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ABSTRACT: Studies on the transfer and creation of technology in the mining and forest
sectors are not, in general, as advanced as in many other resource-based and industrial
sectors. Some basic theoretical concepts about the transfer and creation of technology in
these sectors are dealt with in the study. It is argued that such traditional conceptual divisions
of the world as the First, the Second and the Third World are losing their significance in view
of new developments; it is appropriate to deal with the industrialization of Finland by using
NIC concepts, for instance.

Historical examples from Finland, Canada, Japan and Africa are presented to illustrate
problems of technology transfer and creation.

It is asserted that the world is dangerously dividing between the countries which are able to
adopt foreign technology, develop domestic technology and initiate future-oriented techno-
logical transformation and those which are not able to do so.

Finally, attention is paid to new problems caused by the introduction of new technologies,
such as information technology and materials technology, and the growing pollution and
destruction of the environment. New international cooperative efforts are necessary in order
to mobilize resources to meet these challenges.
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THE TRANSFER AND CREATION OF TECHNOLOGY IN THE WORLD ECONOMY
WITH SPECIAL REFERENCE TO THE MINING AND FOREST SECTORS

1. Introduction

The notion of the transfer of technology is quite problematic
since diffusion of technology has been continuous, especially
after the industrialization started on the globe. It has
taken place within the industrialized countries, been
transferred from these countries to the developing countries
and, during the last few decades, shifted between the

developing countries as well.

Because of my recent research interests, I shall focus on the
transfer of technology in two resource-based sectors, the
mining sector and the forest sector. These resource-based
sectors are, of course, important in many developing
countries whereas they still play a significant role in a

few of the industrialized countries, such as Finland, Sweden,

Canada.

Normally, the notion of the forest sector has been defined
to consist of forestry and the forest products industries
considered together, whereas the mining sector means the
mining industry and the basic metallurgical industry con-
sidered together. I would like to add the engineering
industries supplying those industries with machinery and

equipment in these definitions.

As far as the transfer of technology in forestry is con-

cerned, I have distinguished between the professional

forestry model and the substantive forestry model. The

case where foresters have succeeded in establishing the
sustained-yield practice in a country has often been pre-
sented as a model for others to follow. The foresters,
however, have traditionally concentrated only on technical

issues while neglecting the larger socio-economic setting



of forestry. This model concentrating on technical issues

can be called the professional forestry model.

On the other hand, the forestry model where the specific
natural and socio-economic conditions in a given country

are taken into account can be called the substantive forestry
model. The professional model has been dominant in the
transfer of technology in forestry while it seldom leads to

good results.

Turning to the transfer of industrial technology, it is

possible to distinguish between the engineering model and

the integrated model. The former model has been represented

by Western experts focusing on technical issues whereas the
latter one pays attention to local natural conditions,
society and culture. The engineering model has been dominant
in the transfer of industrial technology but it produces

good results only in specific responsive conditions which
rarely exist outside the Western world. 1In table 1., some
general characteristics of the transfer of technology are

presented.

The industrial restructuring has been a continuous process
from the perspective of global industrialization. In this
context, it is perhaps worth mentioning that Thorstein
Veblen analysed the reasons for the rise of new industrial
powers, such as Germany and Japan, already at the beginning

of this century. He especially emphasized certain advantages

that latecomers in industrialization enjoyed.

As regards to the contemporary discussion on long-term
economic cycles in the capitalist industrialization, it has
been argued that this is characterized by a periodic rise

of new industries, and a fall of old industries. Technologi-

cal innovation plays a crucial role in this perspective.



Passive

Active =

Table 1.

The Transfer and Creation of Technology

Means o

f Acquisition of Foreign Technology

1)

Receiving foreign direct investment;

2) Importing foreign machinery and equipment;

3)
4)

5)
6)

1)

8)

Acquiring turn key plants;

Importing of foreign knowhow:

labour force, experts, consulting services;

Acquiring foreign patents and licences;

Acquiring technical aid from international

organizations;

Establishing joint-ventures with
foreign companies; 3

"Industrial espionage": utilization
of foreign publications, education
in foreign schools and universities;
practice and work abroad;

Means of Creation of Domestic
Technological Capability

1)
2)
3)

4)
5)

Imitating foreign technology;
Learning by doing;

Adapting foreign technology
to domestic circumstances;

Improving foreign technology;

Making original inventions
and innovations;

Key for Success

1) Good education
of workers;

2) Good education
of engineers;

3) Development of
domestic design
capability;

4) Development of
domestic R&D
capability

Source: Jussi Raumolin: The Role of Education in the Develop-

ment of the Mining Sector in Finland.

The Research Institute

of the Finnish Economy (ETLA) Discussion Papers No 219.

1986 p. 3.



Turning to the recent transformations of the world economy,
the late 1970s were characterized by both liberal borrowing
possibilities in the international funding markets and
project exports on a large scale from the West to the
developing countries. This resulted in great problems

of the transfer of technology and the debt serving among

developing countries in the new conditions of the 1980s.

In the following, I shall mainly deal with some cases of the
transfer of technology and creation on a country basis.

The countries in question are Japan, Zaire, Finland, and
Canada. In my opinion, such traditional conceptual divisions
of the world, as the First, the Second and the Third World,

are losing their significance in view of new developments.

In fact, it is quite appropriate to deal with the industri-

alization of Finland by using NIC concepts, for instance.

This study heavily leans on my former studies in the field;
let us hope that this new combination produces some new
insights not available earlier (Cf. particularly Raumolin
1986a, 1986b, 1988c).

2. Transfer of Technology in the Mining Sector
2.1. Introduction

Historical studies on economic development distinguish
between three different development zones in the world
according to conventional classifications based on the
international division of labour: the industrialized centre,
the peripheries of the industrialized West and the peripheral

developing countries.]

Turning to the centre, the historical studies on the spread

of the mining and metallurgical technology have concentrated

1 This section mainly includes extracts from Raumolin 1988c.



heavily on the study of the iron and steel industry because
of the major importance of this industry for the industrial-

ization.

Instead marginal attention has been paid to the spread of
technology in the non-ferrous metal industry. In the same
manner as the existence of many lags has characterized the
spread of the non-ferrous metallurgy there are several gaps
in the research (Cf. Fremdling 1982, OECD: Gaps ... 1969).

As concerns the peripheries of the West, such as Canada,
the Nordic countries and Japan, the state of research is
quite uneven. One of the founders of the Canadian variant
of the staple theory, Harold A. Innis, created a good basis
for studies on the development of the mining industry in
Canada already in the 1930s. In his view, the rapid rise
of the mining industry in a marginal country like Canada
took place by means of a massive importation of foreign

technology.

Recent Canadian studies such as Robert Armstrong's study on
the development of the asbestos industry in Quebec and
Alexander Dow's study of the development of the non-ferrous
metal industry in general have resulted in a more balanced
view of the interaction between the foreign and the domestic
factors (Cf. Innis 1936, 1941, Armstrong 1985, Dow 1985).

It is surprising that in the Nordic countries, where studies
on economic history are so advanced, almost nothing has

been written about the role of the mining sector and the
transfer of technology from the perspective of development
studies. It may be so that a highly sophisticated treatment
of economic history and an open study of development do not
fit together well. In any case Sweden has strong traditions
in the mining industry and in the research and development
concerning metallurgical processes: it has long been close

to the European industrial centre. Furthermore, active



research and development of electro-metallurgical processes

has taken place in Norway during this century.

As far as the Japanese case is concerned, the historical
development path is guite well known thanks to the project
"Historical Background of Technology Transfer Transformation
and Development of Japan" undertaken under the auspices of
the United Nations University during the late 1970s. I
shall take a closer look at the Japanese case a little

later (Cf. Hayashi 1979).

Following the example of the industrialized West, special
attention has been paid to the transfer of technology in
the iron and steel industry in the peripheral developing
countries. For instance UNIDO and the scholars associated
with Le Centre de Recherche sur 1l'Industrialisation et le
Développement de 1'Université de Grenoble (I.R.E.P.) have
dealt with these issues (Cf. Roberts & Perrin 1975, Judet
1980).

In contrast the transfer of technology in the non-ferrous
mining and metal industries is largely unknown. Concerning
Latin America, such organizations as the Andean Group and
the International Development Research Centre in Ottawa

have promoted studies on the technology transfer in the
copper industry, for example. The British scholar John T.
Thoburn has dealt with these problems in the case of the tin
industry in Malaysia (Cf. Mytelka 1978, Warhulst 1985,
Thoburn 1973).

In Africa, Robert E. Baldwin touched upon these problems in
his classic study on the copper industry in Rhodesia (Baldwin
1963). Recently, the Belgian scholar Jean-Claude Williame
has published an impressive study on the problem associated
with the transfer of Western industrial technology to Zaire
(Willame 1986).



Generally speaking, there is no synthetical study on the
transfer of technology in the mining sector in the developing
countries. This question is only marginally dealt with in
most of the general, regional or sectoral studies of mining-
based development in the developing countries (Cf. Metzer
1980, O'Faircheallaigh 1984, Yachir 1987).

2.2. Case Studies

In the following, I shall take a closer look at two cases:
the results of the Japanese project "Historical Background
of Technology Transfer, Transformation and Development of
Japan" with special reference to the mining sector and the
studies of Belgian scholars on the transfer of industrial

technology to Zaire.

The Japanese study clearly points out that there were strong
national traditions in the copper industry and in the iron
production in Japan. When industrialization started, these
traditions were both an advantage and an obstacle. For
instance, the traditional organization of labour was a great
obstacle (Cf. Hoshino 1982, Iida 1979, Murakushi 1979,
Yoshiki 1979).

The role of the Japanese state has been very active in the
development of the mining and metal industries since the
beginning of the industrialization of the country. Military
interests were heavily involved, the state sent students
abroad to have well educated experts at its disposal in the
future, domestic education was promoted as well and several
industrial expositions were organized to spread the informa-
tion on Western technology. Japanese scholars were, however,
looking for appropriate solutions to the national conditions
instead of slavishly imitating the technology developed in
the West.



The role of cultural factors, such as nationalism and
national self-respect, played an important role in the

transfer of technology. Japan followed a kind of intelligent

followers' strategy by selectively opening itself to Western

influences while integrating foreign acquistions with

national development aims.

In addition, it is interesting to note that some leading
contemporary Japanese electronics industry companies stem
from the copper industry. Those original mining industry
companies integrated their production forward by starting
the production of copper wire, then shifting to the electri-
cal engineering industry and finally, to the electronics in-

dustry. Hence an approach which radically distinguishes

between traditional and high-tech industries may be artifi-

cial. In Finland, for instance, the leading electronics
industry company Nokia similarly stems from the copper wire
industry. 1In addition, this company is still active in the

paper industry and the rubber industry, among other things.

The Japanese case well illustrates the good results achieved
by the adoption of an appropriate national technological

startegy. It may even be so that an effort to develop a

general theory of technological strategy is not worthwhile.

A good and appropriate technological strategy is different
in different countries depending on the specific conditions

in guestion.

Turning to the case of Zaire, it was realized in the 1930s
that the Congo River possessed a considerable hydro-electical
potential. Since then, many grandiose plans for the canal-
ization of this potential for the purposes of the industri-
alization of the country have been presented. After the
Belgian Congo gained independence at the beginning of the
1960s, the new state became interested in hydro-electrical
projects. Western consulting engineering firms were eager

to offer their services to the new government.



The plans presented during the late 1960s demonstrated how
the erection of large hydropower stations would lead to the
building of many related industries, such as the steel,

aluminium, ferro-magnese, nickel and chemical industries.

The building of hydropower installations started in the

early 1970s supported by Western expertize and supplier
industries. Efforts were undertaken to attract new in-
dustries to Zaire as well. All those efforts however,
resulted in the ruin of the country's economy. In the
middle of the 1980s, the rate of utilization of the installed
hydropower capacity was only about 25 per cent. Most the
associated industrial projects hardly worked at all. The
foreign debt represented about 90 per cent of the GNP, and

it surpassed 200 per cent of the annual export income of

Zaire.

According to Jean-Claude Willame, such conventional explana-
tions as the errors made in the nationalization of the

copper industry in 1973, the drastic decline in the copper
price in the world market, the rise in prices of the imported
o0il, the incompetence of planners, corruption, the rise of
the exchange rate of dollar and the global inflation are not

sufficient reasons for this catastrophy.

The role of external agents in the large-scale transfer of
technology should be taken into account. All kinds of
Westerns agencies, such as consulting engineers, industrial
suppliers, development cooperation agencies, private banks
and public loan guarantee agencies were involved. Consulting
engineers, in particular, bear a special responsibility as
they offered a kind of scientific caution to the projects in
question. The geopolitical interests of the West had an

influence of their own on these operations.

Technology transfer realized in the context of joint ventures

can often be seen as a form of industrial exploitation
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resulting in the creation of "&léphants blancs" or

"cathédrales de désert" as they are called in the francophone

litterature. The Belgian authors, for their part, speak

about technological safaris in Africa.

2.3. Further Notes

The Japanese example has been followed by the dynamic NIC-
countries in South-East Asia. These countries have been
able to utilize the transfer of Western technology including
turn-key plants or direct foreign investment to the aims of
national industrialization, and to initiate a consequent

technological transformation.

Finland, which was a kind of a NIC-country during the
interwar period 1918-1939, adopted a kind of the intelligent
followers' strategy, and used the advantages of being a
latecomer in the erection of an efficient mining and basic

metallurgical industry.

Finnish mining and metal industries have been able to absorb
Norwegian, Swedish, German, British, American and, later

on, Soviet technology and to develop original Finnish
solutions as well. During the last few decades, the Finnish
mining and metallurgical technology has been exported to
actual NIC-countries, such as South Korea, India, Mexico

and Brazil, among other countries.

On the other hand, Africa is filled with "cathédrales de
désert", such as steel mills, oil refineries and concrete
factories. 1In addition to Zaire, such failures in the
transfer of technology are visible in Nigeria, Camerun,
Mauritania, Togo, Gabon and Congo-Brazzaville, for instance.
The aims of rapid industrialization by local leaders, the
project export promotion by Western interests, and the
insufficient cultural, economic, social and physical in-

frastructures all together have led to poor results.
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The world is dangerously dividing between the countries
which are able to adopt foreign technology, develop domestic
technology and initiate future-oriented technological

transformations and those which are not able to do so.
3. Transfer of Technology in the Forest Sector
3.1. Introduction

As in the case of the mining sector, studies about the
role of the transfer of technology have been few in the
case of the forest sector. In the following a short survey
of theories of forest-based development and the transfer of

technology in connection is given.2

The discussion of the development of forest exploitation
has been based on the idea of development stages. During
the last century, German theorists of forestry presented
the idea according to which the development of forest

exploitation passed through various stages from destructive

exploitation to sustained yield forestry. A shortage

provoked by destructive exploitation had been the mother of
forestry in Central Europe. By pioneering the establishment
of a regulated forestry system, Germany pointed the way for

others to follow (von Berg 1871).

During this century, these basic ideas have not changed much
but different variations on the theme have been presented.
For example, the idea about development by stages has been
projected outside Europe and new stages have been added,

such as the multiple use stage of forestry and the stage of

intensified sustained-yield management (Cf. Heske 1931a;
Mantel 1962).

2 This section mainly includes extracts from Raumolin 1986b.
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Some authors have tried to integrate technological transfor-

mations in the stages view by applying the morphological

idea of technological complexes. Typical of the eotechnic,

paleotechnic and neotechnic phases is a certain type of
energy use, enterprise structure, spatial pattern, and
forest exploitation. 1In stressing the scientific advances
in connection with the shift from the destructive paleotech-
nic phase to the modern neotechnic phase, this kind of
analysis seems, however, to forget such problems as pollu-
tion, ecological problems associated with intensive forestry
practices, and the impact of mechanization of lumbering

operations on rural structures (Cf. Dinsdale 1965).

Some foresters dealt with the impact of forest-based develop-
ment on rural communities in the West during the interwar
years. In North America, the forest exploitation connected

with the moving frontier was called the roving lumbering

industry. Its impact was destructive: deserted farms,
deforestation of lands, local shortage of timber, land
speculation and interruption of community development. In

contrast, an integrated and stable combined farm-forestry

system was studied in the Nordic countries based on small
woodland ownership and sustained-yield management (Cf. Dana
1918; Saari 1928).

After the last World War, the linkage approach has been

applied to the analysis of the development impact of the
forest sector. Some authors have pointed out many potential
positive impacts of forest-based development including the
ones on regional and rural development. On the other hand,
critical analysis has pointed out that many potential
linkages leak out of peripheral regions specialized in
forestry and forest products industries. During the last
few decades, the rise of centre-periphery, neo-Marxist and
dependency theories, among other things, among the scholars

in the resource-based peripheries has confirmed the results
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of critical analysis (Cf. Cohn Jr 1954; Westoby 1962; Kromm
1968, 1972).

In the context of the rapid mechanization of lumbering
operations, some models of mechanization were presented in

the 1960s. For example, models of diffusion of technology

were used. The specific models of logging mechanization,

such as the law of discontinugus.. evolution, were developed

as well. These models were quite deterministic excluding
alternative development paths. On the other hand, the
socio-economic and cultural setting of mechanization was
poorly taken into consideration (Cf. Silversides 1965,
1966; Samset 1966, 1972).

Turning to the transfer of technology, these issues have
traditionally been dealt with mainly in the context of the
"exportation" of the German sustained-yield idea, the
assistance for the establishment of the Western type of
forest administration, forest research institutes and
forestry education in "new", "backward" and "developing"
countries. This was one of central themes of

"Weltforstwirtschaftlehre' developed in Germany in the

1930s. Finally, one was confronted with the problem of
the cultural role of the forester in a different cultural
setting (Cf. Heske 1931b, 1948; Ebner 1953; Westoby 1965;
Schlie 1976).

Among the few studies, the importance of the study of the
German expert Adalbert Ebner published in 1953 should be
stressed. After having gained a large international ex-
perience in forestry, he dealt with the difficulties of

introducing modern forestry in new countries (Ebner 1953).

Ebner stated that forestry development in frontier conditions
was faced with many problems. Large gaps as regards basic
knowledge on forest ecosystems or the transition from natural

to managed forest existed. The forestry development was
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characterized by extensive erosion problems as well as
unregulated industrial exploitation. Large tracts of forests

were destroyed by fire,

Typical of forest administration was the dominance of a
bureaucratic central office in the capital which had limited
control over regional and local affairs. Its activities
focused on short-term issues which resulted in a neglect of
long-term planning necessary for rational forestry. 1In
addition, the work of the administration was hampered by
lack of a stable professional staff independent from politi-

cal pressure.

As no forestry traditions in the European sense existed,
pioneer native foresters aimed at becoming forest engineers
according to the example set by successful technical profes-
sions established earlier. They took special interest in
conspicuous technical issues. Students in the forestry
schools were more interested in lectures on logging technol-

ogy than in fundamentals of forest biology and ecology.

The way of thinking 4 la mode in international organizations

claimed that technical assistance would solve the problems

of underdevelopment. No technical solutions existed,

however, because these problems were socio-economic and

cultural to a high degree. Ultimately the power structure

in a country imposed the ways and means of the exploitation
of forests. Forestry and conservationist interests were

weak in underdeveloped countries.

Ebner's analysis seems to be quite pertinent concerning the
actual developing countries., From a historical point of
view, it seems also to be relevant concerning the so-called

new countries, such as Canada.

During the last few years,scholars have paid special atten-

tion to the relation of forestry to rural communities and
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special agro-forestry studies have been started as well.

Finally, questions about appropriate technology in forestry

have been posed. Problems of forestry extension work in
the developing countries have become socio-anthropological
problems to a high degree (Cf. FAO 1978, 1982; Cernea 1981;
Larman et al. 1981).

The actual state of socio-economic studies of forestry is a
little perplexing because the clarification of such basis
issues as the classification of enterprise forms, forest
exploitation and forestry forms, and technological forms of
exploitation is far from being satisfactory. During the last

few years, new holistic approaches, such as forest sector

studies via dynamic systems analysis or using industry

complex analysis have been introduced. On the other hand,

certain studies in the field of forest sector and forestry
sociology have analysed power constellations and social
conflicts associated in the exploitation of forest resource
(Cf. Lonnstedt & Randers 1979, Raumolin 1981, 1984a, 1984b,
Marchak 1983; Lee 1984 and table 2.).

Traditionally, studies in the field of cultural geography
of forests in dealing with myths, values, and multiple uses

of forest introduced a kind of anthropological dimension in

the study of forest exploitation. The proper anthropological

studies of forest and forest exploitation except for swidden
cultivation, are not, however, well developed (Cf. Raumolin
1987, 1988a).
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3.2. A Comparison of Forest-Based Development in Finland

and Canada

Next, a synopsis of my comparative studies about the develop-
ment impact of the forest sector in Finland and Canada is
given. In this synopsis, some ideas about the diffusion

and transfer of technology are included.3

Even though Finland is a relatively small country in northern
Europe and Canada a vast continental country in North
America, there are good reasons to compare these two count-
ries with each other. There are evident geographical
similarities. The main parts of Finland and Eastern Canada
are situated on the Precambrian formation which has been
moulded by the retreat of glacial sheets. Typical of both
regions is an ample network of lakes and rivers. During

the winter, the ground is covered by snow and the waterways

are frozen.

Historically both Finland and Canada were dependent on
metropolitan powers. Traditionally, both Finland's and
Canada's role in the international division of labour was
to provide various staple products, such as fur, fish,
timber, sailing ships, tar, and potash, for metropolitan
markets. During the last century, the industrialization of
Great Britain had a decisive influence on the rise of the

modern sawmill industry in Eastern Canada and Finland.

So geography and history serve as a good starting point for
comparative studies in economic development in Finland and
Canada. A good theoretical starting point for such studies
is the staple theory. Because geographical and historical
simlarities are the most pronounced between Finland and
Eastern Canada, the development of the forest sector in these

two regions will be compared with each other.

3 This section mainly includes extracts from Raumolin 1986a.
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Table 3.
Main Differences in the Development of the Forest Sector in
Finland and Eastern Canada, 1990-1980

Finland Eastern Canada:

Intensive and Integrated Extensive and Incoherent

Development Path Development Path

- Forest resource chief asset - Forests, mines and hydro-

electricity

- Three main tree species - Diverse tree species

- Private small woodland - Public forest ownership-
ownership dominant dominant

- Well-developed botanical - Biogeographical research
research: original forest limited: expanded after
classification system World War IT

- Sustained-yield forestry - Extractive exploitation

- Western European export - U.S. export market dominant
market dominant

- In addition to sawmill and Sawmill and pulp and paper
pulp and paper products, products dominate exports
spool and plywood products
important export articles

- Finnish control of in- - Direct foreign investment

dustries in the pulp and paper
industry

- Direct public intervention - Economic liberalism dominant
in the production via state- attitude with regard enter-
owned companies prise

- Close integration between - Separate forest industries
forest industries

~ Strong export cartels - Individual marketing orga-

nizations dominant

- "Negotiating" labour union - "Striking" labour union
movement movement

- Strained war conditions - Expansionist war conditions

- Close integration between - Separated forest industries
forest industries and and engineering industry
engineering industry

- Domestic control of the pro- - Foreign branch plants
duction of machinery and - dominate the production of
supplies machinery and other supplies

- Export of machinery and - Import and home market
supplies production of machinery

and supplies dominant

In Jussi Raumolin: The Impact of Forest Sector on Economic
Development in Finland and Eastern Canada in J. Raumolin
(ed.), Natural Resources Exploitation and Problems of
Staples-based Industrialization in Finland and Canada.
Fennia 163:2, 1985 p. 428 (slightly modified).
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The exports of forest products have played a very important

role in the industrialization of Finland and Eastern Canada.

In the case of Finland, this role has been even more primor-
dial. These exports are still the most important export
items in both regions. In general, the development impact
has been, however, quite different in each case. The
differentiation of the development paths is mainly due to
institutional differences. The principal elements of these

differences are summed up in the table 3.

Except for many differences of an institutional nature, there
have been many similarities in the development experience

as well. The location of the industries close to the raw
material sources, hydroelectric sources, and the main
transportation network have exerted a profound impact on
regional development both in Finland and Eastern Canada.

The rise of the pulp and paper industry has had a decentra-
lizing influence on industrial location and town structures

in both regions.

The exploitation of forest resources has had a profound
impact on the development of rural settlement as well. As
the cultivation conditions are not very favourable, typical
of the rural settlement in the forested parts of Finland
and Eastern Canada has been a mixed farming system more or
less specialized in dairy farming. The work outside the
farm, principally forest work were important for the via-
bility of the farms. The extensive rural colonization
programmes in Finland and Eastern Canada during the first
half of this century would not have been possible without
the support of the expansion of forest product industries

and forest work.

In spite of the clear geographical distinction of the main
export markets, the forest product industries in Finland

and Eastern Canada have met each other in other export
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markets as well. The newsprint from Newfoundland has been

a heavy competitor to the Finnish newsprint in the British
market since the Great European War 1914-1918. On the

other hand, the Finnish industry exported pulp to the
American market during the interwar years. For their part,
the Canadian sawmill exports returned to the British market
supported by the British preferences again in the 1930s, and
great amounts of Canadian pulp have arrived in the Western

European market since the last World War.

As regards interconnections between the forest sector in
Finland and Eastern Canada, the labour force provided by
Finnish immigrants has been important in some parts in
northern Ontario. Efforts were made to apply the Finnish
forest and peatland classification ideas in Eastern Canada,
especially in the 1930s and 1940s. The transfer of the
Finnish technology to the forest product industries in
Eastern Canada started in the 1960s. The Canadian contribu-
tions to the development of the Finnish forest sector have
been limited. The transfer of some consulting services to
the industries and the transfer of ideas and technology as
regards the mechanization of woodland operations are worth

mentioning.

During the 1960s and 1970s, a certain convergence between
the development paths in Finland and Eastern Canada took
place, such as rural depopulation due to mechanization of
woodland operations and the erosion of competitiveness of

the industries in the international markets.

The rise of "francophone" economic nationalism in Quebec

was similar to the rise of Finnish-language economic
nationalism in Finland in the 1920s. The effort toward
domestic control of the forest product industries and toward
integration of production in Eastern Canada made the Eastern
Canadian development path move closer to the Finnish one

than before.



21

Great differences between the development paths persist,
however, continuously. Extractive exploitation is still
practised in Eastern Canada irrespective of reformist speech
and radical reform proposals. In fact, the productivity of
forest per hectare is 3-4 times higher in Finland than
there. On the other hand, prices of important production
factors are continuously cheap in Eastern Canada as. compared
with Finland. For example, stumpage prices and electricity
costs are 2 times higher in Finland. On the contrary, the
production structure is more efficient, integrated and

upgraded in this country.

Concerning the company size the largest Eastern Canadian
pulp and paper companies lag far behind the largest American
and Japanese companies. The company size is, however, much
larger in Canada than in Finland, generally speaking. The
recent restructuring of the Finnish pulp and paper industry
has resulted in the formation of two additional companies
with international stature along with Enso-Gutzeit, Kymmene
and United Paper Mills (Cf. Raumolin 1988b).

Among the Western industrialized countries, Finland and
Canada are not famous for the size of the national R&D
effort. Among the industrial sectors in these countries,
the R&D effort of the pulp and paper industry is low as
compared with chemical and engineering industry, for example.
The Finnish industry is pursuing, however, relatively more
R&D than the Canadian one. Whereas the R&D expenditure
per value added in production is around 1.00 per cent in
Finland, the equivalent percentage in Canada is around
0.80. The R&D expenditure in the supplier industries is
relatively higher in Finland as well (Cf. Hayter 1982,
Hanel 1985, OECD 1985).

If R&D effort is considered a key to success in the future,
the Finnish industry seems to have better chances. Because

of domestic control of the industries, the close integration
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between the forest industries and the supplier industries,
and the well-established traditions of collective research
and action, the diffusion of new technologies seems, in

general, to be easier in Finland than in Eastern Canada.

The internationalization of the Finnish industries has
extended to Canada as well. The transfer of the Finnish
technology is passing via exports of machinery and equipment,
export of licenses, and direct investment. The transfer of

technology the other way round is actually minimal.

The forestry experts in Eastern Canada like to present the
Scandinavian forestry as a model to strive for. As the
Canadian experts in general are interested in technical
questions, the specific historical, social and political
context of the Finnish model is abstracted away from the
discussion. The technocratic model of intensive forestry
established in Finland in the 1960s is close to their
preferences. It is a kind of irony of history that this
kind of forestry seems to be only a passing phase in Finland
(Cf. Raumolin 1986b).

During the last few years, some directors of the Finnish
forest product industries, exasperated by the problems of
wood market, have proposed that the Canadian model of forest
exploitation should be adopted in Finland. The industry
should, for example, have free access to public forests.
These proposals tend to forget the decisive difference
between extractive exploitation and sustained-yield forestry.
As the internationalization of the Finnish industries
progresses, in the direction of both the West and the East,
the forestry discussion will surely become even more lively

in the country.
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3.3. Further Notes

Many developing countries have adopted the aim of creating
domestic pulp and paper industries. The FAO and Western
consulting engineering companies, including Finnish and
Canadian ones, have given their support to these aims.
However, the result has often been the erection of
"cathédrales de désert" in small African countries and some
smaller Latin American and Asian countries (Cf. Gomez 1978,
Sila-On 1978, Douglas 1983, Willame 1986).

The large-size of the mills due to economies of scale needed
in the modern pulp and paper industry, insufficient domestic
demand for paper, gaps in infrastructures and problems
related to wood supplies all together have contributed to

these failures of the transfer of technology.

On the other hand, considerable progress had been made in
larger Latin American countries, such as Brazil, Chile,
Argentina and Mexico in the modern pulp and paper industry.
Direct foreign investment, capable domestic entrepreneurship,
existence of a sufficient domestic market and modern in-
frastructures as well as the extensive plantations of
rapidly-growing trees have all contributed to this success.
Brazil and Chile are even becoming significant exporters of

forest products, by and by.

Recent technological developments in the Western pulp and
paper industry, such as the adoption of millwide automation
systems and the extension of the use of fast and large
paper machines into new paper grades, such as printing and
writing papers, have increased the size of chemical pulp
and paper mills. These tendencies work against the oppor-
tunities of successfully transferring Western pulp and
paper technology to most of the developing countries (Cf.
Raumolin 1988a).
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On the other hand, the development of new pulping methods,
such as chemithermomechanical (CTMP) pulping technology has
made the erection of small-scale pulp mills economically
feasible. These developments may contribute to the spread

of the modern pulp industry to the developing countries.

Because of depressed prices for sugar in the world market,
initiatives have been taken in many sugar-growing countries
to find out new uses for sugar-based by-products. The
possibilities of using bagasse as a raw material for produc-

ing pulp and paper are receiving new attention in Cuba.

The Cuba-9 Experimental Center aims at developing new
applications facilitating high-yield bagasse pulping of
small-scale mills. It has recently developed a new chemi-
mechanical pulping technology for this purpose. In general,
new breakthroughs in pulping technology will be forthcoming,
supported by recent advances in biotechnology (Cf. Luis
Garcia 1989).

The engineering industry producing machinery and supplies
to the chemical pulp and paper industry has traditionally

been concentrated in the leading industrial countries.

Finland seems to be the only peripheral exporter of forest
products which has been able to rise in the forefront of
global production of machinery and equipment for the forest

sector during this century (Cf. Raumolin 1984c, 1988b).

I have sketched a market entry circle to point out the
paradox that the entry to the production of very tradi-
tional machinery and equipment, and to the most modern
services and instruments may be much easier than moving
directly to the heart of the system, i.e. the production of
heavy paper machines (Cf. table 4.).
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Table 4.

The Market Entry Circle in the Production of Supplies for the

Forest Products Industries

DIFFICULT

Paper machines

Pulp machinery
and equipment

Paper finishing
machinery and equipment

Groundwood machinery,

. Instruments and process
and equipment

control systems

Sawmill machinery

. Consulting services
and equipment

EASY

Source: Jussi Raumolin: Forests, Technology Transfer and
Creation, and Forest-Based Development in Finland, Canada
Brazil. Plan for a Research Project. University of Helsinki
Institute of Development Studies. October 15, 1986 p. 22,
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4, Final Reflections

Finally, I shall briefly deal with certain consequences of
the introduction of new technologies, such as information
technology and materials technology, on the world economy
of the mining and metal industries and the publishing

industry.

Firstly, the substitution of new materials for traditional
metals and the dematerialization trends in production

processes in the West may provoke serious problems for the
traditional exporters of metals, such as copper, among the

developing countries in the long run (Cf. Raumolin 1986c).

Secondly, the introduction of new information technology
seems to be difficult in many developing countries because
the necessary infrastructures, such as a dense telephone
network and a stable and continuous supply of electrical

power are lacking.

Hence any possibilities of substituting new information
technology for use of paper are quite restricted in the
developing countries. The introduction of a new highly
automatized printing technology in the West is also eliminat-
ing technological choices within the developing countries
because the only suppliers of modern printing technology are
concentrated in a couple of the leading industrial countries
of the West (Cf. Winsbury 1981).

Because paper will play an important role in the promotion
of literacy and education in the developing countries, new
efforts, to develop alternative small-scale technologies in
the printing paper production and printing technology are
badly needed. 1In this field, cooperative efforts are
necessary, and international organizations in particular
will play a more important role in this field (Cf. Becker
1983).
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Ultimately, the alarming devastation of the tropical forests
as well as the havoc caused by airborne pollution in the
Northern coniferous forests pose great new challenges for

the traditional concepts of development and industrializa-
tion. The strengthening of international cooperative efforts
is necessary in order to mobilize resources to meet these

new challenges.
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