in the South West, North West, North Central and
Western Area regions should supply the required whitewood timber for the Western
Area n the interim until the planned plantations come into maturity (refer to Paragraph
7.3.1). The areas of forest estates in the four regions are indicated in Tabie 7 1

Region Forest reserves Protected forests Total forest area
(ha) (ha) (ha)

Western Area 17,4403 00 17,4403
South West 35780 2990 38710
North Central 52,446 4 8,653.2 61,0996
North West 2160 2,351.0 2,567.0
votal area of forests

[ (ha! 73,680 7 11,303.2 84,983 9

Table 7.1: Areas of forest estates in the timber supply regions (Source: Forestry
Division files, 1995).
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Based on a total c:e. of 84,983 9ha and this estimated standing timber volume of
15m’/ha, about 1,274,758 Sm’ of timber could be exploitable in the four regions.
From the high MAI estima* " of <m’/ha/yr for closed forests indicated earlier however,
an annual allowable cut of only 339,935 6m’ can be harvested from a forest area of
84,983 9 on sustainable basis

Although MAI records for th: common plantation species of Sierra Leone were not
avaiisble, figures quoted by Evans (192" far other humid tropical regions could appty
to the country (refer to Table 7 2).

Species Country MAI (m’/ha/yr )
Terminalia ivorensis® Nigc-ia 10-12
Triplochiton scleyaxylon® Cameinon 8

Tectona grandis Tanzania 12

Gmeling arborea Nigena 15

Eucalyptus camaldulensis Cameroon 5-10

E. grandiswrophylla’ Brazl 60

Pinus caribaea var. hondurensis Tanzania up to 40

(* wide spac:ng)

(+ clonal hybrids)

Table 7.2: Mean annual increment of plantation species in the humid tropics (Source.
Evans and Wood, 1993)

The eucalypts indicated in Table 7 2 are normally planted for fuelwood and poles while
the rest of \ue species are grown for sawnwood in Sierra Leone

Due to the long rotations and inadequate understanding of the silviculture of the so-
cailed redwood species, supplies from natural forests of the eastern and other areas of
the country must continue to satisfy this demand, as no redwood plantations will be
establishe:!

Panguma Saw: ills and Forest Industries Corporation are likely to continuc to export
about 227m’ of redwood annually (refer to Tables 5.5 and 5.6) About 1,334m’ of
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non-coniferous timber is likely to be imported annually for various projects nation-
wide (refer to Table 73) It was not possible to determine what proportion of these
sawnwood imports was solely utilised in the Western Area but the proportion could be
quite substantial due to the economic importance of the region (refer to Paragraph
1.5(b)).

Year Sawnwood impoits (m’)
1982 - 1986 2,805
1987 221
1988 8,285
1989 1,000
1990 276
1991 .
1992 330
1993 1,840
1994 1,260
Annual average 1,335

( * = no data available}

Table 7.3: Imports of sawrmwood berween 1982 and 1994 (Source: Central
Satistics Office, 1995)

w1 Of7¢r 1o reduce transportation costs, timber supply should be limited to forest
ertates and communual lands within 100km of Freetown. About 30% of the low-lying
estates of the Western Area are planted mostly with fuelwood species (Koroma, 1995).
On the basis of the planted area of 219ha and »n estimated standing volume of 20m’/ha
a total fuelwood or standing timber volume of 4,38Cm’ could be available for
exploitation However, calculations based on a high MAI of Sm’/ha/yr for timber
plantations gives an annual allowable cut of only 1,095m’ for a plantation area of
21%ha.

PLAN International in collsboration vith the Forestry Division, assisted farmers to
establish 400ha of Acacia mangium and A. auriculiformis woodlots in the Western
Ares between 1992 and 1994, Similarly, the FAO-Forestry Division Project assisted
farmers to establish up to 1,000ha of the two species, and a small quantity of oth is
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from 1983 10 1991 (Koroma, 1993). The A.mangium and A.auriculiformis plantations
could provide sawlogs in about 25 years to augment sawnwood supplies The 1,400ha
of plantations of the two species on farmers’ fields should give a standing volume of
20,000m’ st the time of clesrfelling if managed for sawlog production.

7.2.2 Construction poles

There is no known plant denzity estimate of pole-stage Anisophyliea lawrina plant
populations oa consnunual lands in the country However, studies by Sannoh (1993)
and Labbie (1988) indicate that the species is widely distributed in the country. Savill
and Fox (1967) in an enumersation exercise, found 3 to § trees of more than 60cm
diameter at breast height (DBH) per km’ in the Gola Forest Reserve The Gola forests
like the forests of the Western Ares are the few remnants of the Upper Guinea Forest
Block, hente similar species composition could be found in the latter forest. Since the
species thrives well in forest regrowths and secondary forests, plant populations in
disturbed forests of the Westorn Ares could exceed 500 stems per km’ as trees of
lesser size classes could have indicated higher populations in that enumeration
However, the mansgement objective of the Western Area forests does not entertain the
exploitation of these forests for poles Hence the demand forecasts indicated in
Chapter & will be met from plantations within and outside the region (refer to
Paragraph 7 3.2). Nastural mands of the species in the lowlands of the Westen Area
and from other iegions could sugment supplies from plantations. Poles are slso
obtained from Gmelina arborea stands for Agricultural Shows and other munor
construction work at the moment

The volume of timber required for mortar construction (refer 1o Table 4.7) was not
catered for because logging residue is often utilised and various indigenous tree species
are presently utilised. [If a whole tree is utilised, a3 many as 10 mortars of 1m height
could be obtained ss revealed by this study The demand for timber for this
commodity is further reduced by its long durability (refer to Paragraph 6.2.2(j)).

123 Funtwmia logs

Although there has been no recent studies on the density of Funfumia gfricana trees in
parts of the Westarn Area, Savill and Fox (1967) quoted a density of 18 and 9 trees of
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19¢cm to 39cm DBH and 39cm to 58cm DBH respectively per hectare in the Lalay
Forest Reserve in the south of the country.  Since this forest is similar in structure and
composition to the forests of the Western Area, these estimates of Fumfumia plant
populations could apply to parts of the Western Area It is likely that DBH classes less
than 19cm, which were excluded from Savill and Fox's (1967) enumeration, could
indicate higher densities in the Western Area

It is however important to note that the Western Area Forest Reserves mainly serve a
protection function. In addition, the natural Funtumia stands especially on low lands
are expected to satisfy the traditional carving needs of the population while this study
is aimed at producing plantation Funtumia logs solely for the match industry. The
latter demands more Funtumia logs than the former This is because other tree species
are also used for carvings (Glyn-Davies and Richards, 1991) and carvings from other
regions are also sold in Freetown This use of alternative species and the sale of
carvings from other regions in Freetown has no influence on the demand for Funmumia
logs in the Western Area. Thus the total demand forecasts are to be catered for as
indicated in Paragraph 7 3 3 below

7.3 Balancing supply and demand

Timber plantation establishment will be deferred to the year 2000 because of the

following reasons

(i) The results of the plantation species trials proposed in Project S2 (refer to
Paragraph 7 4) will eventually indicate the choice of suitable species for planting,

(i) Funding and logistical constraints could deliv the implementation of some of the
proposed projects for even up to four years.

However, if funding and logiziiiz! constraints could be addressed adequately in a

shorter time period, then the time for plantation establishment could be brought

forward accordingly. Unlike construction poles and Funtumia trees, the choice of
timber species to be planted was based on past experience and the results of this study
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There is very little knowledge of the smilviculture of the potential pole species and
Funtumia africana listed in Project S2

There are currently 1,274,083 Sm’ of standing timber in the 84,938 9ha of the four
supply areas indicated in Table 71 and 1,590,225m’ of standing timber in the
106,051ha of closed forests of the east of the country (refer to Paragraph 7.2.1)
assuming a standing timber volume of ! Sm’/ha  The annual allowable cuts indicated in
Paragraph 7.2 1 will continue to satisfy the demand for sawnwood on the Freetown
market untii the whitewood timber plantations established in the year 2000 mature in
2025 Most of the timber supply indicated in Paragraph 7 2.1 should however be
supplied from existing plantations in the Western Area as prices of current supplics are
relatively high partly due to high transport costs  The aim is to meke the Western Area
self-sufficient in sawnwood supply Experience gained during the cvil conflict
indicates the risks associated with product supplies over long distances The demand
forecasts in Table 7 4 indicate a demand of 56,807 timber trees by the year 2005 Of
the 56,807 timber trees 1o be established yearly from the year 2000 1o 2004, 51% will
comprise of redwood while 49% will comprise of whitewood Subsequent reviews of
the plan in years 2005, 2010, 2015, 2020 and 2025 wall ascertain whether the
proportions of the two grades of timber are still valid and will take new demand
forecasts for the years beyond 2005 into account

The volume of redwood timber in closed high forests in the east of the country could
adequately satisfy the demand for this grade throughout the life of this plan, if judicious

The Western Area lowlands could provide up to 730ha in the Fabaina and Waterloo
forest reserves for the establishment of plantations The possibility of using farmers’
fields for the establishment of plantations is highly feasible on the basis of previous
experience. The use of these communual lands is inevitable as a total land area of at
least 2,840hs would be required for the establishment of timber plantations over the

25-year period.
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However, the actual areas of these annual plantings should increase in line with the
changing demand trend over the 25-year period The actual areas will therefore be
determined from the five-yezrly reviews of the plan Hunter (1989) estimated that
Pinus caribaea plantations at Braford in the South-west of the country could attain a
40crmn DBH in 25 years The choice of rotation for the fast growing species
recommended in project L2 was based on this estimate Thinnings will be used as
firewood for the Western Area market

Sawnwood foreca<ts fs tne year 2005 (m') 23,027
Less 51% for redwood from natural forests 11,744
Less annual average sawnwood impomtm') 1,335
Plus average sawnwood exports (m ) 277
Revised sawnviood forecast for the year 2005 (m') 10,225
Conversion factor for sawnwood to roundwood 25
Required roundwood volume by the year 2005 (m') 25,563
Volume of an average plantation tree at rotation age of 25

years (m') 0,45
Total number of trees required 56,807
Planting density @ 5> Om x 3 Om (s p ha) 1111
Stand density at clear-feling (s p ha) 500
L.and requirement in the year 2000 (ha) 114
Land required for sustention (ha) 2.840

Seedling requirements in year 2000 (inclusive of 30%
allowance for bewtir 4 up 164,650

{Values rounded to the nearest whole number, but actual values including
decimals were used in the calculations)

Table 7.4: Determination of land and seedling requirements for
timber tree plamiings in the year 2000 and for sustainable

production
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732 Construction poles

Since the mimimum rotation of the construction pole plantation species (or natural
stands) is five years (Amoo-Gotifnied, 1994 and Glyn-Davies and Richards, 1990),
current sources of supply should continue until the first harvests of construction poles
from plantations in the year 2005 Coppice rotations of Amsophyilea laurina will be
managed until a reduction 1n coppice vigour necessitates the replanting of the site.
Lebbie (1988) and Sannoh (1993) noted that A. Laurina coppices well

Current supplies of construction poles from within 100km of Freetown are expected to
satisfy the demand for 4. kaurina poles until the year 2005 The proposed plantations to be
established by the year 2000 should supply all 853,660 poles projected as a demand for the
year 2005 Plantation establishment 1s deferred 1o the year 2000 for reasons explained in
Paragraph 73 At least 1,109,758 seedlings of various construction pole tree species
(inclusive of 304 for beating up) should be planted annually from the year 2000 to 2004 in
order 10 sustan pole supples (refer to Table 7 5) A 1otal planting area of at least 960ha
will be required for the establishment of these plantations This area will increase annually
on the basis of the change in the demand trend for construction poles over the forecast
penod and subsequent review peniods  In addition, natural stands of Amsophyllea brought
under management as proposed in Project S5 (refer 10 Paragraph 7 4) could augment
plantation supplies of the sp. _s accordingly

Construction pole forecasts for the year 2005 (poles) 853,660
Number of trees required by the year 2005 853,660
Seedling requirement (inclusive of 30%s allowance for replacement of

failures) 1,109,758
Recommended spacing 15mx 1 5m
Planting density (plants per ha) 4,444
Land requirement for planting in the year 2000 (ha) 192
Land required for sustained yield (ha) 960

(Values rounded to the nearesi whole number, but actual values including decimals
were used in the calculations)

Table 7.5: Determination of land and seedling requirements for new
afforestation with pole species in the year 2000 and for sustainable
production
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Since the profitability of the pole-selling business is significantly influenced by
transportation cos 1, the supply of this commodity from the Western Area plantations
and natural stands in the lowlands should be given priority The actual volume of
construction poles in the Western Area can not be easily estimatcu but whatever the
case, supply from these natural sources especially on the highlands contravenes the
management objectives of the forests of the Western Area  Thus pole supplies from
plantations by the year 2005 should be encouraged as far as feasible

733 Funtumia logs

Although there could as well be up to 50 Funtumia trees per hectare in some parts of
the Western Area, this stock should be reserved for the satisfaction of traditional
carving needs.  This estimate of 50 trees per hectare is higher than the findings of Savill
and Fox (1967) which excluded all Funtumia trees less than 19cm DBH as timber
supply was the main objective of their enumeration The Sierra Leone Match
Industrial Company (SLMICO) has sometimes used Funtumia logs of less than 19cm
mid diameter between 1985 and 1995 (refer to table 7 6)

Log mud-diameter® | Length of log
(cm) {(m)
178 070
203 0.70
229 070
254 070
279 070
305 070
330 0.70
356 070
381 070
406 070

Mean log diameter 29 2cms |

* diameters recorded overbark

Table 7.6: Dimensions of Fumtumia logs wtilised by SLMICO from 1985 1o 1995
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The small diameter Funtamia trees could also be used for carving of spoons, clothes
“paddies” and other small houschold items. The current demand from this end use is
likely to be sustained as some of the carvings sold in Freetown are actually made in the
other regions. In addition, other tree species are also utilised in carving (Glyn-Davies
and Richerda, 1991) This further reduces the demand for Farstamia for carving. The
81,746 Famtamic trees forecasted as & demand for the year 2005 for match splint
production could be met from plantations within or in clost proximity to the Westem
Ares (refer to Tables 6.4 and 77) This entails the establishment of at least 236,131
Funttnic tress par yesr from the year 2000 to 2010 in order to sustsin supphes.
Funttowia plantation establishment should be defes.ed to the year 2000 for similar
reasocns given in Paragraph 7.3 A total planting area of 1,635ha will be required over
plantations mature in the yoar 2010

The rotation of the species will be 10 years Savill and Fox (1967) found tha
Terminalia ivorensis (which is & fast growing light demander like Fiowuwia) sttained a
beight of 9.3m in 6 years and added & mean diameter increase of 2 4Jcm per year on a
good site in the country If this growth performance could be applicable to Funtuomia,
s DBH of sbout 24cm could be attmined in 10 years The Sierra Leone Match
industrial Company which bad utilised logs with dismeters ranging from 18cm to 40cm
(= mean of 27cm) over the period 1985 to 1995 could utilise the small diameter logs.
The pole species trial experiments (Project S2) (refer to Paragraph 74) would
determine th optimum rotation of all the species Famfumio thinnings would be
utilised for carvings of small household items and also for firewood. The proximity of
the plantation to Freetown would reduce transport costs immensely.

At least 164ha of Fannumia plantations should be established annually for 10 years in
order to sustain part of future supplies The actual plantation area required after the
yoar 2000 will incregse annually in line with the changing demand trend

Since there was no positive trend in the demand for Fursaamia trees by SLMICO, the
meaximum consumption figure of 50,185 for 1986 was accepted for 1995 and increaser:
by a trend of 5.0% per anoum (in line with annual population growth for poor
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Mmmmmmprmﬁm for exports) to obtain 81,746 trees in
hmM&(rﬁwmoJJ) The reason is that SLMICO confirmed,
wmm,mulmmmmuammmmm

of the ~vil conflict (refer to Paragraph $ 3 3)
meruunmzoos (trees) 81,746
mmyolmssoﬂ(.pm 1111
Mdﬂyudm.wltlph) 500
Land requirement in year 2000 (ha) 163
Land required fo- sustention 1,635
mwummcmnmmmm

besting up) 236,131

et

(Vﬂmwwwmwhkm.hnmwvduuindudm;decim
were ued in the calculations)

s p ha = stems per hectare

Table = 7 Determination of land and seedling requirements for Funtumia
plantings in the year 2000 and for sustamnable production
7.4 Development strategy

Theioﬁowh;projxtproﬁlulddrmthedcvdomuorforwmourminmm-
term

Froject S1

Extension coverage on the valus of Amisophyllea lauring and Funtumia africana

(2) Tuinin;wmkdnpfuﬁdducﬂ'onthelbove.

(b) Sﬂlmzmonoﬂhelowcommuaw
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Blighia wehvitschii and
Trema guineensis

(®)  Exotic species:

E camaldulensis

E tereticornis

E deglupta
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E wrophylia

Alizia falcatarig
Ghincidia sepinm
Sesbama grandiflora
Acacia auriculiform
A mangium and
Lewcaena lewcocephala

National Academy of Sciences (1983) describes the growth requirements and uses of
these exotic specics

Project 53

Idenufication of high density naturai stands of Amsophyllea laurm: Funtumie;
africana, lerminalia worensis and Gmelina arborea in the North-central, North-
western, South-western and Western Area regions

The main activities of the project should entail the determination of the vield potential
of stands of these species through the steps indicated below

(a) Identify suitable stands of the four species,

(b)  Estmate sizes of productive areas,

(€)  Esumate age of forest or Planting date, as appiicable,

(d)  Conduct a 5% inventory of stands to estimate standing umber volume and
(¢)  Plan the Management of the communual lands with the local communities
Project S4

Tnal introduction of exotic pole species to the Western Area market
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The following species could be introduced for the provision of pestles, fencing
materials, burial poles, and other rough construction work where Amisophyllea poles
may be too valuable 10 use

Cordia alhiodora

Acacia mangium

A. auriculiformis

Gmelina arborea and

Lencoena levcocephala (K8 vanety)
MﬁmfcmmmummdﬂywdlbhwiﬂinwkmofFuﬂown This study
mmwmmmmwmmMammmorm
mbduuhudnuonthehighmy. Cuuonmmwydidnoldemndpolesby

species, they were rather interested in the physical characteristics Gmeling poles are
already used in the provinces (refer to Paragraph 7 2 2)

Project S§
Assessmer.. of the pole and timber production potential of the Portloko District

Most oi e poles and rough-sawn timber currently supplying Freetown come from the
Portloko i) atrict  The objective of this Project is to either rehabilitate or completely
plant-up some of these lands with Gmeling arborea and Terminalia ivorensis which
dominate the rough-sawn timber market The following activities should be
undertaken

(a) Euimnevohcmofmmplmm;ndonconummdhnda.

(b) Estimate stand density for Amisophyllea and other alternative pole-producing
species,

(c) Plant degraded areas with appropniate timber species and

(d) Identify natural stands of timber and poles for management in collaboration with
the community
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Project S6
Trial introduction of other species to the match industry
The following new species could be mtroduced to the industry for trial in match
production as the use of only one species has proved to be nisky at the time of civil
conflicts

Gmelina arborea

Ghiricidia sepium

Acacia mangium

A awuriculiformis

Cordia alliadora

Cancarium schweinfurthii and

Maesopsis eminn.

According to Gwaitta-Magumba (1996) the last two indigenous species are usea by &
match company in Uganda All the species exhibit some degree of straighness, low
density, cyhindnical shape and low colouration, which are the main attributes preferred
for match production According to the SLMICO management, soaking of Gmelina
arborea logs for 24 hours reduces their hardness thus making them more suitable for

match production
Project §7

Strengthen colisboration with the Guma Valley Water Company (GYWC) on
catchmeat protection

Maragement of the proposed project should enhance the management of the Guma
catchment through some innovative steps in collaboration with G« wC. These could
include:

(a)  Funding of radio and television programmes on forest consarvation in the
Western Area,
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(b)  Support for the replanting of degraded portions of the catchment,

(c)  Suppon for forest protection efforts around the Guma catchment and

(d)  Produce extension matenials for public education and hold consultative
meetings with the local communities for wdeal resource management practices

Project S8

Strengthen coll~ooration with the local communities on forest management in the
Western Area

The main activities of thus project could entail

(a)
(b)
(<)
(d)
e)

(n

Appointment of honourary forest guards,

Harmonization of receipts and permit systems,

Identification and replanting of heavily degraded areas,
Regulanzation of the pricing system for forest products,

Traming of charcoal producers on efficient production methods and

Involvement of wood cutters in tree planting and plantation maintenance

The following project profiles address the long-term production strategy

Project L1

Establishment of construction pole and F untumia africana plantations (both within and

outside forest reserves)

The following species could be established, within the Western Area as indicated
below

Anisophyllea laurina (960ha) and

Funtumia africana  (1,635ha)
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Othr. suitable construction pole Species revealed by the pole species trial indicated in
Project $2 should be planted in appropriate proportions as demanded by the market
(refer 1o Paragraph § | 1)

mmofp‘mulbeudnmedmhmwiththcﬁve-yuﬂyrwimoﬂm

wmum«mmmmmrmm
@Mmmmumsmmmmumomzsm
as indicated below

Terminalia vorensis (1,000 ha),
T superba (280ha),

Gmeling arboreq (| ,000ha),
Tectona grandis (280ha) and
Triplochiton scleraxyion (280hs)

Ahhou;hduhuisblndonthegromhpmbmwmsofwenpeduwiﬂunlhe

Project L3

Tbofouowimmdnlc:i\riﬁumldbeundmnkm
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(a) Assess the extent of degraded areas,
(b) Raplant areas with origimal or other species (as spplicable) and
(¢c) Protect estates against wild fires in particular

Soms of the recomumended apecies in Project L1 above, could be planted in these
eSS,

Prejoct 1.4

Development of inland valiey swamps.
These swamps will provide altermative farmiands 1o areas with high devsitics of
Aniscpiplisa, Termunalia, Funtwmia snd Gmelina stands on communual lands.  All

swemp development programemes should be preceeded by environmental mmpect
asseantwent studies

The following main activities should be undertaken

(3) Determine aress of swamps in the regions concerned,

(b)  Assess the status of development of the swamps,

(c) Determine the ownership of the swamps,

(d) Negotiate with landownaxs for joint management of the Anisophyllea stands,
(¢) Seck funding for the development and or maintenance of developed swamps and

() Plan the use of swamps by families whose properties in the uplands are selected
for the management of the four species.

75 [Ezecution of the plan

7.5.1 Responsible agency

[ is proposed that the Forestry Division of the Department of Agriculture and Forestry
will, in collsboration with the following institutions, implement and execute the plan:
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(2) Department of Lands, Housing and the Envirorment,
(b) Guma Valley Water Company,

(c) Sierra Leone Match Industrial Company ,

(d) The four rural district councils of the Western Area,
(¢) The National Tounst Board and

(0 Department of Internal Affairs and Rural Development

Natural resource management projects have recently developed a more participatory
approach by incorporating local ideas into scientific resource amnagement (Watts,
1994 and Tanz and Howard, 1991) The executing agency should therefore ensure the
full participation of the local communities at all stages of the project cycle in order to
The implementztion of this plan will be effected under the aegis of the followang policy
documents which may have direct influence on it

(a) The National Environmenta! Action Plan,
(b} The Agncultursl Sector Master Plan and
(c) The National Forestry Action Plan

The sawmulls wiil collaborate indirectly in t=rms of the pevrient of sv.ore.tation fees
which could partly support this plan  The proxinity of these milis (2t least 200km) to
the Western Area could prohibit direct collaboration

Funding agencies are expected to provide the necesary financis! and logistical suppon
for the implementation of the projects identificd in this plan The iastitutional capacity
of the Forestry Division in terms of stafl calibre and strength was described in
Paragraph 2.6 The physical location of the proposed projects within close proximity
to the Forestry Division Headquarters could be an added advantage in terms of follow-
up visits by senior forestry staff and donor representatives.
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752 Time frame

The implementation phases of this plan will be divided into three distinct time periods
as follows:

(a) Shori-tarm: This phase ranges from 3 10 5§ years Projects S! to S8 should be
implemented during this phase as indicated in Paragraph 74 The ‘irst major
review of the plan will be done at the end of this phase.

(b) Medium-term This phase ranges from S 10 10 years in which projects L1 to L4
should be implemented as indicated in Paragraph 74 The second major review
of the plan will be done during this phase

{c) Loag-tenn This phase ranges from 10 t0 20 years Two major reviews of the
plan will be effected m order 10 determine demand forecasts for all products for

the next five years following the expiration of the 25-year period

The demend forecasts in Chapter 6 were kmited to oaly 10 ysars but are subject to

five-yearly reviews due to the advice of a number of suthors Beckenstein (1979 and

1982), Lasserre and Thanheiser (1982), Helmer (1979), Makridakis and Wheelwright

(1982), and Page (1982) all cautioned against long projections as the forecasts could

be overtaken by events and further stressed that forecasting the direction of change in a

iong term trend is, equally as important as the trend

753 Limitations

The supply of most of the products from plantations could be affected by some of the

(a) There is a fhirly high incidence of wildfires in the lowlands of the Western Area.
Plantstions have 10 be established in these lowlands despite the high populstion
densities and the relatively high incidences of fires. This is because the rugged
terrain and environmental considerations for most of the highlands, weigh against
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Farmers may need assistance at all stages of the plantation work These could
include uimple tools, chainsaws and transport facilities for the delivery of inputs
and products Funds for the engagement of additional labour would be
required, as the farmers will stili continue subsistence farming programmes
Some willing migrant farmers may not easily acquire land on a long-term basis
for Funrumia log or pole production This is due to the nsk of ownership
claims which are normally influenced by one s length of stay and the ownership
of permanent crops on a piece of land

Reliance on natural stands especially from the east could entail higher prices for
sawnwood due to high transport costs

The results of the species trial plantings will determune the choice of pole species.
The adaptability of the mst growirg exotics could ensure short rotations
otherwise longer rotations would be envisaged

The acceptance of exotic species by the market will be crucial to the choice of
Food aid was very helpful .2 the develcpment of farmer’'s woodlots referred to in

Paragraph 731 This asmstancc should be only terminated when the first
harvests generate funds to support subsequent operations

An annual deforestation rate of 6,000ha (refer to Paragraph 2 2) applies to all

product supply regions. In addition, the two northern regions are also prone to
more rampant wild fires in the dry season than the Western Area

Recommendations for further research

This study has identified a few areas for further investigation The categories of
sawnwood producers, sawnwood substitution and the volumes of imported rough-
sawn timber on the market could influence future forest management Specifically, the
following investigations are recommended:
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Freetown (Forwai, 1995) Wlﬂetbediﬂhgmhivuionprwucucomimtodqiae

hmiﬂhmlowmfolbmu;..:ofm

utilization and trade

(a) mmwamumwmm

(b) ll-hmafhmwhnlhemry

(c) demwthmmwwm
on this potential,

(e, Wydmmumwmthththuudm
mmwmummmw

(e) Amndyonhcpto&uhlityohhemmﬁmmwebunmmumof
mmmwmwrm

‘EWhmepmfmodspeciufonopebecmuofthemwuhwhichnc:u
be'qiuandlhoduwmwurwh Laccmnvullﬁﬁumillh:p
MWM(M3w4ﬂmeMe&m&m
&wm&wmﬂmm
lfmumddpuﬂynbdnmnmoodin:heﬂmﬁlmindumy.mm
MberduudanSiuan‘sforemfo:ﬁmiweum Experience from
Ni.chlwzhumnﬁnmmhumlpomuh!inWeuAﬁiu(Monkinu
1994)
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762 The value of the pitsawing industry

The pitsawing industry provides substantial volumes of rough-sawn timber for both the
rural snd urban markets Despite this significant contribution, the totu number of
sawyer groups and their anmual output of sawnwonod is unknown Duning the forestry
soctor revisw n 1989, this sector was targetted for training in the areas of
snviruwn _.al protection and conservation, improvements in log .ecovery, tree
planting and plantation. maintenance The following ma,or investigations could throw
lighk on their activiues

(s) Number of pitsawyers and thewr annual production output,

(b) The number of saws and men per group,

(c) Types of saw mantenance equipment and tools used,

(d) Sustainability of groups and the frequency and sessonality of their operations and

(¢) Previcus attempts at the regeneration of exploited areas

7613 Utilization of lesser-known indigenous species

Exploitation of umber species in Sierra Leone has been mostly influenced by local
experience and the desure to satisfy Fust World markets Presently, only 30 out of the
200 umber species in the forests are harvested for sawnwood (Schatens, 1989) Some
research into the potential umber species presently not utilised could be useful Policy
measures in favour of the use of those species could help to reduce pressure on th .o-
called commercial timber species Timber species such as Ceiba peniandra we
imporiant commercial species in Ghana (Sarre, 1994) while they are mostly «ied a3
1/2*x3"x12ff cover smrips in Sierra Leone Thus the review of the lesser-known
indigenous species used by neighbouring cointries could make a good starting point.

764 The utilization of packaging wood

It was found in this study that packaging wood is currer .y used in the construction of
paliets, chesp furni re, market tables and for Jdoors and windows of low-standard
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buildings The official source of entry of this material is the Queen Elizabeth I1 Quay
Determination of the volume of wood indirectly imported in this capacity annually,
be producing this type of wood in remote areas where it may not be in demand. The
value of this sswawood however, may not justify the high cost of transportation to
urban aress. The substituting role of rough-sawn timber could enhance the planning of
future timber needs.
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