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nmuu:TIC. 

'1'hi.s l'.e(X>rt has been produced in response to a request fJ:an a.IOO "'lb 
pn:x::b:e a frclmawrk for classifying developing countries with respect 
to tOOir level am type of wood-based i.n:lustries so 'that .integrated 
technical assistance progranmes can be developed that will be 
applicable to each group with relatively camon factors". 

'Iba report considers the type of .infonnation which is available and 
relevant to such a classification syst:en. Foss.ible criteria for 
grouping countrfas are discussed, resulting .in the deuelq:nent of a 
framework of basic characteristics, constraints variables and 
en.'lancement variables whicb could be used in a Wood Industry 
Classification System (WICS) • 

Using, as exanples, eight countries fran each of South am Central 
Anerica, Africa, arrl .Asia, the fratte«:>rk is tested to examine its 
usefulness for identifying groups of countries having similar needs 
to develop tOOir wood based .imust.ries. 

The use of quantifiable variables or classifications allows 
ma.thenatical arrl statistical metOOds to be used to further refine the 
selection of variables for use in the classification system arrl to 
decide the optimal groupings of countries. '!base are considered in 
relation to the foregoing discussion arrl :recamerdations are made for 
further 'WOrk in this field. 

BA.5IC CllCEPl'S FOO. A CLASSIFICATIC. SYSIEM 

There are about 120 developing countries which use sane wood-based 
products. A few of these counties have no forest capable of 
supplying coomercial timber, though some do have wood-based 
industries using inp::>rt.ed raw material. '!here are countries which 
rely alm::>st exclusively on .inp:>rts of manufactw:ed wood products, and 
there are others with wood processing capacity greatly in excess of 
darestic demarxi which exp:>rt one or rrore marrufactured products. 

W:xxi-based industrie!; are generally divided into primary processing 
which takes predani..nantly roun:M:xxi fran the forest, an:i secondary 
processing which carries out further processing and assembly of 
products. While primary processing is more or less limited to 
sawing, reconstituting into various panel products and pulping for 
fibre, the ~..ormcy industries are many and diverse. 

Primary sawni.lling can be carried on at alm:>st any scale, and with a 
very wide range of species and so accounts for the largest proportion 
of llxlustrial ~ usage in developing COlUltries. Virtually 
every developing country has sane sawmilEng capacity. Table 1. 
below gives the proportion of industrial roundwood production 
c.:lassified as sawlogs for each region, averaging over 63%. This 
prop::>rtion is canparable with that in the 'WOrld as a whole, but the 
total for developing countries is only 23% of 'WOrld total. 
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'mll'.E 1. 

Annual sawlog production (1000 m3) as a proportion of total 
imustrial roumwooct procilctioo ( 1000 m3) in ~opi.rv:J cnmtries by 
region, an:i in the world as a wb:>le ( 1987) • 

REXiIOO IR>.IUHHXX> SAWUX;5 SAWUX;s \ of 1RW 
PRD.Cl'IOO PIOX£l'I~ 

AFRICA 41881 17635 42.1 
CDnRAI, & 

SOO'lH AMERICA 104528 64332 61.5 
A5IA & OCF.ANA 222839 152400 68.4 

'lOrAL 369248 234367 63.5 
iUUD 1633089 1002620 61.4 

Soun:e: FJl.O Yearfx>ok of Foi:est Procllcts Statistics 1987. 

Pulp manufacture is gerEral.ly capital intensive ai~ benefits frail 
ecOJonies of s::ale, which telXls to dictate relatively lai:ge plants. 
In addition, the wocx:l fibm properties a.re inp.:>rtant an:i this limits 
the number of species which can be utilised. Therefore pulping 
capacity in developing OOWltries is i:estricted to a relatively small 
nunrer of oountries. Wy 31 out of 120 developing countries have 
~ based pulp plants an:i their total capacity accounts for only 
7. 7% of the world total. See Table 2. 

'Ille proportion of global annual manufacturing capacity in developing 
countries for all grades of wocx:l-based pulp by legion 1988. 

REGIOO 

AFRICA 
CENmAL & 
SOOlH AMERICA 
ASIA 
OORID 

'IOl'AL PULP CAPACITY 

906 

7011 
3961 

160174 

0.6 

4.4 
2.5 

100.0 

Source: FPD Pulp arxl Paper Capacities Survey 1968-1993. 

The manufacture of wocx:l-based panel products is intennediate bet:ween 
these two extremes both in terms of operating scale and species 
selectively, and is therefore fourrl in a greater lllJriler of developing 
countries than is ptlping. Currently around 62 or just <Ner half 
the developing countries have wood-based panel plants, rut total 
capacity is only abJut 14\ of the world total. 
See Table 3. 
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TABlE 3 
The pi:qx>rtion of global armual manufacturing capacity in develq>ing 
countries fer all types of w:xx:l-based panels by region 1980. ---

AFRICA 
CENmAL & 
SCX1lH .AMERICA 
A5IA 
W'.lRID 

'1UrAI. W. B. P. CAPACITY 

812 

5305 
10456 

120296 

0.7 

4.4 
8.7 

100.0 

Sow:t:e: FHJ W:>rld Production Capacities Plywood, Particleh:lard and 
Fibreboard. 

The secondary processing of wood follows on from the primary 
processing. SawrYJOd is the basis of a wide rcll'¥je of ir.anufacturing 
activities which essentially retain the natural characteristics of 
the wood and take advantage of its mechanical properties or its 
aesthetic qualities or both. Sane of these products, especially 
tlDSe making use of the aesthetic properties of appearance, snell and 
texture result in vecy high added value. Generally these products 
are relatively l<M volune. At the c:gx>site err:i of the specttun w:xx:l 
used in construction and packaging is much DK>re dependent on 
I~hanical properties than ~aoce, and volmes ten:i to be high 
while value added is relatively l<M. 

lbxi-based panels are only used in a few awlications witlnlt further 
processing. As with sawnwood aesthetic properties are inp:>rtant for 
sare uses, and are generally obtained by surface veneering. This 
means that relatively small amounts of decorative timbers are 
required and these can be imported if not available frooa local 
resources. . 

Pulpv.o:x:i is used as the basis for paper making. Paper making can be 
a relatively small-scale operation, and often blerrls of r.ore than one 
type of pllp are used. There is therefore oo overriding need for 
p.ilp and paper mills to be integrated. This allows the possibility 
of a devel~ing country producing p.ilp solely for eJq?Ort wit.al no 
local paper making capacity, Sl!.Ch as Swaziland, or having paper 
making capacity dependent on imported pulp. Sufficient pulp is 
traded internationally to make this feasible. 

In pri.ociple therefore, the developrent of a wood industry need not 
be constrained by lack of an i.n:tigern:is sow:ce of raw materia 1 or by 
lack of a domestic market for end products. However thz 
international market in wood-based prcx:lucts is highly ~titive so 
that success deperx:ls very Rl.lCh on having sare ~titive advantage. 
Since wood and wood prcx:lucts are relatively rulky in relation to 
their value, trans~rt and shi.wing can in many cases becare a big 
factor in det.eDll.ining tllP. c~titiveness of a catpmy operating in 
the international market. Thus countries like Swaziland with good 
access to th~ sea have developed an export pulp industry, while 
Malawi, with an equally good but remote resource and a larger 
darestic uarket have so far not succeeded. 
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While the data in Tables 1 to 3 indicate that 'WOOd pn:icessing in 
developing C'OW'ltries is small and generally uOOerdeveloped this ck>es 
mt seen to be dllectly correlated with air:f main social and ecoroni.t­
criteria used to classify devcloprent such as G>P/capit or adult 
literacy rate. 

It is necessary to examine the current state of the 'WOOd io::tust.cy in 
the i.ndividual countries to obtain a better guide to criteria which 
might be used for classification. 
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A major pni>len in examination of the wood iOOustry in develq>in:J' 
o:iuntries is the general lack of carplet.e arrl consistent data over 
the sector as a whole. Data does exist for primaJ:y wood pi:ocessing 
for most countries, but the secondary industry covers such a 
nultitude of different types of processing rar¥.;Jing fI:an fw:ni.t:w:e arrl 
joinery through such products as packaging, souvenirs, toys, 
toothpicks, matches, musical instruments, to highly specialised 
products used in marine and ordinary construction. Paper 
manufacture fror.i wood-based pulp may also be considered as a 
secon:iary wood i.rx:lustry. Sane of these add little value to large 
volumes of wood and others add nuch value to a little wood. 

In considering criteria which could be used to distinguish wood 
in::tustries with similar charact.eristics in different camtries, it is 
necessary to use subjective j.udgenent in the first L"lSt.aoce, based 
upon experien:e of the industty in general. 

Figw:e 1. gives a schematic rer:resentation of the wood iniustry, 
showing the linka<JE?S that exist! ard the di.J:ection of flew of the 
factors which are transferred. 'l'1i.s may be wood pmducts, other 
materials or cash. The figure could be greatly elaborated to 
distinguish diffei:ent types of fl<M rut at this st.age this is nx. 
considered helpful. 

'!he figure indicates that the sector as d whole can be divided intc. a 
number of main components, ranging from the r~source to final 
coilSUllption. A total of 24 basic charact.eristics of these carp:>nents 
have been defined. (see list (a) ) • 

'llle constraining variables on each of the CCJliX>nents, which limit 
the realisation of that c~nent's full }X>t.ential, are given in list 
(b). 

In list (c) the enhancerrent variables for each carp:>nent are given. 
These may repl."esent an advantage that can be used to prarote WOC'd 
indust.J:y developrent. 
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Figure 1. 

\1 

»' 

Diagramatic representation of the Wood Industry, showing linkages between the 
Basic Characteristics used in the Classification S~stem. 
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a) List of Basic Characteristics 

Cmp:inent Characteristic 

1 Sust.ainable cut. 

HARVESTIKi 2 In:Justrial Rounclwood 
Production. 

3 Supply Balance 

~rm 
a) PRIMARY 4 In:iustrial Rounclwood 

5 Sawlog Consutption. 

6 Sawni.lling capacity. 

7 W:xxi-based. Panel 
capacity. 

8 Pulp Manufacture 
capacity. 

9 

Dascription 

The level of production fran the 
country's forests which could be 
sustainad. .i.mefini.tely. 

The volume of logs produced fJ:an 
tile country's forests wt>..ic.11 are 
suitable arrl availc.lhle for use 
by wood processing industries 
(Non-industrial roundwood 
pnxiucti.on is m:>stly for fuel) . 

The surpl~s or deficit of 
domestic production over 
dcmasti.c consuription of wocx:.l. 

The volume of industrial 
Consunption. 
:rourrlwood used by the country's 
wocx:.l pn:x:essing industries. 

The volume of saw!ogs used by 
the country's sawmilling 
industry. This is one of the 
components of industrial 
rourxiwood consunption. 

The volume of sawnwood which 
can be produced by the countty's 
sawmills given adequate supplies 
of sawlogs. 

The volurre of wocx:.l based panels 
which can be prcxiuced by the 
country's mills given adequate 
supplies of raw materials, e.g. 
chioboard, fibreboard, medium 
denSity fibreboard. 

The volwne of wood pulp which 
can be produced in the country 
given adequate supplies of raw 
materials. 



b) SfXXHlARY 9 ~ Machirery capacity. The capacity of industry to 
produce machined 'WOOd products 

10 Fabrication capacity. 

11 Paper Manufacture 
Capacity. 

e.g. jo.inecy. ----

The capacity of industry to 
manufacture CFCXJS fran several 
calp)l'lellts e.g. furniture. 

The anount of paper which could 
be prcxluced in the coontry given 
adequate SUR.>lies of ptlp fran 
datestic production or inp:>rts. 

lt>te: at 100% utilisation production = processing capacity. 

DIS'IBIBt1l'ICti 
& MARKETilC 12 Distril:ution Chain. 

omER SEX:'10RS 
a) 

14 Per Capita Consunption. 

CIJ.ISUMPTIOO 15 Irv:iustrial Consunption. 

b) 
PPDDU....'"'TICN 16 Processing Inputs. 

TRADE 
a)IMPORI'S 

17 Energy Cost. 

18 Raw Material Imports. 

19 Primacy W:xx1 Product 
lnp)rts. 

10 

The series of stages which a 
product passes through bebi.1een 
manufacturer arrl en:i user. 

The GDP/caput. 

Average total consumption of 
wood and wood products 
(excluding fuel~) per nariJer 
of the popllation. 

The volume of wood and wood 
products used by .in::lustry e.g. 
construction, packaging or for 
further processing. 

The availability of capital 
goods, spare parts and materials 
required for processing. 

The average cost of energy (Th.is 
reflects the availability of 
indigenous supplies and the need 
to import energy supplies) . 

The quantity of industrial 
roundwood imported. 

The quantity of primary wood 
products imported (These include 
saWl'lYAJOCi; panels and 'WOOd pulp). 



20 Frimary Wocxl Prociuct 
Exports The quantity of primary wood 

22 Privat:e or Public 
Ownership. 

products exported. ----

The quantity of wcxxi products 
exported to be used in their 
present form without further 
processing. 

The proportion of forest and 
wood processing industries in 
private, camuni.ty or state 
ownership. 

'Iha characteristics listed above are each affected by the following 
national characteristics. · 

GJVERNMml' 
FOLICY 23 F.inaocial am 

Fiscal Iocentives. 

24 Sector Priority. 

11 

The incentives offered by 
goverment to attract or direct 
invest:nent in the 'WOOd industry. 
These may include grants, 
subsidies and tax concessions. 

The priorities given to 
providing for domestic 
constmption, increasing eJqX>rts 
or import sui>stitution within 
the sector. 



b} I.ist of Const.rai...&t Variables 

WICS <XHOefl' CXHm\AINl' VARIABLE 00 

DISTRIBUI'IOO .AND 
MARKET!»:; 

1 

2 

3 

4 

s 

6 

7 

8 

9 

10 

11 

12 

13 

12 

.o::.--.-

'loto.l resource of commercial 
spe.cie::. is inadC.-<fJate to meet 
proja'"'"ted QrrMth in d3nan:!. 

Availability of foreign exchange 
to in::rease inJx>rts is li.'lli.te:i. 

Inadequate ::resource manaqenent 
limits SUR>lY sustainability. 

Larri pressure :reducing suwly or 
limits scope for industrial 
plantations. 

Raw material supply limit.eel by 
low extraction ccpacity of 
SJ.nall-scale or under-equipped 
qierators. 

Heavy extraction loc;ses. 

Primary industry restrict.eel by 
over enphasis on log exports. 

Prim~ry industry 
undercapitalised and/or 
un:ler-€q.!ipped .&.'"eSU!ting in poor 
quality ard heavy losses. 

I,ack of timber grading and 
drying facilities. 

Secondary industry limited by 
lack of quality sa•mwood and 
~ b.:lsed panel products. 

Secondary industry limited by 
lack of product designs and 
export. 

Distribution infrastructure 
ina~~ate so that industries 
are constrained by size of local 
market. 

Distril:ution chain excessively 
long, s6 that prices are high .-:o 
end-user and producer prof its 
are squeezed. 



14 

15 

16 

17 

19 

20 

21 

22 

OOVERNMENr POLICY 23 

24 

25 

27 

13 

LcM inc:cme constrair.s d::rrestic 
consmpti.on of products. 

Cultural factors limit use of 
wx>d products. 

Prodoct quality limits dacestic 
consmpti.on am/or exports. 

Limitations to manufacture of 
wood products due to lack of 
other materials e.g. ;lues, 
hardware, textiles. 

Limitations to manufacture due 
to sh>rtage of capital goods and 
spare parts. 

Limitations to manufacture due 
to lack of repair and 
naintenance facilities. 

Lack of skilled manpower to 
develq> ~ processing. 

Lack of locally available EXJWer 
or fuel to develop wood 
processing. 

Infrastructure for processing 
and storage is limited or 
congested. 

Over E!ll"phasis on log exports for 
sh>rt-telln revenue benefits. 

Restrictions on imports of 
capital goods and spare parts. 

Lack of integration along the 
wocxi chain (vertical) leading to 
excess waste and inefficieocies. 

The country is subject to war 
and civil unrest. 



c) I.j st of Enhancenent Variables 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

CJlHER SEC'roRS 12 

13 

14 

The sustainable cut exceeds 
current raw material 
requirenent:s. 

A substantial industrial 
plantation pmgrc11111e is in hard. 

Tree species l-mi..ch are valuable 
or have unique/special 
pi:qlerties being umerutilised. 

Qxxi potential for plantations. 

Harvesting facilities well 
equiwed arrl well managed. 

Transport infrastructure well 
develq>ed. 

Well developed industrial 
infrastructure with serviced 
sites available. 

Well established primary wood 
processing industry either 
export oriented or underutilised 
producing graded and seasoned 
sawn luntler. 

Established wood based panel 
manufacturing plants in the 
COW1b:y 

Substantial proportion of 
domestic market supplied by 
.inp)rts. 

Living staOOards rising rapidly. 

Gocxi local availability of 
capital goods, spare parts, 
services and infrastructure. 

Energy readily available. 

Foreign invesanent and/or joint 
vent.ureS in other manufacturing 
sectors have resulted in 
successful enterprises and 
technology transfer. 



15 

16 

17 

18 

15 

High priority attached to iiXx1 
Industry development fo-r 
<bnestic consmptioo or export. 

Positive attitude to foreign 
investment and/or joint 
ventures. 

Incentives available to 
encourage and assist new WOO<' 
i.rdustries. 

Good training facilities 
avaj :!.able to ensure adequate 
skills at all levels from 
managenent to slq> floor. 



--------------------- -- -- -

4. 

'!be area of closed forest in a country will give a broad irdicatien­
of the quantity of imustrial tiOOer which that country could produce 
on a sustainable basis. At a DD:re detailed level it is necessary to 
krKJW alnit the ca1pJSition of the i:esairce an:i its management. 

'1'he forest areal caput (closed forest area divided by the population) 
gives an irdication as to whether there is lilcely to be pressure on 
the forest or mt. A ~..mall area of forest I caput will generally 
nean that the forest will be insufficient to meet local needs, for 
raw material am the country will either have to inp:>rt raw material 
or products, or have conswnption constrained. The lack of raw 
materials alone h:Jwever cbes oot pi:eclude a wood-based .industty, as 
e>ce1Flified by Singap:.ll:e an:i Replblic of Km:ea, an:i of cwrse Japan. 

'1'he reco:cded arumal productioo of .i.OOustrial roundwood, shJul.d be 
influen::ed on the one bani by the potential outprt. fran the forest 
am on the other ham by ... lie existing .i.OOustries' capacity to process 
w::x:x:i. 

Dividing the recorded annual imustrial raiOOwood production by the 
area of closed forest, also gives a measure of the pressure on the 
resource. A low figure may suggest either poor quality or 
umerutilised forests or both, while a high figure, DD:re than about 1 
m3/ha/ an for tropical forests, may suggest over cutting or a relian:e 
on plantation suwlies. 

The annual consumption of industrial roundwood may differ 
considerably fran production if the count.J::y is a net inp:>rter or 
exporter of logs or w:xxl products. 

'1'he difference beb.'een 'tOO ·actual annual rem:wals (production) per 
unit area and the annual consmtption of i.rrlustrial .rourxiwood per unit 
area derived fran the country's own forests, gives a measure of the 
country's surplus or deficit of industrial :rourv:lwcx:xi. 

Surplus/Deficit = IRW Production= 'lbtal Consumption (IRWe) 
Area of Ccmnercial Forest 

(IRWe = Iooustrial RourKlw:Jod equivalent - converting the quantity of 
finished products to the~ needed to produce it). 

For the countries which have a deficit it 1111St be made up by imports. 

By measuring the surplus/deficit per unit area of forest, the 
canparison beo..een countries becanes m:>re meaningful, as the measure 
is relative rather than absolute, and gives an indication of 
inportaoce of the situation. 

Th.is can be illustrated by canparing four countries in Latin Anerica. 

16 



Cmparison of !Diustrial lbm:lwcxxl P.rodoction Corlsunl>tion and SUq>lus~ 
in absolute tenns and per unit area of fon!St. 

Prod rnw 'lbt.al Exp IRW raresti.c SUq>lus 
1000 m3 Cons IRW 1000 m3 Cons IRW Deficit 
(m3/ha) 1000 m3 (m3/ha) 1000 m3 1000 m3 

(m3/ha) ~'03/ha) (m3/ha) 

Mgeritina 5414(0.71) 5423(0.71) 204(0.03) 5219(0.68) 195(0.03) 
El Salvador 81(0.53) 81(0.53) 4(0.03) 77(0.50) 4(0.03) 
Uruguay 257(0.45) 257(0.45) 16(0.03) 241(0.42) 16(0.03) 
Paraguay 3240(0.79) 3240(0.79) 568(0.14) 2672(0.65) 568(0.14) 

In absolute tenns the four caintries are very different. Relative to 
its forest i:esooi:ces Paraguay is exp:>rting a nuch great.er am::Jllllt 
than the other three, tlnigh its tot.al production is substantially 
less than Argentina. In Uruguay the total production per unit area 
is llD..lCh lower than Argentina and Paraguay which suggests the 
possibility of sane wv:terutilised capacity • 

.Annex 1, Table 1, gives details of forest areas, industrial i:oorx:lwood 
production, consmption am exp>rts for 117 developing countries in 
South am Central ~ica, Africa am .Asia and Table 2 ranks the 
countries by region according to their net surplus I deficit of 
production per unit area. 

'1hls ranking sh::lws that the majority of developing countries are 
nearly in balaoce, but there are a significant rnmrer which have a 
substantial surplus, arrl aoother group with a substantial deficit. 

Thus as an initial classification of countries 3 classes can be 
recognised: 

43 - countries with a production surplus over danestic co~-umption. 
44 - countries with consumption in balaoce with production. 
30 - countries with a deficit of darestic production. 

In order to eXiUll.i.ne in m:>re detail the feasibility of obtaining arxi 
tabulating data for developing countries that can be used in cluster 
or other such analysis, eight countries hava been selected £.ran each 
region. 

These have been selected at inte.cvals d::Jwn the lists in Annex I 
Table 2, so that the countries have respectively large, naiium and 
small surpluses, a balance between production arrl consl.Dlption and 
small, medium and large deficits. In making the selection, countries 
have been c00sen where data is available f.ran such studies as the 
UNIOO Iooustrial Developnent Review Series. 
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'!be selected countries are given in Table :;, below. 

Developing Countries by Region selected for examination of wood 
in1ust:cy data. 

Chile 
Costa Rica 
Brazil 
Nicaragua 
Mexico 
Peru 
Cuba 
lkmini.can Rep 

ASIA & OCEANA 

Malaysia 
Irdlnesia 
Nepal 
amna 
'1llail.an:l 
Iran 
Chi.ria 
Korea Rep 

AFRICA 

Swazi.lard 
Zinbab.ie 
Kenya 
Zai.J:e 
Malawi 
Sierra !Booe 
Ethio?ia 
F.gypt 

The data available from major FAO and UNIOO sources for these 
countries i::elating to the 'WOOd imust.ri.es is given in .Annex 2 Tables 
i am 2. 

An examination of the data for the 8 selected countries suggests a 
lllll1Der of con:elations between the data sets, which seem 'WOrth:Y of 
nore detailed study. 

a) Sw:plus countries appear to be less efficient in converting i:ourxMxxi 
to finished product.. as measmed by the volme of roun1wood proc.b:ed 
per unit of end product. The very low values found for Cuba, 
lkmini.can Republic, Republic of Korea am F.gypt, (Col 13 Table 1 
Annex 2) suggest that there may be considerable errors in the 
reco:rded data. · 

b) Deficit countries teoo rot to be exporters of 'WOOd products rut there 
are exceptioll.5 such as Orina ar.d Republic of Korea, which ~t 
that shortages of danestic raw material need rot necessaril~l be a 
coll.5traint on developing processing capacity. 

c) Apparent consumption/ caput declines from surplus to deficit 
countries, which suggests that conswuption is price sensitive. 
Products are likely to be cheaper when manufactured locally fran an 
aruooant resource, than when inp::>rted fran elsewhere. This seems to 
apply to sawnwood to a J1V..1Ch greater degree than to other primary 
product categ:>ries. 

Annex 3, examines the relatioll.5hlp between tiaie variables for which 
canplete sets of data could be obtaired. CI>P, Q'.>P/capit, 'lbtal W:xx:l 
product Manufacturing Capacity, TWPM Capacity/Caput, the net 
Surplus/Deficit aoo the overall national Percent of GDP contributed 
by industry. The latter is an index of how industrialised the 
country is. 

The tilbles in Annex 3 do rot reveal any particular variable which 
could be used as a reliable indicator of the general prosperity 
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ard/or state of tie wood itrllst:.ries in a country. Sane relationships 
dppear to exist such as a general increase in the total 
marufacturing capacity with increasing GP (Annex 3 Table 2). OOeF 
relationships may be revealed between ccnbinati.ons of ~ an:i other 
variables by statistical analysis. "lhi.s is dis::ussed i."l the R!Xt 
section. 
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5. 

CR:e a se-c of variables have bee'"l identified ~-uc..'1 as th:lse in Lists, 
a,b and c-, as mr-h data as fOSSible sm · ld be collected for a sanple 
of the count--..ries to be classified. It is very difficult to cor.zider 
a .rcnge of variables at the sare tine using sub~-=ti.ve judgements. 
Statistical net.OOds sOOul.d be used to assist in fonning a rationale 
for gi:oup.ing countries with similar needs. 

The first stage is to eliminate redundant variables from the 
analysis. In the example at the end of section 4 -we noticed a 
possible ntlationship between total manufacturing cap:'-.:· ity am GDP 
for a c:ount.J:y. 'Dle strength of this relationship cntl.d be tested by 
calculating the con:elation coefficient for these or any other two 
variables. If it is foon:l that a vecy significant correlation exi.s+"....s 
(positive or negative) then.only one of these variables need be 
considemd further. 'Dle other can be p:redicted fJ:an the first with 
sate (known) degree of confiden:e. 'Ibis may allCM us to drop sare 
variables fran the classification systan which will sinplify data 
collection. Tests of co.n:elation may be carried out on quantifiable 
(parametric) variables using Pearson's correlation coefficient. 
Similar tests can be carried out on variables which are only 
categories (ron-paranetric data) so long as these can be ranked (e.g. 
a score of 1-10 assigned for ease of transport). ~th:x:Js avail.able 
in this case i.oclude Kendall's Tau am Speannan' s rank correlation 
coefficient. 

A further reduction in the m.Jlliler of variables used can be achieved 
tv testing for relationships between one variable arxi a group of 
others. For exanple, we may wish to f.i.00 the relationship between 
industrial roundwood conswnption, sawmilling capacity, pulping 
capacity arvi panel manufacturing capacity. 'lW:> main nethxis can be 
erployed as described belCM:· 

Regression Analysis can be used to derive an equation relating the 
dependent variable (industrial roundwood conswnption) with the 
in:iepP.00ent. ·.1ariables ( S<Mnilling, pulping arvi panel manufacturing 
capacities). This will allow us to make predictions for the 
dependent variable given the other three, and a measure of the 
accuracy of the p:rediction. Thls could be used to estimate missing 
values of industrial roundwood consumption. The analysis also 
i.00.icates the relative value of i.ocluding each of the i.n:ieperx.:ant 
variables in the equation. A further use of regression equations 
could be in developing the strategies for technical assista.rx;e ooce 
the groups have been decided. It would be possible, for exanple, to 
predict the effect of i.ocreasing investnent in sawni.lling capacity on 
the level of exports am hence whether such investment is worthwhile. 

Analysis of variaoce can also be used to det~oni..ne which variables 
are significantly related to sare crosen variable. This technique is 
particularly valuable as it can be used for sets of variables which 
ar-e not ort.OOgonal (i.e. they are oot indepeixient of one aoother) as 
an exartt>le a test could be carried out to deteoni..ne l¥JW' JTUCh of the 
variaoce in .industrial rouncl\.o:)d consumption is due to the level of 
imports given that sawmilling, pulping and panel manufacturing 
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capacities have already lll"E!n taken into account. The effect of 
interaction beo.ieen fac'""...o.::s t."lllld also te considered with dllal.ysis of 
varidnce. One particularly usefo.l method for carrying out an­
analysis of varl~ is the ..... ~ion met.hod" (this is rot the 
sane as :regression analysis). 'Ihls al!CMS the analysis cf in:::mplete 
data sets witlnit the need t.o estimate missing values. 

The technique~ described above are useful for aralysing the 
relationship:; between variables for which data is availa lle. Aoother 
technique which may provide valuable infomation is Fact.or Analysis. 

Factor Analysis is a method of deriving variables fn:m a cx:ni>i.nation 
of others. H:9::e it may be p:>Ssible to derive a variable called 
"state of the~ industry" fl:an underlying trends revealed in data 
such as processing capacities, levels of exports, arrl the rate of 
<]IlMt.h or decline in investm:mt in the industry. Variables such as 
this may be of d.iiect interest or could be used in ~ analysis 
as described below. 

So far we have considered objective meth:xis for refining the dK:>ice 
of variables used to classify countries from the original 
subjectively c00sen variables listed in Section 3. '!he final stage 
is to fonn groups of countries for which technical assistance 
progrananes can then be developed. One method is to use factor 
analysis t.o derive a single or small number of variables on which 
countries can then be grouped ~ fanning subjective divisions. Other 
meth:xis are also available. 

Dimensional analysis involves assigning a single score to each 
country arrl then grouping the countries having similar scores. 'llie 
meth:xi requires subjective assessrrents of the .inp:>rtan:::e of each 
variable. Heoce each variable is effectively converted to a score 
reflecting its inp::>rtance in deciding the state of the country. The 
method could be useful to identify sub-groupings in some 
ci.rcum5taoces rut is too subjective and over-simplifying to be used 
for the main grouping of countries. 

Cluster analysis is likely to be the key rrethcxi used to define groups 
of "similar" countries. It can be used to consider a number of 
variables at once and detennine the groupings which n:duce the total 
within-gi:oup variance of all the variables to a rninim.Jm. The main 
problem with this would probably be converting all the variables to a 
similar scale. This would require zorne degree of subjective 
judgement. 
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6. 

Whilst vecy many developing c~tries could benefit fran technica.J._ 
dssistance progranmes for their ·wood industries, tile needs of 
imividual countries differ. 'Ibis may be du~ to their eooronic, 
political or geogx:apuc situations etc. 1.n :;.nportant factor is 
often their size and the resulting scales cf operations in the 
country. In order to provide int:egrated technical assistance 
prog:cames, sore syst..~ of grouping countries is ne::essary and t:hi.s 
will .L~vltably require the develqnent of a classification system 
fo.c the w::nd in:h.astries of developing countries. 

'!he first stage in the develqnent of a classification system is to 
identify the main cxupxaents of ~ imustty (see Figure 1) A set of 
variables can then be defined to describe the basic characteristics, 
constraints and t-05itive (enhancatent~ factors of these cxupxaents 
for a given countty. 'Ibis st.age is essentially subjective. 

The next stage is to collect data on these variables for sane 
countries. 'Ibis can be used to eliminate urua::essacy variables fran 
the analysis. 'Ibis involves the use of statistical techniques to 
.identify variables which tell us oo nore about the in:hlstry than we 
could deduce fran other variables in the analysis. 

'!he final st.age involves using further statistical techni..ques to 
identify groups of countries with similar needs. 

It is important to remember that, although carrying out the 
statistical analyses is a very m=chanical process, all i::eq.J.ire sare 
elanent of subjective assessment, to be used to their best effect on 
the data available. 

using the groupings produced by the analyses, steps can be taken to 
foimJ.l.ate appropriate technical assistance progrannes. As discussed 
in Section S, ~..::dlods such as regression analysis may be useful at 
this stage also. 

It has not been possible to carry out a cooplete analysis of the data 
presented in the annexes within the tine available. Sare additional 
data would also be required to produce useful country groupings. 
Further work should begin with a m:>re caiplete search for available 
data, particularly on secondary \..uod processing i.n::iustries. .Analysis 
of the data should then be carried out using the framework of 
variables given in Section 3 and the statistical nethods discussed in 
Section 5. Fran this it should be possible to test the usefulness of 
these nethods for developing technical assistaoce programnes and to 
identify which other items of information should be collected to 
assist in this effort. 
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