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WOOD INDUSTRY CLASSIFICATION SYSTEM

INTRODUCTION

This report has been produced in response to a request fram UNIDO "To
produce a framework for classifying developing countries with respect
to their level and type of wood-based industries so that integrated
technical assistance programmes can be developed that will be
applicable to each group with relatively common factors".

The report considers the type of information which is available and
relevant to such a classification system. Fossible criteria for
grouping countries are discussed, resulting in the development of a
framework of basic characteristics, constraints variables and
enhancement variables which could be used in a Wood Industry
Classification System (WICS).

Using, as examples, eight countries from each of South and Central
America, Africa, and Asia, the framework is tested to examine its
usefulness for identifying groups of countries having similar needs
to develop their wood based industries.

The use of quantifiable variables or classifications allows
mathematical and statistical methods to be used to further refine the
selection of variables for use in the classification system and to
decide the optimal groupings of countries. These are considered in
relation to the foregoing discussion and recammendations are made for
further work in this field.

BASIC QONCEPTS FOR A CLASSIFICATION SYSTEM

There are about 120 developing countries which use same wood-based
products. A few of these counties have no forest capable of
supplying commercial timber, though some do have wood-based
industries using imported raw material. There are countries which
rely almost exclusively on imports of manufactured wood products, and
there are others with wood processing capacity greatly in excess of
damestic demand which export one or more manufactured products.

Wood-based industries are generally divided into primary processing
which takes predaminantly roundwood from the forest, and 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 secondary industries are manv and diverse.

Primary sawmilling can be carried on at almost any scale, and with a
very wide range of species and so accounts for the largest proportion
of industrial roundwood usage in developing countries. Virtually
every developing country has same sawmilling capacity. Table 1.
below gives the proportion of industrial roundwood production
classified as sawlogs for each region, averaging over 63%. This
proportion is camparable with that in the world as a whole, but the
total for developing countries is only 23% of world total.




TAHIE 1.
Annual sawlog production (1000 m3) as a proportion cf total
industrial roundwood production (1000 m3) in developing countries by
region, ard in the world as a whole (1987).

REGION IND. ROUNDWOOD SAWLOGS SAWILCGS % of IRW
PRODUCTTON PRODUCTION

AFRICA 41881 17635 42.1
CENTRAL &

SOUTH AMERICA 104528 64332 61.5
ASIA & OCEANA 222839 152400 68.4
TOTAL 369248 . 234367 63.5
WORLD 1633089 1002620 61.4

Source: FAD Yearbook of Forest Products Statistics 1987.

Pulp manufacture is generally capital intensive and benefits from
econamies of scale, which tends to dictate relatively large plants.
In addition, the wood fibre properties are important and this limits
the number of species which can be utilised. Therefore pulping
capacity in developing countries is restricted to a relatively small
nunber of countries. Only 31 out of 120 developing countries have
wood based pulp plants and their total capacity accounts for only
7.7% of the world total. See Table 2.

TABLE 2

The proportion of global annual manufacturing capacity in developing
countries for all grades of wood-based pulp by Region 1988.

REGION TOTAL PULP CAPACITY PROPORTION OF WORLD TOTAL
AFRICA 905 0.6

CENTRAL &

SOUTH AMERICA 7011 4.4

ASIA 3961 2.5

WORLD 160174 100.0

Source: FAO Pulp and Paper Capacities Survey 1988-1993.

The manufacture of wood-based panel products is intemmediate between
these two extremes both in terms of operating scale and species
selectively, and is therefore found in a greater mmber of developing
countries than is pulping. Currently around 62 or just over half
the developing countries have wood-based panel plants, but total
capacity is only about 14% of the world total.

See Table 3.




TABIE 3
The proportion of global annual manufacturing capacity in developing

countries fcr all types of wood-based panels by region 1980. i
REGION TOTAL W.B.P. CAPACITY PROPORTION OF WORLD TOTAL
AFRICA 812 0.7

CENTRAL &

SOUTH AMERICA 5305 4.4

ASTA 10456 8.7

WORLD 120296 100.0

Source: FAO World Production Capacities Plywood, Particleboard and
Fibreboard.

The secondary processing of wood follows on from the primary
processing. Sawrmood is the basis of a wide range of mamfacturing
activities which essentially retain the natural characteristics of
the wood and take advantage of its mechanical properties or its
aesthetic qualities or both. Same of these products, especially
those making use of the aesthetic properties of appearance, smell and
texture result in very high added value. Generally these products
are relatively low volume. At the opposite end of the spectrum wood
used in construction and packaging is much more dependent on
i=chanical properties than appearance, and volumes tend to be high
while value added is relatively low.

Wood-based panels are only used in a few applications without further
processing. As with sawnwood aesthetic properties are important for
same 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 from local
resources. )

Pulpwood is used as the basis for paper making. Paper making can be
2 relatively small-scale operation, and often blends of more than one
type of pulp are used. There is therefore no overriding nead for
pulp and paper mills to be integrated. This allows the possibility
of a developing country producing pulp solely for export wita no
local paper making capacity, such as Swaziland, or having paper
making capacity dependent on imported pulp. Sufficient pulp is
traded internationally to make this feasible.

In principle therefore, the development of a wood industry need not
be constrained by lack of an indigenous source of raw material or by
lack of a domestic market for end products. However th2
intermational market in wood-based products is highly caompetitive so
that success depends very much on having same campetitive advantage.
Since wood and wood products are relatively bulky in relation to
their value, transport and shipping can in many cases become a big
factor in detemining the competitiveness of a campany operating in
the intermational 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
domestic market have so far not succeeded.




While the data in Tables 1 to 3 indicate that wood processing in
developing countries is small and generally underdeveloped this does
not seem to be directly correlated with any main social and econamit-

criteria used to classify development such as GDP/caput or adult
literacy rate.

It is necessary to examine the current state of the wood industry in

the individual countries to obtain a better guide to criteria which
might be used for classification.




CRITERIA FOR CLASSIFYING THE WOOD INDUSTRIES OF INDIVIDUAL QOUNTRIES

A major problem in examination of the wood industry in developing-
oountries is the general lack of camplete and consistent data over
the sector as a whole. Data does exist for primary wood processing
for most countries, but the secondary industry covers such a
multitude of different types of processing ranging from furniture and
joinery through such products as packaging, souvenirs, toys,
toothpicks, matches, musical instruments, to highly specialised
products used in marine and ordinary construction. Paper
manufacture from wood-based pulp may also be considered as a
secondary wood industry. Same of these add little value to large
volures of wood and others add much value to a little wood.

In considering criteria which could be used to distinguish wood
industries with similar characteristics in different countries, it is
necessary to use subjective judgement in the first instance, based
upon experience of the industrv in general.

Figure 1. gives a schematic representation of the wood industry,
showing the linkages that exist, and the direction of flow of the
factors which are transferred. This may be wood products, other
materials or cash. The figure could be greatly elaborated to
distinguish diiferent types of flow but at this stage this is not
considered helpful.

The figure indicates that the sector as a whole can be divided intc a
number of main components, ranging from the resource to final
consumption. A total of 24 basic characteristics of these camponents
have been defined. (see list (a)).

The constraining variables on each of the camponents, which limit
the realisation of that camponent‘s full potential, are given in list
(b)-

In list (c) the enhancement variables for each camponent are given.
These may represent an advantage that can be used to proumote wocd
industry development.




Figure 1. Diagramatic representation of the Wood Industry, showing linkages between the
Basic Characteristics used in the Classification System.
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WOOD INDUSTRY CLASSIFICATION SYSTEM - WICS

a) List of Basic Characteristics

Component

Characteristic

Description

RESOURCE

PROCESSING
a) PRIMARY

Sustainable cut.

Indastrial Roundwood
Production.

Supply Balance

Industrial Roundwood

Sawlog Consumption.

Sawmilling Capacity.

Wood-based Panel
Capacity.

Pulp Manufacture
Capacity.

The level of production fram the
country’s forests which could be
sustained indefinitely.

The volume of logs produced fram
the country’s forests which are
suitable and available for use
by wood processing industries
(Non-industrial roundwood
production is mostly for fuel).

The surplus or deficit of
domestic production over
damestic consumption of wood.

The volume of industrial
Consumption.

roundwood used by the country’s
wood processing industries.

The volume of saw!ogs used by
the country’s sawmilling
industry. This is one of the
components of industrial
roundwood consumption.

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

The volume of wood based panels
which can be produced by the
country’s mills given adequate
supplies of raw materials, e.g.
chinboard, fibreboard, medium
density fibreboard.

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




b) SECONDARY 9

10

11

Wood Machinery Cepacity.

Fahrication Capacity.

Paper Manufacture
Capacity.

The capacity of industry to
produce machined wood products
e.g. joinery. R

The capacity of industry to
manufacture gooas fram several
camponents e.g. furniture.

The amount of paper which could
be produced in the country given
adequate supplies of pulp from
damestic production or imports.

Note: at 100% utilisation production = processing capacity.

DISTRIBUTTION
& MARKETING 12

CONSUMPTION 13

14

OTHER SECTORS
a)
CONSUMPTION 15

b)
PRODUCTION 16

17
TRADE 18
a) IMPORTS

19

Distribution Chain.

Incame level.

Per Capita Consumption.

Industrial Consumption.

Processing Inputs.

Energy Cost.

Raw Material Imports.

Primary Wood Product
Imports.

10

The seiries of stages which a
product passes through between
manufacturer and end user.

The GDP/caput.

Average total consumption of
wood and wood products
(excluding fuel wood) per member
of the population.

The volume of wood and wood
products used by industry e.q.
construction, packaging or for
further processing.

The availability of capital

goods, spare parts and materials
required for processing.

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

The quantity of industrial
roundwood imported.

The quantity of primary wood
prcducts imported (These include
sawnwood, panels and wood pulp).




D) FXPORTS 20 Frimary Wood Proauct
Exports The quantity of primary wood
products exported. —

21 Finished wood Producc

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

INVESTMENT 22 Private or Public

Ownership. The proportion of forest and
wood processing industries in
private, oammmity or state
ownership.

The characteristics listed above are each affected by the following
national characteristics.

GOVERNMENT
POLICY 23 Financial and
Fiscal Incentives. The incentives offered by
govermment to attract or direct
investment in the wood industry.
These may include grants,
subsidies and tax concessions.

24 Sector Priority. The priorities given to
providing for domestic
consumption, increasing exports
or import supstitution within
the sector.

11
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b} List of Constraint Variables

WICS COMPONENT  OONSTRAINT VARIABLE NO

DESCRIPTICN —

RESOURCE 1

PROCESSING 7

DISTRIBUTION AND
MARKETING 12

13

12

1otal resource of commercial
species 1s inadeguate tc meet
projected qrowin in demand.

Availability of foreign exchange
to increase imports is limited.

Inadequate resource management
limits supply sustainability.

Larrl pressure reducing supply or
limits scope for industrial
plantations.

Raw material supply limited by
low extraction céepacity of
swall-scale or under-equipped

operators.
Heavy extraction losses.

Primary industry restricted by
over emphasis on log exports.

Primary industry
undercapitalised and/or
under-equipped resulting in poor
quality and heavy losses.

Lack of timber grading and
drying facilities.

Secondary industry limited by
lack of quality sawmwood and
wood based panel products.

Secondary industry limited by
lack of product designs and

export.

Distribution infrastructure
inadaquate so that industries
are constrained by size of local
market.

Distribution chain excessively
long, so that prices are high o
end-user and producer profits
are squeezed.




CONSUMPTION

OTHER SECTORS

GOVERNMENT POLICY

14

15

16

17

18

19

20

21

22

23

24

27

13

Low incame constrains domestic

consumption of products.

Cultural factors limit use 6f

wood products.

Product quality limits damestic
consumption and/or exports.

.

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

Limitations to manufacture due
to shortage of capital goods and
spare parts.

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

Lack of skilled manpower to
develop wood processing.

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

Infrastructure for processing
and storage is limited or

congested.

Over emphasis on log exports for
short-temm revenue benefits.

Restrictions on imports of
capital goods and spare parts.

Lack of integration along the
wood chain (vertical) leading to
excess waste and inefficiencies.

The country is subject to war
and civil unrest.




c) List of Enhancement Variables

DESCRIPTION -

COMPONENT ENHANCEMENT VARIABLE NO
RESOURCE 1

2

3

4
HARVESTING )

6
PROCESSING 7

8

9
CONSUMPTION 10

11
OTHER SECTORS 12

13
INVESTMENT 14

The sustainable cut exceeds
current raw material
requirements.

A substantial industrial
plantation programme is in hand.

Tree species vhich are valuable
or have unique/special

properties being underutilised.
Good potential for plantations.

Harvesting facilities well

equipped and well managed.

Transport infrastructure well

developed.

Well developed industrial
infrastructure with serviced
sites available.

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

Established wood based panel
manufacturing plants in the

country

Substantial proportion of
domestic market supplied by

imports.
Living standards rising rapidly.

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

Energy readily available.

Foreign investment and/or joint
ventures in other manufacturing
sectors have resulted in
successful enterprises and
technology transfer.




GOVERNMENT POLICY

16

17

18

15

High pricrity attached to Wood
Industry development for

damestic consumption or export.

Positive attitude to foreign
investment and/or joint
ventures.

Incentives available to
encourage and assist new wood
industries.

Good training facilities
avajlable to ensure adequate
skills at all levels from

management to shop floor.




ANALYSIS OF BASIC DATA FOk DEVELOPING QOUNTRIES

The area of closed forest in a country will give a broad indicatien-
of the quantity of industrial timber which that country could produce
on a sustainable basis. At a more detailed level it is necessary to
know about the camposition of the resource and its management.

The forest area/ caput (closed forest area divided by the population)
gives an indication as to whether there is likely to be pressure on
the forest or mot. A small area of forest / caput will generally
mean that the forest will be insufficient to meet local needs, for
raw material and the country will either have to import raw material
or products, or have consumption constrained. The lack of raw
materials alone however does not preclude a wood-based industry, as
exemplified by Singapore and Republic of Korea, and of course Japan.

The recorded anmual production of industrial roundwood, should be
influenced on the one hand by the potential output from the forest
and on the other hand by *he existing industries’ capacity to process
wood.

Dividing the recorded annual industrial roundwood 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
underutilised forests or both, while a high figure, more than about 1
m3/ha/an for tropical forests, may suggest over cutting or a reliance
on plantation supplies.

The annual consumption of industrial roundwood may differ
considerably fram production if the country is a net importer or
exporter of logs or wood products.

The difference between the 'actual annual removals (production) per
unit area and the annual consumption of industrial roundwood per unit
area derived from the country’s own forests, gives a measure of the
country’s surplus or deficit of industrial roundwood.

Surplus/Deficit = IRW Production - Total Consumption (IRWe)
Area of Cammercial Forest

(IRWe = Industrial Roundwood equivalent - converting the quantity of
finished products to the roundwood needed to produce it).

For the countries which have a deficit it must be made up by imports.
By measuring the surplus/deficit per unit area of forest, the
camparison between countries becomes more meaningful, as the measure
is relative rather than absolute, and gives an indication of
importance of the situation.

This can be illustrated by comparing four countries in Latin America.

16




Comparison of Industrial Roundwood Production Consumption and Surplus-
in absolute temms and per unit area of forest.

Prod IRW Total Exp IRW Damestic  Surplus
1060 m3 Cons ITRW 1000 m3 Cons IRW Deficit
(m3/ha) 1000 m3 (m3/ha) 1000 m3 1000 m3

(m3/ha) tm3/ha) (m3/ha)

Argentina  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)
Paraquay 3240(0.79) 3240(0.79) 568(0.14) 2672(0.65) 568(0.14)

In absolute temms the four countries are very different. Relative to
its forest resources Paraguay is exporting a much greater amount
than the other three, though its total production is substantially
less than Argentina. In Uruguay the total production per unit area
is much lower than Argentina and Paraguay which suggests the
possibility of same underutilised capacity.

Annex 1, Table 1, gives details of forest areas, industrial roundwood
production, consumption and expurts for 117 developing countries in
South and Central America, Africa and Asia and Table 2 ranks the
countries by region according to their net surplus / deficit of
production per unit area.

This ranking shows that the majority of dewveloping countries are
nearly in balance, but there are a significant number which have a
substantial surplus, and another group with a substantial deficit.

Thus as an initial classification of countries 3 classes can be

recognised:

43 - countries with a production surplus over daomestic consumption.
44 - countries with consumption in balance with production.
30 - countries with a deficit of damestic production.

In order to examine in more detail the feasibility of obtaining and
tabulating data for developing countries that can be used in cluster
or other such analysis, eight countries have been selected fraom each
region.

These have been selected at intecrvals down the lists in Annex I
Table 2, so that the countries have respectively large, medium and
small surpluses, a balance between production and consumption and
small, medium and large deficits. In making the selection, countries
have been chosen where data is available from such studies as the
UNIDO Industrial Development Review Series.
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a)

b)

<)

The selected countries are given in Table 3, below.

TAHLE S —

Developing Countries by Region selected for examination of wood

industry data.

CENTRAL & ASIA & OCEANA AFRICA

SOUTH AMERICA

Chile Malaysia Swaziland
Costa Rica Indonesia Zimbabwe
Brazil Nepal Kenya

Peru Iran Sierra Leone
Cuba China Ethiopia
Daminican Rep Korea Rep Eqypt

The data available from major FAO and UNIDO sources for these
countries relating to the wood industries is given in Annex 2 Tables
1 and 2.

An examination of the data for the 8 selected countries suggests a
mmber of correlations between the data sets, which seem worthy of
more detailed study.

Surplus countries appear to be less efficient in converting roundwood
to finished product. as measured by the volume of roundwood produced
per unit of end product. The very low values found for Cuba,
Daminican Republic, Republic of Korea and Egypt, (Col 13 Table 1
Annex 2) suggest that there may be considerable errors in the
recorded data. ’

Deficit countries tend not to be exporters of wood products but there
are exceptions such as China and Republic of Korea, which suggest
that shortages of damestic raw material need not necessarily be a
constraint on developing processing capacity.

Apparent consumption/ caput declines from surplus to deficit
countries, which suggests that consumption is price sensitive.
Products are likely to be cheaper when manufactured locally fram an
abundant resource, than when imported from elsewhere. This seems to
apply to sawnwood to a much greater degree than to other primary
product categories.

Annex 3, examines the relationship between those variables for which
camplete sets of data could be obtained. GDP, GDP/caput, Total Wood
product Manufacturing Capacity, TWPM Capacity/Caput, the net
Surplus/Deficit and the overall national Percent of GDP contributed
by industry. The latter is an index of how industrialised the
country is.

The tables in Annex 3 do not reveal any particular variable which
could be used as a reliable indicator of the general prosperity

18




and/or state of the wood industries in a country. Some relationships
appear to exist such as a general increase in the total
manufacturing czpacity with increasing GOP (Annex 3 Table 2). Other
relationships may be revealed between cambinations of these and other
variables by statistical amalysis. This is discussed in the next
section.
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. 5. APPROPRIATE ANALYTICAL TBHNIQUES

Once a set of variables have been identified such as those in Lists-
a,b ard ¢, as much data as gossible shov'ld be collected for a sample

of the countries to be classified. It is very difficult to corzider

a renge of variables at the same time using subiective judgements.

Statistical methods should be used to assist in forming a rationale

for grouping 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 relationship between total manufacturing capa::ity and GDP
for a country. The strength of this relationship could be tested by
calculating the correlation coefficient for these or any other two
variables. If it is found that a very significant correlation exists
(positive or negative) then only one of these variables need be
considered further. The other can be predicted fram the first with
sare (lnown) degree of confidence. This may allow us to drop same
variables from the classification system which will simplify data
collection. Tests of correlation 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 (non-parametric data) so long as these can be ranked (e.g.
a score of 1-10 assigned for ease of transport). Methods available
in this case include Kendall’s Tau and Spearman’s rank correlation
coefficient.

A further reduction in the mumber of variables used can be achieved
bv testing for relationships between one variable and a group of
others. For example, we may wish to find the relationship between
industrial roundwood consumption, sawmilling capacity, pulping
capacity and panel manufacturing capacity. Two main methods can be
employed as described below:

Regression Analysis can be used to derive an equation relating the
dependent variable (industrial roundwood consumption) with the
independent. variables (sawmilling, pulping and 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 prediction. This could be used to estimate missing
values of industrial roundwood consumption. The analysis also
indicates the relative value of including each of the indepencant
variables in the equation. A further use of regression equations
could be in developing the strategies for technical assistance once
the groups have been decided. It would be possible, for example, to
predict the effect of increasing investment in sawmilling capacity on
the level of exports and hence whether such investment is worthwhile.

Analysis of variance can also be used to det~mmine which variables
are significantly related to same chosen variable. This technique is
particularly valuable as it can be used for sets of variables which
are not orthogonal (i.e. they are not independent of one another) as
an example a test could be carried out to detemine how much of the
variance in industrial roundwood consumption is due to the level of
imports given that sawmilling, pulping and panel manufacturing

20




capacities have already been taken into account. The effect of
interaction between factors cwld also be considered with analysis of
variance. One porticularly useful method for carrying out an-
analysis of variance is the ".egression method” (this is mot the
same as regression analysis). This allows the analysis cf incamplete
data sets without the need to estimate missing values.

The techniques described above are useful for aralysing the
relationships between variables for which data is availajle. Another
technique which may provide valuable information is Factor Analysis.

Factor Analysis is a method of deriving variables from a cawbination
of others. Hence it may be possible to derive a variable called
"state of the wood industry" from underlying trends revealed in data
such as processing capacities, levels of exports, and the rate of
growth or decline in investment in the industry. Variables such as
this may be of direct interest or could be used in further analysis
as described below.

So far we have considered objective methods for refining the choice
of variables used to classify countries from the original
subjectively chosen variables listed in Section 3. The final stage
is to form groups of countries for which technical assistance
programmes can then be developed. One method is to use factor
analysis to derive a single or small mmber of variables on which
countries can then be grouped by forming subjective divisions. Other
methods are also available.

Dimensional analysis involves assigning a single score to each
country and then grouping the countries having similar scores. The
method requires subjective assessments of the importance of each
variable. Hence each variable is effectively converted to a score
reflecting its importance in deciding the state of the country. The
method could pe useful to identify sub-groupings in some
circumstances but is too subjective ard over-simplifying to be used
for the main grouping of countries.

Cluster analysis is likely to be the key method used to define groups
of "similar” countries. It can be used to consider a number of
variables at once and detemmine the groupings which reduce the total
within-group variance of all the variables to a minimum. The main
problem with this would probably be converting all the variables to a
similar scale. This would require some degree of subjective

judgement.
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SUMMARY

Whilst very many developing countries could benefit from technical.
assistance programmes for their wood industries, the needs of
individual countries differ. This may be du: to their econamic,
political or geographic situations etc. kn important factor is
often their size and the resulting scales of operations in the
country. In order to provide integrated technical assistance
programmes, same systam of grouping countries is necessary and this
will inevitably require the development of a classification system
for the wod industries of developing countries.

The first stage in the development of 2 classification system is to
identify the main camponents of the industry (see Figure 1) A set of
variables can then be defined to describe the basic characteristics,
constraints and positive (enhancement) factors of these camponents
for a given country. This stage is essentially subjective.

The next stage is to collect data on these variables for some
countries. This can be used to eliminate unnecessary variables fram
the analysis. This involves the use of statistical techniques to

identify variables which tell us no more about the industry than we

could deduce fram other variables in the analysis.

The final stage inwvoives using further statistical techniques to
identify groups of countries with similar needs.

It is important to remember that, although carrying out the
statistical analyses is a very mechanical process, all require same
element 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
formulate appropriate technical assistance programmes. As discussed
in Section S5, rechods such as regression analysis may be useful at
this stage also.

It has not been possible tc carry out a camlete analysis of the data
presented in the annexes within the time available. Same additional
data would also be required to produce useful country groupings.
Further work should begin with a more complete search for available
data, particularly on secondary wood processing industries. Analysis
of the data should then be carried out using the framework of
variables given in Section 3 and the statistical methods discussed in
Section 5. From this it should be possible to test the usefulness of
these methods for developing technical assistance programmes and to
identify which other items of information should be collected to
assist in this effort.
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