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ABSTRACT: In this study, the focus is on the technological change in forestry in Finland
during the period of industrialization and its impact on rural and regional development in the
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The periodization is the following: the Domestication of Development 1850-1944, the
Arrival of Mechanization 1945-1958, the Formation of the Techno-Intensive Forestry
System 1959-1973 and the Rise of a Conflict-Ridden Forestry System, 1974 onwards.

Special stress is laid on the alternative strategic opportunities in the period of the arrival of
mechanization. In particular, a Finnish model and a North American model are contrasted
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This study presents a new interpretation and a new conceptualization of the development of
forestry in Finland and it offers a historical background of actual conflicts of forest use in
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Preface

This study was originally prepared for the WIDER study programme on "Development and
Technical Transformation in Traditional Societies: Alternative Approaches" in 1986. It is
my final report in conjunction with the Wider study programme and dated December 30,
1986.

This programme was of multidiscisplinary and international character, dealing with diverse
subjects, and various approaches were used. All this resulted in problems of coordination
and of publication because of divergent interests and views involved.

The study has, however, preserved its topicality and gained a certain international interest
and appreciation. The problems associated with the impacts of airborne pollution started to
change ideas on forest management methods towards being closer to nature in the late 1980s.

The ideas on sustainable development and environmental protection, especially after the
publication of the report of the UN Commission on Environment and Development, the
so-called Brundtland Report in 1987, have aroused new interest in the sustained management
of renewable resources both on the international plane and in Finland.

The transition towards the methods of exploitation of natural resources with heavier
emphasis on environmental pretection will not, however, be easy because of many conflicts
of interests involved. This study, in particular, tries to point out the historical background of
actual conflicts of forest use in Finland.

After completing this study, I have pursued studies on theories of forest-based development,
destructive economics, sustained-yield and technological transfer and transformation in
connection on both the national and international planes.

A list of related papers and publications is given in the following;:

1986. Forest, Technology Transfer and Creation and Forest-Based Development in Finland,
Canada and Brazil. Proposal for a research project. Mimeo 67 p. 7 appendices. University
of Helsinki Institute of Development Studies.

1987a. Metsin suojassa. Poliittisen antropologian ja geopolitiikan nikdkulma (Under the
shelter of forests: Some thoughts about political anthropology and the geopolitics of forests)
in: A. Reunala & Pekka Virtanen (eds.) Metsid suomalaisten elimissd (The forests as a
Finnish cultural entity). Special Issue of Silva Fennica vol. 21:4, 342-50.

1987b. Myyttinen metsi-Suomi (Myths related to forest-based development in Finland).
Suomen metsit (The forests of Finland). Special Issue of Metsilehti no 23, 1987, 68-69.
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Finnish Anthropological Society 12:4.
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1. Introduction

The aim of this study is to present an analysis of the
impact of technical change on rural and regional forestry in
Finland during the period of industrialization. As the main
source materials are the studies and writings of forestry
professionals, popular views on the process will be only
marginally taken into consideration. The lack of studies on
popular views and the hard task of consulting such sources
as ethnographical archives and local newspapers has pre-
vented the integration of this important dimension to the

study.

Some attention is, however, paid to the cognitive aspects on
forests at the beginning of the study where a short survey
of the German discussion is presented. The focus on the
German case is justified because Germany has traditionally
been the metropolis of forestry for all the world and in-
teresting discussions have taken place there. Particularly
Germany has been a scientific metropolis with regard of

Finland traditionally.1)

A short survey on theoretical discussion on the theories of
forest-based development and studies on technology transfer
in connection is presented as well. After these theoretical
surveys, the specific characteristics of the Finnish forest
sector will be dealt with and, finally, a historical devel-
opment analysis of the impact of technical change will be

given. Because of limited scope of the study, the analysis
will mainly concentrate to structural aspects of the pro-

cess. It will not be possible to enter deeply in details.?)

2. Views of Forest and Forest-Based Development3)

2.1 Views of Forest and Forest Management in Germany

One can distinguish traditionally between popular and
elitist views of forest in Central Europe. The popular view

of forest represented mainly by peasantry saw the forest as
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a source for raw material, energy, and food, and as grazing
ground for cattle. The peasantry populated forests with
mythical representations such as spirits in preindustrial
times. The elitist view represented by state bureaucrats,
army officials and noblemen saw the forest as raw material
and energy source for towns, industries and navy, or as
hunting ground for upper class people. There were, of
course, conflicts between the interests of the peasantry and
other interests: the latter ones normally prevailed. One
characteristics was, however, common to both the sides: the
devastation of forests with the exception of noblemen who
loved hunting over all and tried to preserve forests for

hunting grounds.

The notion of sustained vield was the major theme of the

scientific forestry which started to develop during the
eighteenth century. A basic interpretation of this notion
was to keep to forest area unchanged through replacing the
cuttings either by natural or artifical means. Another
meaning was the maintenance of unchanged cut. A third
meaning referred to the maintenance of the growing stock

unchanged (cf Saari 1950).

The rising forestry profession tried to impose a sustained-
yield forest management through forest legislation, specific
forest administration and police control. The aim was to

separate agriculture and forestry entirely from each other.

In the middle of the last century, "the industrial mobiliz-

ation of wood-"interpretation of sustained-yield developed

among the German forestry profession. A new branch of
forestry called forest economics stated that its principal
aim was to produce exchange value from the forest resource.
This could be exactly measured by quantitative calculations.
It was established that the forest had also other influences

but it was very difficult to measure these (cf Endres 1900).

In general, the state should be responsible for forest
management. In certain exposed regions, such as in moun-

tains and coasts, the state should establish protective



forests. Because of the long time period needed in the
rational management of forests on sustainable basis only
governments and perpetual corporations seemed to be capable
of such a management. Therefore, the state should regulate

the private small woodland forestry for common good.

The ideal condition of the forest was the '"normal forest"

giving the highest annual sustained-yield. The main target
of forest regulation was to transform the existing forest
into the "normal forest"”. The exploitation of both private
forests and state forests should be practised for the
biggest profit. Clear cutting and artificial regeneration
through the plantation of conifers was proposed to increase
the yield of the forests.

This kind of view was close to the interests of the govern-

ments, the large-scale forest industries and large woodland

owners. The rise of stumpage price made many small woodland
owners to share this view as well. It was no accident that

this view gained a dominant position among the German for-

estry profession toward the end of the last century.

Marginal views of forest included different romantic-artis-
tic views using metaphorical expressions of the forest as

a mvstical entitv and living organism. Some nature philos-

ophers dealt with the nature as an organic whole and phys-
icians stressed the curative characteristics of forest en-

vironment (cf Shepard 1967).

The pioneer conservationists who were mainly university
teachers started to struggle for the establishment of nature
parks for educative and scientific purposes. The forests in
the natural state were seen as a part of the national heri-
tage. The idea of the protection of landscape developed in
this context by and by. Some university professors even
wrote treatises of forsest aesthetitics. Uniform forest land-
scapes were not considerad beautiful and the monoculturzss of
conifers were evidently unfavourable environments for many

birds and other animals (cf Schoenichen 1948).



After the forest plantations started to exprience insect
damages, dissenting voices were heard even among the for-
estry profession. Among others, Karl Gayer started to
rehabilitate the mixed forest and the natural regeneration
in the 1880s (Gayer 1886).

At the beginning of this century, a criticism was increasing
among the German forestry profession against clear cuttings
and plantations. The critics demanded a more organic view
on forest. New results of natural sciences, especially that
of botany, should be integrated to economic principles in
view of creating new foundations of forest management (Mayr
1909).

At the early 1920s, the idea of "Dauerwald" propagated by
Alfred MoOller and his disciples in northern Germany and that
of "Plenterwald" promoted in Switzerland and southern Ger-
many challenged "the industrial mobilization of wood"-tra-
dition in forest management. A common denominator of these
critical schools was the aim toward '"naturnaher Wirtschaft-

wald", '"the commercial forest close to nature." The forest

should contain different age classes and Méller emphasized
that the forest was a kind of organism (Biolley 1920; Md&ller
1922).

During the interwar years, ambitious biologists in Germany
looked upon new integrative concepts and approaches in the
study of living nature. The entomologist Karl Friederichs
who studied, among others, the reasons for insect damages in
German forests coined the notion "das Holocoen" to indicate
the integrative factor of the ecological unity of living
organizations, these biological systems of higher order
capabie of self-regulation (Friederichs 1927 and 1930).

Friederichs made an effort to create the general principles
of theoretical ecology as well. According to him, the

biosphere was an open and dynamic system characterised by a
labile self-regulation. Such local parts in the biosphere

as peatland and forest were typical holocoenic units. - Human

being was provoking growing disturbances in the biosphere



and other holocoenic units. That is why a new natural
philosophy and regional planning based on ecological knowl-
edge was badly needed. Friederichs protested against the
use of organism in scientific discourse: instead, the notion

organization should be used (Friederichs 1937).

The forester Heinrich Lemmel, for his part, published a
learned treatise about the forest as an organism which was
based on the German discussion on principles of inanimate
and living nature. He quoted, among others, the work of
Ludwig von Bertalanffy. Lemmel tried to support Mlller's
idea about "Dauerwald" by strong philosophical arguments
(Lemmel 1939).

The struggle between the representatives of "the industrial
mobilization of wood'"-school of forestry and the ones of
"the commercial forest close to nature'-school of forestry
in Germany during the interwar years clarified basic issues
about what to do with the forests in an industrialized
country after the sustained-yield management has been estab-
lished. Such important questions as what is the notion
forest; what is the role of the forests in the economy,
society, landscape and natural environment, and how should

the forests be cut and regenerated were dealt with.

The relative position of these contending schools vis-a-vis
practical forestry was affected by changes in political
environment. The Nazi takeover of power signified first the
victory of "the commercial forest close to nature''-school
partly thanks to multiple use interests, such as hunting,
among the Nazi leaders, and the centralization of public
forest administration in Germany. The situation changed
again for the advantage of "the industrial mobilization of
wood"-school in the late 1930s when the mobilization for the
warpath started in the country. This is a little ironical
taking into consideration the fact that the theoretical
argumentation for ecological considerations in forest man-

agement grew stronger just at this time (cf Rubner 1985).



The different views of forest in the German discussion can
be classified as follows:

Table 1.

Views of Forest in Germany, 1800-1939

Popular views Elitist views
exploitative multiple professional sustained-yield views
use view -industrial-economic view

-organic-economic view
romantic-artistic view
aesthetic view

medical view

conservationist views
-nationalist-geographic view

-ecological-holistic view

After the Last World War, a symbiosis between "the in-
dustrial mobilization of wood"-idea and a capitalist forest
economics developed in U.S.A. and Sweden and spread overall
the world including the new Forestry Division of FAO. "The
commercial forest close to nature'"-idea only prevailed in

Central Europe being marginal on the international level.

As concerns the afterwar discussion on forest and forest
management in Western industrialized countries few new
themes have been introduced as compared with the German
discussion in 1800-1939 before the problem of airborne pol-
lution became a serious public concern. Instead economic
and social change has been rapid. As a consequence of ur-
banization, the growth of affluence and the gaining strenght
of the middle-class former elitist romantist-artistic, aes-
thetic and conservationist views have transformed to more or

less popular views during the last few decades, and advances



in ecological research together with the rise of environ-
mental consciousness have contributed to a spread of the

ecological-holistic view of forest.

2.2 Views of Forest-Based Development

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 exploi-

tation passed by stages from destructive exploitation to

sustained yield forestry. A shortage provoked by destruc-

tive exploitation had been the mother of forestry in Central
Europe. By pioneering in establishing the regulated for-
estry 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 of 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 or the stage of

intensified sustained-vield management (cf Heske 1931a;
Mantel 1962).

Some authors have tried to integrate technological trans-

formations 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 for-
est exploitation. 1In stressing the scientific advances in
connection to the shift from the destructive paleotechnic
phase to the modern neotechnic phase, this kind of analysis
seems, however, to forget such problems as pollution, eco-
logical pfoblems of 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 devel-

opment 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 in-

dustry. Its impact was destructive: deserted farms, defor-
estation of lands, local shortage of timber, land specu-
lation and community development interrupted. 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 ben ap-

plied 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 link-
ages leak out of peripheral regions specialized into for-
estry and forest 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 of
critical analysis (cf Cohn Jr 1954; Westoby 1962; Kromm 1968
and 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 discountinous 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 (Silversides 1965 and 1966;
Samset 1966 and 1972).

Turning to transfer of technology, these issues have been

traditionally mainly dealt with in the context of the "ex-
portation" of the German sustained-yield idea, the assist-
ance for the establishment of Western type of forest admin-

istration, forest research institutes and forestry education



in "new'", "backward" and "developing" countries. This was

one of central themes of "Weltforstwirtschaftlehre" de-

veloped in Germany starting in the 1930s. Finally, one was
confronting with the problem of cultural role of forester in
a different cultural setting (cf Heske 1931b and 1948; Ebner
1953; Westoby 1965; Schlie 1976).

During the last few years, scholars have paid special
attention to the relation of forestry to rural communities
and 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 and 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 last

few years, new holistic approaches, such as forest sector

studies via dynamic svstems analysis or using industrv

complex analysis have been introduced. On the other hand,

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

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

forest introduced a kind of anthropological dimension in

the study of forest exploitation. The proper anthropologi-

cal studies of forest and forest exploitation, except for
shifting cultivation, are not, however, well developed (cf
Marek 1912; Lorenzi 1918/1912; H8rner 1927; Deffontaines
1933; Conklin 1961; L'Arbre... 1980).
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The starting point for a socio-anthropological study of
forest exploitation is thus quite open. In this study, the
integration of the socio-anthropological dimension will take
place onlyona limited scale: mainly in dealing with the
contact points between the forests, nationalism and national

myths.

3. Specific Characteristics of Finland with Special Refer-
4)

ence to the Development of the Forest Sector

The importance of specific geographical, historical, and
institutional characteristics of a given country is often
forgotten when abstract models are applied to development
analysis. In the following, certain specific character-
istics of the Finnish forest sector in common with the other
Nordic countries exporting forest products are first dealt
with. Secondly, specific characteristics typical of Finland
are summarized and thirdly, those of northern Finland are

distinguished.

3.1 Nordic Characteristics

Large parts of Norway, Sweden and Finland are situated in
the Northern Coniferous Forest Zone. The predominant tree
species are Scots pine and Norway spruce. The most abundant
hardwoods in this Nordic part of the Northern Coniferous

Forest Zone are birches together with aspen.

Historically seen as typical of these countries has been
lack of feudalism, a free peasantry, and strong traditions
of local democracy. According to Nordic traditions of
customary law, every man has the right to walk and pick
berries and mushrooms in other people's forest land. During
the last few centuries, a strong rural cooperative movement

has developed overall.

Since the Great Partition of Land started in the eighteenth
century, peasant small woodland forest ownership has been

typical of these countries. At the beginning of this cen-
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tury strict laws were passed prohibiting the purchase of
farm land by the companies. The reason for these measures
was that the viability of small farms in harsh nothern

conditions depends on the income from their forests.

Most of the forest industries in Norway, Sweden and Finland
have been under domestic control and these industries have
been important export industries especially since the begin-
ning of the industrialization. Even though they have carried
on hard competition with each other in the international
market, the Nordic forest industries have also closely
collaborated eg. in the case of trade policy negotiations

vis-a-vis metropolitan markets.

3.2 Specific Finnish Characteristics

The main parts of Finland are situated on the Precambrian
formation which has been moulded by the retreat of glacial
sheets. Typical of Finland is an ample network of lakes and
rivers. Finland is rather flat. A terminal moraine, the
Salpausselkd ridge, crosses southern Finland from West to
East. It is a great barrier that dams the water to form a
vast lake system in the interior of the country. There are
mountains only in northern Finland, especially i Lapland.

About a third of the total are a is peatland.

Finland is almost entirely situated inside the Northern
Coniferous Forest Zone. She is the most forested land per
capita in Europe. Among the industrialized countries
Finland is still most dependent on the exports of forest

products.

Finland is located at the bottom corner of the Baltic Sea.
During the winter, the watercourses including the Baltic Sea
close to the Finnish coast are frozen. All the shipping has
been traditionally interrupted during the wintar months.
During the great wars in Europe, the shipping through the

Baltic Sea has been interrupted as well.



12.

Historically Finland was a province of Sweden from the
Middle Ages to the Napoleonic Wars. After these Wars Finland
became an autonomous Grand-Duchy of the Russian Empire. The
independence of the country dates only from 1917. Tra-
ditionally Finland's role in the international division of
labour was to provide various staple products, mostly based
on forest, such as fur, tar, potash, timber, sailing ships,

and sawngoods for the metropolitan markets.

Slash and burn practice persisted as a cultivation method in
the interior of Eastern Finland up to the beginning of this
century. A large relative rural surplus population has
characterised the Finnish industrialization. The Peasant
Party representing the interests of private forest owners,
among others, has continuously played an important role in
Finnish politics in spite of the progress of industrializ-
ation. These characteristics seem to be more typical of
Eastern Europe than of Western part of the continent.

Finland is situated between the West and the East.

Traditionally, the Finnish people has been accustomed to
live in the forests and with the forests. Even though the
Finnish peasantry carried on an active rural colonization
and eventually came to consider the forest as a kind of
enemy, it is always difficult for most Finns to live long
without being close to the forest. The Finns are a kind of
"forest people".

3.3 Specific Characteristics of Northern Finland

As Finland is a relatively vast country in the European
perspective, a regional point of view should be taken into
consideration in the study of forest exploitation in the
country. There are geographical, historical, and cultural
differences and differences in the interregional division of
labour among the regions in Finland. The most distinctive

region is northern Finland.

The forests in Finnish Lapland extend further up to the

North than in any other Arctic region apart from Central
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Siberia. They mainly consist of conifers. About a half of

the total area in northern Finland is peatland.

The interior of northern Finland has been traditionally very
sparsely populated. Before the Finnish colonization effort
toward the North started, this part of the country was

mainly occupied by the Sami hunters and fishermen.

In contrast to the southern part of the country, public
forest has continuously been predominant in northern Fin-
land. Great distances, transportation difficulties, and
sparse population have caused serious problems of control of
forest fire. A large-scale concession system was introduced
in the public forests in northern Finland in the middle of
the last century. The first experiments of large-scale
clear cuttings took place there as well. These character-
istics of northern Finland bear certain similarities to the

conditions in, for example, Canada and Russia/Soviet Union.

From the point of view of southern Finland, northern Finland
has been looked upon as a reserve area in the country or a
certain internal colony. Northern Finland has been
considered an unlimited timber reserve, potential reserve
for rural settlement, a place to establish natural reserves

and parks, and a promised land for the promotion of tourism.

4. The Domestication of Development, 1850-19445)

In what follows, a synoptic view is presented of the devel-
opment of the logging, floating, and forestry system, with
special reference to the transfer of foreign ideas and
technology, the rise of domestic capabilities, and the

impact on rural development during the period 1850-1944.

At the beginning of the period under review, a heavy trans-
fer of foreign ideas and technology took place the most
pronounced in the case of floating and forestry. The main
sources of this transfer were Germany, Sweden and Norway

followed by Great Britain, and even U.S.A. and Canada.
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Because of common geographical, historical and institutional
“background, the ideas and technology stemming from Norway
and Sweden were the most appropriate for Finnish conditions.

The rise of a domestic capability started at the beginning
of this century, and this rise accelerated after Finland
achieved independence in 1917. Toward the end of the
1930's, the logging system was mainly based on domestic
technology. The floating system had developed to an almost
100 per cent domestic system. The tugboat drawing a bundle
raft on a lake had become an integral part of the national
landscape. The floating on the rivers took place in spring.
A romantic mythology of floating workers characterised a

certain type of popular novel and of movies in Finland.

Map 1.

Timber Floating by Floatways in Finland in 1948

Source: P. Yli-Jokipii: Timber Floating: Its Importance and
Regional Development in Finland Since the Second

World War. Tijdschrift voor Economische en—-Sociale
Geografie 61, 1970, p. 353 (slightly modified)
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As far as the forestry system was concerned, the rise of the
domestic capability was the most striking. Innovative and
pioneering work in a international perspective was made in

Finland. The Finnish theory of forest types formed a good

starting point for forest research and practical forestry.

"The Finnish forestry model" became well-known abroad. A.

K. Cajander was the great heroe of this process of a rapid

transformation of forestry from an exploitative stage to an

appropriate sustained-yield stage.

The basic technology in logging, floating, silviculture and
forest improvement was simple and labour intensive. The
tools used in logging such as the axe, cross cut saw and
bucksaw together with horse were at hand on small farms. A
specialized and mechanized equipment was developed for
floating on great lakes, but simple tools used in river
floating were at hand on small farms as well. The tools and
equipment used in silviculture and forest improvement were

not specialized.

This low level of mechanization related to the existence of
ample and cheap rural labour force. The growth of a rela-
tive surplus population in the countryside was a structural
characteristics of the Finnish industrialization. During
the last century, the growth of rural landless population

was rapid.

After the execution of the agricultural reform and rural
settlement policy, most of these people became marginal
rural dwellers dependent on work outside the farm, mainly
forest work. Because the desire for emancipation in the
countryside was closely associated with ownership of a par-
cel of land and forest, the condition of these people con-
siderably improved. They were accustomed to hard work in
harsh northern conditions. The increasing shift of the
timber sales from concessions and sales on the stump toward
delivery sale in the public forests controlled by the
National Board of Forestry was dependent on the existence of
a permanent labour force in the peripheral regions of the

country.
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The position of the forest worker was not enviable during
the first exploitative phase of the industrialization. He
suffered from poor conditions of shelter and food, accidents
and bad contracts, and unemployment during downturns in
exports. After independence, most of the workers became
permanently settled. The combination of forest work and
agriculture offered a kind of social security system to him.
An insurance system against accidents was adopted, and
lodging conditions were reformed by the law. In the 1930's,
minimum wage controls were established by the authorities
and forest work studies led to improvements in accident
prevention and wage scales. Difficulties in organization
and resistance by employers, however, prevented the formation

of a trade union of forest and floating workers.

As regards logging operations in general, the Finnish horse
had the hardest task on its shoulders. It had to haul heavy
loads through snowdrifts in trackless backwoods year after
year. Thanks to an amelioration of transportation conditions
by snow on the ground and ice cover on the lakes, the log-

ging operations took place during winter.

After an exploitative phase toward the end of the last
century, the economic and political organization of the
independent peasantry, and strong political support of agri-
cultural promotion, the forest owner's position with regard
of the industry started to improve considerably at the
beginning of the century. The company ownership of farm-
land was prohibited by law, and the pattern of timber sales
developed toward delivery sale and common marketing organiz-

ations. The rise of stumpage prices was constant.

As the peasantry gained a powerful position in the New
Republic, a law prohibiting exports of pulpwood could not be
passed. On the other hand, private forest owners had to
accept public regulation of forest exploitation in the in-
terest of sustained-yield forestry. As the administrative
system for private forests became indirect and decentra-
lized, forest owners had to impose the discipline of sus-

tained-yield management "by themselves'.
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The development of forestry and rural development were orig-
inally filled with diverse social and economic conflicts.
There were conflicts between landless rural poor and land-
owners, workers and employers, a language battle between the
Finnish and Swedish language interests, the National Board
of Forestry and the peasantry, the companies and the forest
owners, forestry interests and agricultural interests etc.
The Finns were struggling against the Tsarist Government
which tried to impose a Russification programme on Finland,

and finally, a Civil War was waged in the country.

After independence, the political forces of the Centre, the
ruralist-populist Peasant Party and the reformist middle-
class Progressive Party together with reformist Social Demo-
crats made a great effort to regulate the conflicts and to
integrate the population in a united nation, where all the
people would feel at home. The question of the landless
rural poor was settled and the worker's position improved.
Finnish became the dominant language of the country but the
Swedish language minority succeeded in making theirs the
second official language of the Republic. Conflicts between
peasant forest owners and the National Board of Forestry,
the companies and the forestry interests were regulated in
the interest of promoting agricultural and rural develop-

ment.

Up to the end of the 1930's the development of the forest
industries and forestry had exerted many positive impacts on
the development of the countryside in Finland., This devel-
opment had become well integrated in the structures of the
farm and rural structures in general. The integrated system
was based on domestic technology and simple tools, and was
still close to nature through seasonal adjustment of work
and direct contact with the forest. The devastation of the
forest had become eliminated and forest owners gradually
learned better silvicultural practices. Natural regener-
ation and direct seeding were the predominant methods of

forest regeneration.
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It is perhaps no wonder that the development success of
independent Finland based on the exports of forest products,
and the economic growth rates which were among the highest
in the world during the 1930's, led to the formation of a

kind of modern version of the Sampo myth in Finland. Sampo

was a mythical engine mill in the national epic Kalevala
producing wealth and riches for the people of Kaleva in
ancient times. Now, large pulp and paper mills produced
wealth and riches for the Finnish people. Well known archi-
tects such as Alvar Aalto designed new mills and mill com-

munities. The market for the spread of forest fundamental-

ism was nation wide and A.K. Cajander was the most talented
exponent of that fundamentalism (cf Cajander 1935a; Aho &
Soldan 1939).6)

After Cajander's death, the great problem of his inheritance
was posed. The overwhelming dominance and impact of one
superman left a kind of vacuum behind him. In fact, the
development of forestry during the interwar years in Finland

could be called "Cajander's period".

A comprehensive evaluation of his work was necessary. Be-
cause he was the creator of "the Finnish model of forestry",
one should have asked what exactly is this model? What are
the reasons for its success? How should we relate this
development to international development? There were many
open questions. As Cajander died during the World War,
which meant the end of an era these questions would have
been even more important. There were certainly new tasks

ahead in new conditions.

One was to try to specify what is creative scientific
nationalism as exposed in Cajander's writings. He had writ-
ten, among other things, about centre-periphery relations in
the development of the sciences, difficulties in carrying
out original research in a small peripheral country, the
rise of scientific innovations outside the established
scientific disciplines, and the dangers of bureaucratisation
of research. Because strongly hierarchical attitudes have
been typical of the forestry profession and the emphasis has
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been on very practical research, the clarification of these

issues would have been even more crucial (cf Cajander 1920,
1927, 1935b, 1936).

The War situation, difficulties in grasping Cajander's work
in all its ramifications, a certain lack of perspective
among the Finnish forestry profession, and the ritualistic
traditions of doing homage to the deceased, all together
contributed to the fact that no comprehensive evaluation of
Cajander's work was made. More general aspects of Cajander
work, such as writings about the development of the sci-

ences, were forgotten in the obituaries.

Cajander's work became a kind of totem for the forestry
profession, honoured in festival orations but not analysed
and deeply understood. The friends and pupils identified
themselves in particular with his theory of forest types
which became virtually secrosant. A new edition of Cajan-
der's work on forest types was published by the Society of
Forestry in Finland after his death (cf Aimo Kaarle Cajander

in memoriam 1949).

After its striking success in the 1920's a strong attitude
of self-confidence developed among the Finnish forestry
profession. It was thought that Finland had become a major
forestry nation, an example to follow, and that Finnish
forest research had attained the leading position in the
world. This attitude was already becoming an illusion in
the 1930's. Finnish research did not participate in new
developments in the field, such as the rise of world wide
comparative botany, definition of basic concepts of ecology,
resource survey through aerial photography, and creation of
"Weltforstwirtschaftlehre".”)

No new innovations took place in Finland in the 1930's. It

was thought that after the basic problems of forest manage-

ment had been solved through the theory of forest types, the
main emphasis should be directed to practical applications,

such as peatland forestry and research in the field of

forest economics and technology. After the death of Lauri
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Ilvessalo who prepared the second survey on world forestry
resources, studies in international forestry were not pur-
sued any more. Some comparative botanical research was
undertaken on the basis of the theory of forest types in
Patagonia, Argentina and eastern Canada but no major inter-
national publication originated from this research (cf Ilves-
salo & Jalava 1931).8)

The strength of the Finnish theory of forest types was its
simplicity and practical applicability, as it used plant
indicators as the basis of forest classification. The com-
petitive\schools of forest classification, such as the Rus-
sian school represented in particular by V.N. Sukachev or
the Zlrich-Montpellier school of plant sociology used more
complicated criteria for classification. The simplicity
eventually became a weakness, as it was more difficult to
integrate Finnish ideas with the ecosystem approach, as
compared with other ideas. Finnish scholars, A.K. Cajander
included, defended the Finnish system rather than trying to
develop new original research taking the new challenges into
consideration. In this sense, Cajander was not able to

follow his own view of innovative research.

The idea that yearly forest growth could be doubled up to 80

3

million m~ in Finland, put forward by the leaders of the

Finnish forestry profession, can be called a technocratic

silvicultural supermvyth of the profession. The attainment

of this target would mean a massive drainage of peatlands,
and a change in the composition of tree species to the
absolute favour of conifers, i.e. a radical transformation

of Finnish nature (cf Saari & Ilvessalo 1929).

This transformation would be the greatest since the trans-
formations produced after the last Ice Age or an event that
would be significant in a geological perspective. The total
appropriation of Finnish nature in the interest of the
promotion of production of raw material for the forest
industries would certainly irritate popular sensibilities.
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The propagation of this supermyth: in Cajander's view this
was the Great National Task, pointed out that if the for-
estry technocracy had led to many positive results in the
interwar Finland, it could produce other kinds of results as
well. As the forestry profession wanted to assume the
leadership of nature conservation and as the use of water
resources served mainly the interests of the forest in-
dustries, the expression the total appropriation of Finnish
nature by the aims of the forestry profession is not so far-
fetched. Because technical means were still limited during
the interwar years, these ideas could not, however, be taken

too seriously.g)

The rise of stumpage price contributed to the better under-
standing of foresters' arguments by small woodland owners in

the countryside. As the development of the transportation
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network was crucial for the rise of stumpage price in poorly
accessible areas, the interests of forest owners and the
forest industries run parallel as concerns the promotion of
floating. The protection of fishing which was very strong in
the legislation in pre-industrial Finland became more and

more marginal vis-a-vis the forest sector interests.

When Soviet troops attacked Finland late in 1939 and the so-
called Winter War started between the Soviet Union and
Finland, these troops met with the resistance of a united
nation. The Finnish development model during 1917-1939 was
put. to a hard test and the test was passed successfully. 1In
no other country in Europe was there so large a share of
population accustomed to hard work in the Nordic forests
under harsh winter conditions. Modern mechanized warfare
was not possible in forests with poor transportation net-
works. The success of the Finnish defence relied heavily on
the combination of difficult forest terrain, harsh winter,

and the large rural population accustomed to forest work.1o)

The great forests were once more the protector of the Finns
against foreign invasions as they had been against Viking
raids in the Middle Ages and many times there after. During
the Continuation War between the Soviet Union and Finland in
1941-1944, the expansion of firewood use again replaced the
bulk of imports of fossile fuels, and the pulp and paper
industry produced many substitutes including fuels. The war
experience in general seemed to strengthen beliefs in forest
fundamentalism. As Finland was associated with Nazi Germany
in the Continuation War the population was no longer as
united as it had been during the Winter War. A shortage of
forest workers was a new experience in logging operations
during the War.

Traditionally, strong masculine values have characterized
the value system of the forestry profession and the forest
workers. The typical expression in Finnish used by them is

"metsien mies", the Brave Man of the Forests. This Man is a

strong, courageous, straight, hard working, and hard drink-
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ing fellow, capable of great perfomance. O0Of course, he is a

good soldier as well.

Female participation in forestry and forest work was very
limited during the interwar years. There were female cooks
in logging camps and in floating fleets but that was all.
Although there was, relatively speaking, a large share of
female students at University in Finland, they were not on
forestry courses. Women were, of course, represented in the
myths of the Brave Men of the Forests. A typical theme of
popular novels and movies was a Don Juan-like floating

worker charming women in various parts of the country.

As a general labour obligation was established during the
War, Finnish women including office employees in the capital
had to participate in logging for firewood. Because many
office employees had roots in the countryside and slimness
was not a mode at that time, the task was not excessive.

The traditional woman in the Finnish countryside has been

accustomed to very heavy work.

Even though women were not active in forestry in the sense
of the industrial mobilization of wood, the multiple use of
the forests was a part of their activities. 1In the division
of labour inside the farm, women were responsible for cattle
raising. As cattle on small farms grazed in the forests,
the grazing-ground forest was part of their territory. And
women were active in picking berries and mushrooms in the

forests.

Because Finnish foresters wanted to change deciduous forests
close to farms to coniferous forest valuable as industrial
raw material, there was a certain conflict between the rural
woman's view of forest and the forester's point of view. No
studies have been made on the dialogue between the rural

woman and the forester (cf Lampimiki 1939).11)
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5. The Arrival of Mechanization, 1945-195812)

5.1 The Afterwar Emergency Phase, 1945-1952

It can be argued that the forests saved again Finland in the
critical afterwar years. The rapid expansion of the exports
of the forest products to the Western market prevented the
suffocation of the nation economy in the pressure of war
reparations. On the other hand, the rapid settlement of the
Karelian refugees and their integration in the society, the
elimination of the social problem of landless people by a
new rural settlement and colonization policy, and the relief
of many related problems would not have been possible
without the existence of large unoccupied forest lands and

labour intensive techniques in the logging operations.

Director-General of the National Board of Forestry Mauno
Pekkala was perhaps the most sophisticated exponent of forest
fundamentalism in the afterwar situation when he wrote an
article about the significance of forestry for Finland's
national economy in 1950. He said, among others, that
Finland's present economic, social and cultural standard
would not have been attainable without recourse to the
forests (Pekkala 1950).

The problem of relative surplus population in rural areas
transformed to a problem of a multitude of dwarf farms. The
absolute number of rural dwellers did not decrease in Fin-
land after the War and the share of rural population of the
total population kept on an exceptionally high level being
about 70 per cents in the late 1940s.

This kind of occupational structure was untypical in after-
war Europe. Urbanization proceeded rapidly in Scandinavia
and Western Europe resulting in a discussion about the
problems of rural depopulation. Rapid industrialization
characterized new Eastern Europe under the Communist rule.
The only part in the European continent where the share of

rural population kept continuously on a very high level was



25.

Southern Europe. Taking into consideration the fact that
Finland is not at all provided with good conditions for

agriculture, this "agricultural vocation of the country" may

seem paradoxical.

This paradox becomes somewhat understandable in view of the
fact that most of new dwarf farms were forestry farms in the
sense that their viability was strongly dependent on re-
sources, income and work provided by the forests. A dis-
guised unemployment was typical of the peripheral regions of
the country. This kind of rural structure was very vulner-
able to technological change in construction works, agricul-
ture and logging operations.

Figure 2.

The Rural Population in Finland, 1860-1975
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Source: P. Elovirta: Forestry as an Employer in Finland.
Silva Fennica 13, 1979 p. 228.

This vulnerability did not pass unnoticed. The Industrial-
ization Commmittee which was set up in the late 1940s ap-
pointed a sub-committee for the study of special problems of
small and home industry. This sub—commiftee\dealt es-

pecially with development prospects of rural\areas. The
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report of this sub-committee presented in 1951 stated that
there were around 250.000 people in the countryside without
stable jobs. The end of the afterwar reconstruction works
and the strong cyclical swings in the exports of forest
products deteriorated employment prospects there. In ad-
dition, rural areas were facing with the rationalization and
mechanization of agriculture and forestry (cf The Report of
the Committee for the Industrialization of Countryside 1951;
Smeds 1951).

A rapid rural depopulation or an increase in emigration
would destroy the vitality of the countryside. The estab-
lished agricultural policy could neither solve rural develop-
ment problems. The farming based on a continuous increase
in public subsidies would not work in the long run. In
fact, small enterprise and large enterprise were comp-
lementary in the industrialization process. The estab-
lishment of small enterprise in rural areas would offer an
appropriate solution to development problems of the country-
side. The state should offer special credit facilities for
this purpose and both production and marketing should be

supported by appropriate central and regional agencies.

Turning to forestry, some organizational gaps herited from
the interwar period became filled, such as the regqulariz-
ation of the activites of forestry associations and the
unionization of workers. The forestry associations trans-
formed from original voluntary associations to indirect
agents of the public administration of the forests in Fin-
land, by and by. A shortage of manpower experienced in the
logging operations, the growing influence of the Political
Left, and the unionization of the workers started to improve
the position of the forest and floating worker and to in-
crease interest in the rationalization and mechanization of

forest work on the employer side.

Due to the loss of forest area and the parcellisation of
forest ownership the demand for the intensification of for-

estry became pronounced. Ideas about large-scale cutting

and mechanization of logging operations expanded among the
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forestry experts by and by. The technical means for the

realization of these ideas were still lacking.

The heritage of A.K. Cajander was preserved in forest re-
search, especially as concerns the role of forest types as
basis for silvicultural operations. A shift from the basic
research toward the solution of prevailing practical prob-
lems intensified. The main focus of research turned more
and more from silvicultural studies toward studies of forest
mensuration, economics and technology. Innovative research
was missing except for some studies in dynamic economics of
sustained-yield. No discussion took place as concerns the

specific Finnish model for intensification of forestrv.13)

Table 2.

The Distribution of Forest Ownership in Finland, 1922-1957
(per cent of total)

Ownership 1922 1938 1944 1953 1957
State 39.8 37.0 35.1 30.8 28.0
Communal 0.7 1.5 1.5 1.2 1.3
Parish 0.9 1.0 1.0 0.7 0.6
Company 7.6 7.9 7.9 7.0 7.1
Private 51.0 52.6 54.5 60.3 63.0

Source: M. Ilvessalo: Suomen maan- ja metsinomistussuhteet 1920-1950-
luvuilla (Land and forest ownership in Finland from the 1920's
to the 1950's) Communicationes Instituti Forestalis Fenniae
51.6.1959 p. 37.
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5.2 The Strategic Period, 1953-195814)

It is possible to differentiate between three main develop-
ment strategies vis-a-vis the rural development as expressed
in committee reports, pamphlets and opinions of experts in

the 1950s. First, the representatives of the strategy of

capitalist concentration shared the opinion that the out-

moded rural production structures should be rationalized and
the surplus population shifted from the countryside to more
productive occupations. These views were supported by the
leading industrialists, economic experts and the Social

Democratic Party.14)

Secondly, representatives of the intermediate development

strategy stressed that the preservation of a viable economic
structure in the countryside was possible only through the
creation of side-occupations and new industries there. Es-
pecially, the establishment of small industries should be
promoted. This view was mainly presented by the Committee

for the Industrialization of the Countryside.

Thirdly, the strategy of populist conservation mainly sup-

ported by the Peasant Party had the opinion that as large a
rural population as possible was worth of preserving. The
rural colonization should continuously be expanded to un-
settled areas (cf the Report of the National Planning Com-
mittee 1954).

The ideologists of the Party justified the policy for the
conservation of rural structures, among others, by the su-
periority of the rural way of life. It was, however, a
little inconsistent to require a parity of income level with
urban workers and to keep a preference for a distinctive
rural way of life. 1In fact, changes in production technol-
ogy, the expansion of road network, and the spread of rural
electrification and modern mass media started to pose great
challenges to the traditional rural way of life in the
afterwar world. People living in rural areas in Finland did

not seem to possess a special immunity vis-a-vis external
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demonstration effects.

Neither the strategy of capitalist concentration nor the
strategy of populist conservation seem to offer a viable
alternative for the development of the countryside in the
long run. Instead, the intermediate strategy would have
been more appropriate whereas it was lacking supporters, and
economic and technological forces worked for concentration.
The Peasant Party which was a powerful political force in
the country made its best to accomplish the strategy of

populist conservation.

The increase in rural population still in the 1950's made
Finland a very peculiar country on the European scene. This
development pattern was strikingly different from that pre-

vailing in Scandinavia or Western Europe.

Although there was a lot of discussion about regional devel-
opment problems and several studies were made about regional
differentiation of economic activities, no explicit regional
policy was created in Finland. The rural colonization pol-
icy, policy of mobilization of peripheral forest resources,
agricultural policy, social policy and policy of public
works included elements of regional policy but they were
carried out by various Ministries and administrative agencies
poorly coordinated with each other. In addition, the State
directed large-scale capital intensive investments to north-
ern Finland. These investments created a kind of dualistic

economic structure there.

The Finnish forestry clearly shifted to the new intensifying

sustained yield stage. Peripheral forest resources were

mobilized by large-scale mechanized cuttings and mechaniz-
ation expanded to all aspects of forestry, by and by. The

North American model of mechanization was strongly put for-

ward in the discussion about mechanization. Insufficient

attention was paid to the development of a Finnish model of

mechanization appropriate to small woodland ownership struc-
15)

ture.
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Except the creation of a network of nature and national
parks, the focus on commercial use was heavily emphasized in
forestry. The rural women and other people active in mul-
tiple use of forests were excluded from the formulation of

forest policy.16)

As the aims for intensification and mechanization of for-
estry were largely accepted by the political parties and the
main interest groups, such as the forest industries, labour
unions and the Central Union of Agricultural Producers, the
forestry profession could adopt an "impartial" expert role
and concentrate to economic and technical issues without en-
tering to enter politics like A.K. Cajander and Mauno Pekka-

la had done during the interwar years.
Table 3.

Alternatives for the Mechanization of Logging in the Private

Forests

Responsibility and Main Labour Implications for
Procurement System Force Mechanization
Forest owner; Forest owner Small-scale together
delivery sale with large-scale

(cooperative units)

Machine contractor; | Machine contractor|Large-scale
sales on the stump and professional

forest worker

Woodland department | Professional Large-scale
of a company; salaried labour
sales on the stump force
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Since a compensation for the lost territory and resources
was looked for in northern Finland many new activities just
concentrated there, especially on Lapland. The simultaneous
expansion of many activities led to many conflicts. The
mobilization of hydropower resources provoked conflicts with
floating interests but a compromise was attained by means of
the development of new lifting equipment. The establishment
of new nature parks and new large national parks provoked
conflicts with local people but a compromise was attained by
minor amendments of these plans. The ambitious plans to
expand the forest industries by the government led to con-
flicts with forestry experts concerned with the limitations
of forest resources. The promotion of rural colonization
was opposed by the National Board of Forestry which wanted

to preserve the public forests for forestry purposes.17)

The mechanization of forestry heavily leant on imported
technology. This was a clear contrast to the prewar situ-
ation when most of the technology was domestic. The activi-
ties of state-owned companies, and the promotion of research
and development by the National Board of Forestry and
special commissions, delegations and associations contrib-
uted to the creation of a domestic technological capability,

by and by.18)

The schizophrenic state between agricultural and forestry
studies firmly established already at the beginning of the
century made it continuously difficult to understand what
was really going on in the Finnish countryside. The mec-
hanization of agriculture and forestry were studied separ-
ately in the 1950s. The integration of forestry studies in
the activities of the Work Efficiency Association made this
organization a potential agency for the promotion of the
integrated study of the combined farming and forestry. The
resources at its disposal were, however, limited and its
main research effort was directed toward the development of

machinery and equipment.

The introduction of new social sciences to Finland in prin-

ciple offered potentialities for new approaches but their
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institutionalization took place according to the example of
the old industrialized countries. New social scientists who
borrowed their ideas from the United States were mainly
interested in problems of modern society, such as the behav-
iour of political parties and labour conflicts in the in-
dustry. It was obvious that they were a little perplexed by
the existence of an exceptionally large rural population in
the country. A general reaction to this "indicator of
underdevelopment" was to adopt a role of a missionary for

modernization.19)

Although rural sociology was institutionalized in the United
States during the interwar period, no rural sociology was
transferred to Finland from there. The imports of American
ideas were quite selective. Some studies were, however,
made about backwood Communism in Finland because this well
suited to the market of emerging political sociology in the
West. Almost no rural sociology was practised in Finland in
the 1950's although the share of rural population was the
largest in western Europe there! This could be called an

alienation of the research from the Finnish conditions.zo)

The increasing attention paid to human geography in prin-
ciple offered an opportunity for new approaches as well. In
fact, some geographers made penetrating studies on rural
development problems. Since they closely followed the
example of the agricultural geography developed in the
countries where the combination of farming and forestry has
not been important since long ago, they could not, however,
create fundamentals of an original Finnish agro-forestry

geography.

Basic research on natural and socio-economic conditions was
poorly practised in forest research in Finland. Typical of
the scholars engaged in forest research was the preference
for large-scale solutions at the expense of small-scale
ones. The opportunities of a creative participation to the
international discussion on forest-based development were
not used although the Finnish case would have been the most

interesting for such purposesu21)
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Summa summarum, the incapability to specify aporopriate
domestic alternatives of rural development and mechanization
of forestry, the lack of consistent political support to
these alternatives, together with the lack of versatile
domestic engineering industry created favourable chances for
the realization of the North American model of mechanization

in Finland.

6. The Formation of the Techno-Intensive Forestry System,
1959-197322)

6.1 The Great Expansion of the Forest Industries, 1959-1965

The period 1959-1965 was characterized by an excepticnal
importance of the interests associated to the forest sector
in the Finnish affairs. In hardly any other period during
the history of independent Finland, the forest industries
together with farmer-forest owners have played such an im-
portant role. The great investment boom in the pulp and
paper industry had a decisive impact on the industrializ-
ation whereas the Peasant Party gained a political hegemony
in the country. The forest industries and the forest owners
shared many interests, such as the prevention of the in-
tervention of the state in the wood market and of the estab-

lishment of a strong central forest administration.

The excessive investments by the industries and the state
resulted in the formation of overcapacity vis-a-vis the
available forest resources, overcuttings, the deterioration
of forest balance and the rapid rise of stumpage prices.
This crisis oromoted the rise of the afterwar generation of
forestry experts to central positions of forestry technoc-
racy. These experts presented ambitious long-term manage-
ment plans and plans to increase allowable cut connected
with programmes for a strong intensification of forestry.
These plans included, among others, the full-scale shift to
forest cultivation by means of artificial regeneration.
Afterwar developments in the American and Swedish forestry

were seen as examples to follow.
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The intensification of forestry in the private forests was,
however, hampered by a lack of funding. Finally, the organ-
izations of forest owners and the forest industries entered
in cooperation in view of finding out a solution to this
problem. The Bank of Finland assumed the role of coordi-
nator of the emission of a long-term bonded loan for for-

estry purposes in 1964.

The intensification and mechanization of agriculture and
forestry and the promotion of the vertical integration of
production by the cooperatives of farmer-forest owners con-

tributed to the formation of an integrated agro-industrial

complex and to the extension of the forest industries

complex in Finland. The consolidation of these large-scale
units had a great influence on the development of rural
structures in the country during the 1960's (cf appendix 1
and 2).

The delocalization of activities connected to farm-forestry

proceeded, by and by. The use of imported oil replaced
fuelwood use. Foreign machinery and equipment using im-
ported fuel replaced traditional simple tools. Debarking of
trees shifted from the forests to the mills. The pro-
fessionalization of forest workers and the formation of a
machine contractor system contributed to the delocalization

and to a de-seasonalization of forest work. The new regen-

eration practices promoted by forestry associations utilized
external sources of seed and seedlings. The regional for-
estry board system responsible for private forestry trans-
formed to bureaucratic administrative machinery which aimed

at promoting the intensification of forestry by all means.23)

Although all signs pointed out that the agricultural policy
based on a complex system of subsidies was leading toward a
serious crisis, the Government continued this policy. Many
experts presented technocratic rationalization plans as an
alternative. Finnish populism was clearly lacking creative
intelligence since few discussion took place concerning
viable alternatives in view of the impending of danger of

rural depopulation. The adoption of a consistent regional
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policy was quite late taking into consideration the struc-

tural crisis in the countryside.24)

The promotion of the income level and working conditions of
forest workers by political means together with the rapid

rise of stumpage prices increased the pressure for mechaniz-
ation of forest works. The leading experts in forest tech-
nology required the adoption of large-scale mechanization by
criticising the inefficient small-scale logging and trans-
portation practices carried out by forest owners by themselves.
The adoption of the large-scale mechanization was considered to
be consistent with the intensification of silviculture,
especially with clear cutting and artificial regener-

ation.23)

Table 4.

Chain saws by country of manufacture in Finland in 1963

Country Main trade marks Percentage
United States McCulloch, Homelite 56.6
Sweden Rakett, Partner 18.6
FR Germany Stiehl, Solo 17.2
Canada 5.3
Finland _ 1.3
Norway 1.0

Source: S. Sivonen: Machine Costs in Logging With Power Saw in Finland
in 1951-1963. Communicationes Instituti Forestalis Fenniae

59.4, 1965,
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Figure 3

The Distribution of Transport Methods for General Movement
of Raw Timber in Finland, 1952-1967
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Source: P. Yli-Jokipii: Timber Floating: its Importance and
Regional development in Finland Since the Second
World War. TESG 51, 1970 p. 351.

The mechanized machinery and equipment in forestry mainly
stemmed from the United States and Sweden. The domestic
engineering industry was absent from the markets of cater-
pillars and chainsaws whereas the domestic production of
tractors, trucks and excavators was limited. The auxiliary
equipment was mainly made in Finland. The triumph of the
truck in the long-distance transportation was confirmed
mainly at the expense of the typically domestic floating

system.

The leading forest researchers of the afterwar generation
adopted the traditional ambition of the Finnish forest re-
searchers to be the guide for the formation of forest policy
and the planning of forest use. They were eager to realize

the technocratic silvicultural supermyth of the forestry

profession aiming at a radical increase in the yield of the

forests. They tried now to promote this target by elaborate
statistical long-term forecasting methods and plans to in-
crease the allowable cut in connection. In their opinion,
the only value of the forests was the industrial mobiliz-
ation of wood. Technical and economic research was seen as

the new key for success.26)
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The realization of these plans presupposed a shift to a new

techno-intensive forestry system. The silvicultural idea of

the experts was quite simple: the more inputs will be used
the more can be cut. This could be called an idea of the

forests as a production automate. The new long-term plans

paid few attention to socio-economic factors. They neither
took into consideration that no previous experience was
available about techno-intensive forestry in the Northern
Coniferous Zone and that the Finnish forest research had
traditionally hardly focused on special problems of in-
tensive forestry. Basic research was again neglected as
almost all the forest research now directed to the study of

practical problems of the intensification.27)

A lack of environmental and socio-economic impact assessment
characterized the intensification and mechanization of for-
estry. Although the realization of the plans of the for-
estry technocrats signified the greatest transformation of
the Finnish nature since the stabilization of the conditions
after the last Ice Age, no critical assessment stemmed from

the community of natural scientists!zs)

The Conservation Movement started, however, to adopt a
critical attitude vis-a-vis certain industrial development
projects, such as against the plan to erect a joint Nor-
wegian-Finnish pulp mill on the coast of the Arctic Ocean
which would have obtained wood from northernmost Lapland.

It was said that this project would lead to a slaughtering of
the forests in northernmost Lapland. On the other hand, some
conservationists remarked that the intensification pro-
grammes did not pay any attention to multiple use of the

forests.29)

6.2 The Period of Rural Depopulation, 1966-1973

After the Left gained the majority in the parliamentary
elections in 1966 and a new Left-Centre government under the
leadership of Social Democrats was established in 1966,
great changes started in the policy with regard to rural

areas in Finland. The Social Democratic Party aimed at fol-
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Map 2

The Role of Forestry and Forest Industries in Different
Provinces in Finland
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lowing the Swedish development model by introducing the

rationalization of agriculture, an active regional policy

and the promotion of modernization of the society.

The agricultural policy experienced a radical change. Milk
production and the cultivated field area were reduced and the
promotion of rural colonization ceased. An active labour
market policy was established in view of transferring people
from the countryside to urban occupations. A new regional
policy promoting the creation of growth centers was intro-
duced according to the dominant ideas in the international
discussion of the late 1960's. Public subsides were now
given to the afforestation of fields, among others, and new
workers' representatives were installed in the district

forestry boards.

After the problems of funding of the intensification of
forestry in the private forests had been solved, the mech-
anization of operations expanded from the state forests and
the company forests to the farm forests. The Central For-
estry Board Tapio which coordinated the intensification
works transformed to a large administrative machinery. Clear
cuttings, mechanized site preparation, peatland drainage,
fertilization of forest soil, artificial regeneration and
the use of herbicides extended overall the country. Because
unused capacity was liberated from other uses, such as from
land reclamation and drainage, the expansion of forest and
peatland drainage was even more rapid than predicted. For-
est improvement works served as public works to alleviate
unemployment in the peripheral regions. The Finnish engin-
eering industry was active in the development of specific

machinery and equipment for forest improvement.
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Figure 4.

Increase in Drainage, Road Construction and Fertilization in

Mera-Programmes in the 1960s

Drainage, Road
fertilization construction
1000 ha 1000 l_(m
400 4

Increased

300 )
drainage program

Increased road

construction program
200

—t+—lncreased
1 fertilization program

0 0
1964 66 68 1970

Source: V.J. Palosuo: Mera-ohjelmat Suomen metsdtaloudessa
(Mera-programme in Finnish forestry). Acta For-
estalia Fennica 165, 178 p. 8. (slightly modified).

Figure 5
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The rise of domestic wood costs and labour costs together
with the difficulties experienced by the exports of the
forest industries in the international markets speeded up
the diffusion of new technics, such as the skidder, to the
logging operations. The industry paid special attention to
the cutting down of transport and hauling costs. The dom-
estic production capacity of logging machinery and equipment
expanded in the late 1960s and, in view of the market si-
tuation, it served the needs of large-scale operations,
professional forest workers and machine contractors. No
specific machinery was developed to serve small-scale farm

forestry.

The programmes for the intensification of forestry in the
private forests, the so-called MERA-programmes, made from
the organizations of private forest owners more and more
like sections of the public administration. The leaders of
these organizations understood better and better argumenta-
tion of the industry. The industry and the experts in
forest technology emphasized that the use of tractors in
hauling and the small-scale operations on the farm forests
raised the procuring costs of wood and consequently dimin-

ished stumpage price.3o)

The direction of the Central Union of Agricultural Produ-
cers, which mainly represented the farmers of the South,
accepted this argumentation, by and by. It started to
prefer sales on the stump to delivery sale in the nego-
tiations with the industry. As a concrete example of this
collusion of interests, the director of the Forestry Council
of the Central Union of Agricultural Producers became the
new director of the Woodland Department of the Central
Association of the Forest Industries. In addition, Metsi-
liitto Ltd, the forest industries cooperative established by
the forest owners' organizations supported the activities of
the forest technology division of the Central Association of
Forest Industries rather than the work of the Work Ef-

ficiency Association which suffered from a lack of funding.31)



42.

Figure 6

Methods in the Logging Operations

of the Forest Companies and the National Board of Forestry,

1950-1980
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It can be stated that the dreams of the forestry profession
about the domestication of the private forest owners were
becoming close to reality through the integration of the
leaders of their organizations in the forestry technocracy.
In addition, many foresters were content to see the disap-
pearence of dwarf and small farms. Typical of the situation
was that some foresters even run the risk to talk about the

separation of agriculture and forestry from each other.32)

These victories in the South turned out to be, however,
relative due to the misfortunes in the North. The intensive
forestry met with crisis in Lapland in the late 1960s. The
overcapacity of the pulp and paper industry in the province
due to political decisions resulted in continuous overcut-
ting. Climate became colder temporarily and the regener-
ation of forest after large clear cuttings met with diffi-
culties. The rapid change of landscapes and ecosystems
through clear cuttings, massive peatland drainage and site
preparation by plowing together with problems of forest
regeneration invited a strong criticism from the side of the
Conservation Movement. Local multiple uses interests, such
as reindeer herders, protested as well. The National Board
of Forestry tried to answer to the criticism by setting an

upper limit of clear cut areas to 20 - 30 ha in Lapland.

For the first time in the history of independent Finland, a

clear confrontation took place between the Conservation Move-

ment and the forestrv profession in the late 1960s. The

Movement was able to expand its social basis and it looked
for allies among the expanding touristic interests. It
required the creation of new nature parks in northern Fin-
land. Furthermore, the diffusion of radical ecological
ideas from North America reached Finland around the year
1970.33)

3ecause of difficulties in forest regeneration in Lapland

and the growing criticism against the intensive forestry, the
forestry profession, especially forest researchers, arrived
at a little confused state to the 1970s. The leading pro-

fessors were, however, in the forefront of the forestry
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technocracy promoting the continuous intensification of for-
estry. Their faith was not shaken by the misfortunes in
forest management. It was thought that insufficient re-
search was the main cause of the difficulties. Therefore,
the problems could be solved by investing more resources in
forest research. The internal dissensions among the for-
estry profession were marginal and active foresters started
a struggle against the Conservationists. No gquestion was

posed whether the intensification model adopted was appropri-

ate to the natural and socio economic conditions in Fin-
land.34)

The automation of sawmills, the limitations of agricul-
tural production together with the speeding up of the mech-
anization of logging operations, the reform of the business
taxation favouring capital intensive production, the con-
struction of good roads as public works to alleviate un-
employment in the peripheral regions, the breakthrough of
television, and the establishment of an active labour market
policy all together provoked a massive rural depopulation in
Finland at the end of the 1960s and at the early 1970s. This

kind of transformation was unexpected and the Finnish econ-

omy and society was unprepared to it. A part of rural
migrants left for Sweden where manpower was needed and
southern Finland experienced difficult housing problems,

among others.

Due to the rapid rural depopulation, the speed of urbaniz-

ation attained one of the highest levels in afterwar Eu-

rope. The explosive character of this transformation was a
direct consequence of the politically motivated long-term
delay of urbanization. The rapid rural depopulation signi-
fied a deep crisis of the traditional rural civilization and
provoked a sense of rootlessness among the left over and the
emigrants. The peripheral regions were filled with embit-
tered old people whose world and world view had been de-

strovyed.
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The Impact of Unused Capacity and Sectoral Shifts in the

Regional Construction Industry Complex in Northern Finland
in the Late 1960s.
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Figure 9.

The Number of Men and Chainsaws in Logging Operations of tae

National Board of Foresty, 1955-1972
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Figure 10.

The Channels of the Increase of Forest Ownership by Non-
Farmers in Central Finland, 1945-1970

) Change of |Purchase
Inheritance farmer’'s |on the

occupation|market

57% 23% 20%

Non-farmers

Source: A. Reunala: Yksityismetsdtalouden rakennemuutos
(Structural change in private forest ownership in
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sinki 1977 p. 78.
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The parliamentary elections in 1970 were so-called protest
elections in Finland. The Left lost its majority, and the
populist Rural Party which was able to canalize popular

discontent in the rural peripheral areas gained a consider-
able victory. The new Christian Party which defended tra-

ditional Christian values entered Parliament as well.

It was only at the beginning of the 1970s that studies in

rural sociology were initiated in Finland. A destruction of

the traditional rural society seemed to be necessary before

social scientists started to pay attention to the problems

of rural development in the country of their own. The wri-

ting of popular novels about rural world started to expand

at the early 1970s as well. The tone of this type of novel
was quite pessimist and critical vis-a-vis the experience of
rural depopulation. It was lacking all the romantic charac-
teristics that had been typical of novels associated to the

floating during the interwar years.35)

The experience of rural depopulation made the government
reform the regional policy to promote the creation of small
and medium-size enterprise in rural areas. The proposals of
the Committee for the Industrialization of the Countryside
from the year 1951 gained suddenly a new actuality twenty

years afterwards and after the predicted catastrophe.

The delocalization of farm forestry, however, continued.

The contracting role of delivery sale signified a growing
entry of professional forest workers and machine contractors
to farm forests and an increased use of heavy machinery in
logging and hauling. The prevailing inheritance law together
with rural depopulation shifted a growing share of farm
forests in the hands of absentee dwellers. Consequently, a

part of stumpage prices leaked now out of the countryside.

After the Central Forestry Board Tapio centralized nur-

series, the seedlings were transported from far away to far-
mers' forests. The local forestry association told the for-
est owner how he should regenerate the forest. The freedom

of action of the private forest owner diminished all the time.
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Table 5.

National Programmes on Intensive Forestry in Finland

Potential removals (mill. m3 per year)1)

Programme
1980 2000

HKLN i1n 1961 - 56.4
Teho in 1962 - _ 63.2
Extended Teho in 1964 - 73.2
MERA III in 1969 65.1 17
Economic Council i1n 1969
- basic programme 58.9 63.5
- minimum programme 61.3 68.0
~ maximum programme 69.0 79.9
Forestry Council
- timber production programme -

in 1975
- timber production development - 67.4

programme in 1982
Forest 2000-programme in 1984 - 68.12)

1) “Conservation reduction" (1.2 mi11. m3 per year) excluded from
the figures.

2) A target figure.

Source: The General Report of the Forest 2000-programme, Helsinki
1985 p. 122.
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Since most of the professional forest workers and machine
contractors stemmed from the countryside and lived in the
rural district centres, the delocalization of logging oper-
ations was, to a certain degree, relative. 1In addition,
local cooperative and savings banks financed their oper-
ations as well as local forestry in general. These banks
together with local forestry associations formed local links

of the forest industries complex in Finland.

Because the investment in new production capacity was con-
tinuous in the pulp and paper industry, the Bank of Finland
established together with the Central Association of Forest
Industries a system of investment regulation in 1970. New
capacity could be created only if there were unused forest
resources available for expansion. The situation of the
1960s when the industrial overinvestment had led to problems
of raw material supply and a rapid rise of wood costs was
considered intolerable. It was thought that the intensifi-
cation of forestry would allow, however, an increase in

plans of allowable cut in the future.36)

The stronger position of the Political Left in the public
affairs somewhat diminished the interest in allocating pub-
lic funds for the intensification of private forestry be-
cause, in the opinion of the Left, the transfer of public
funds to the private forest owners enjoying high stumpage
price was hardly justifiable. The interests associated to
the continuation of the MERA-programmes started to look for
international funding possibilities being able to attract
the interest of the World Bank in the promotion of rural

forestry in Finland.

The negotiations took place in 1971-1972 and finally the
World Bank provided funding for the project giving loans and
technical assistance to private forest owners for refores-
tation, stand improvment, peatland drainage, forest ferti-
lization, and forest road construction. This was the first
rural forestry project assisted by the Bank. It was an
international paradox that a rich country like Finland who

provided only a few development aid received the assistance.
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The economists of the Bank were not eager to provide funding
for intensive forestry in northern Finland because it was
considered poorly economical. In addition, they required an
increase in personnel responsible for the private forests in
the Ministry of Agriculture and Forestry, officially the
highest coordinating agency of private forestry in Finland.
Instead, they paid only a limited attention to socio-econ-
omic and environmental impact assessment of the project. It
was a kind of irony of history that the project started just
after the phase of the great rural depopulation and the
start of an active public discussion on nature conservation
in Finland. A comprehensive evaluation of this pilot pro-

ject in rural forestry is still lacking.37)

After the funding problems of the new intensification pro-
gramme of forestry were resolved, and in view of the boom in
the international markets, the Finnish forest industries
started again a strong investment upsurge in 1972-1973. An
inflationary overheating of the national economy followed
with the result of local shortages of raw material and

and the considerable rise of stumpage prices. In spite of
high stumpage prices all private forest owners were not
willing to sell timber any more. The development of the

wood market became more unpredictable than before.

7. The Rise of a Conflict-Ridden Forestry System, 1974
Onwards

The deep recession in the international economy during 1975-
1977 hit hard the Finnish forest industries as well. The
exports of forest products diminished and the introduction
of new technology, and the automatization and rationaliz-
ation of the production speeded up. During the late 1970s,
the Department of Trade and Industry commissioned a report
on the problems of the forest industries from the leading
consulting engineering company, Jaakko Pdyry Ltd. On the
other hand, scholars associated to the Finnish Forest Re-
search Institute developed a dynamic forest sector model for

the Finnish sector.
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These studies revealed development tendencies which were to
make the forest sector a crisis sector in the future.
Limits of domestic expansion possibilities were close, the
competitiveness was in decline, and the domestic costs were
rising. According to the reports, the Finnish pulp and
paper industry should shift to quality and high value added
products (Jaakko POyry 1979; Seppdald & Kuuluvainen & Seppélé
1980).

The new intensification programme of forestry which started
at the early 1970s continued up to the middle of the decade.
After 1975, investment in forestry declined in the wake of
economic recession. New resources at disposal for forest
research, better results of regeneration achieved in Lap-
land, and the funding of forestry by the World Bank raised
new confidence among the forestry technocracy. Since a
shortage of industrial raw material was in view after the
new extensions of the forest industries, studies in whole
tree logging and use of stumps and logging residues as
industrial raw material started. On the other hand, plans
about the extension of cuttings to the protection forests in
northernmost Lapland and to the forests on the top of the
mountains in northern Finland were presented. The aim was
to mobilize the biomass of the Finnish forests more and more

intensively in the future.

Due to the considerable rise in o0il price, studies on the
cultivation of rapidly-growing forests for energy use
started and people in the countryside increased again fuel-
wood use. The planners of regional policy adopted the idea
to integrate the promotion of fuelwood use in the tools of

the policy for development of the peripheral areas. The

[p]

esults in thus field have been, however, limited because of
the high cost of domestic fuelwood and continuous changes in
the world markets of fossil fuels. On the other hand, the
forest industries have not accepted the use of the wood

valuable as industrial raw material for fuel.

Thanks to the continuous rise of wood costs the industry

made effort to cut down the transportation and logging
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costs. The network of forest roads expanded and improved.
Following the skidder, new harvesters were introduced in the
late 1970s. The domestic production of logging machinery
and equipment expanded all the time resulting in the exports

of those items as well.

The Labour Union of Rural Workers went on strike for the
shift from the traditional piece work contract system to
time rate system in 1980. According to the Union, forest
work should become similar to the work in the industry to
all respects. The employer side kept a hard line in the
dispute and, finally, the direction of the Union was obliged
to close the strike without achieving positive results. The
existence of a large group of independent machine contrac-
tors and truck drivers was an important factor in the
settlement of the dispute.39)

A populist criticism against the heavy mechanization of
logging started in northern Finland in the late 1970s. It
was said that the use of heavy machinery provoked unemploy-
ment and was economically inefficient. Because of this
criticism, the National Board of Forestry restricted the

introduction of harvesters to the public forests.

Even though the Central Association of Forest Industries and
the Central Union of Agricultural Producers established a
permanent negotiation system for the regulation of the wood
market, the system did not work well. During the upward
cycle, local shortages of raw materials resulted in a sig-
nificant rise of stumpage prices irrespective of agreements.
In addition several reasons, such as absentze ownership, the
immunity of the forest property vis-a-vis inflation, the
growing wealth and discontent with the bureaucratic rule
among private forest owners rastricted the propensity to

sell timber from the vrivate forests.

The realization of the new intensification programme of
forestry the and intentions to extend the cuttings in Lap-
land made speed up the efforts of the Conservation Movement

to extend the protected area. The Movement which grew
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stronger all the time looked for new allies among the mem-
bers of Parliament. The Centre-Left coalition Government
established committees to study the extension of national
and nature parks and the protection of peatlands at the
early 1970s. After the proposals of the committees were
published, the Government took decisions of principle about
the extension of the network of national and nature parks
and the protection of peatland in 1977-1978. The National
Board of Forestry and private landowners were critical to

these proposals and decisions.40)

Critical voices against the techno-intensive forestry system
were heard even from the side of the forestry profession at
the late 1970s. Some students of multiple use and the role
of forestry in rural and regional development had doubts
about the rationality of the development model which paid
almost no attention to multiple use interests and contrib-

uted to the decline of rural settlement.

At the same time, a popular movement against spraying of
herbicides spread among the people in the peripheral re-
gions. Rural women with great interest in picking berries
participated to this movement. Typical of the late 1970s
was a general rise of rural activism in Finland. The so
called village movement aimed at revitalising the life in
the villages allover the country. Human geographers sup-

ported this movement by means of participatory research.

In can be stated that the monopoly of knowledge and the
authority of the forestry technocracy began to be put
seriously into question in the late 1970s. A certain
pluralisation of the discussion about forestry took place in
finland. The forestry profession had difficulties in learn-
ing a dialogue with people with other views of forests and
forestry. Mass media became strongly involved in the for-

estry discussion, by and by.
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Map 3.

The Existing and Planned Nature Parks and National Parks in

Northern Finland in 1976
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The continuous investment, heavy debts, the rise of in-
terests rates, and high domestic costs together with low
profitability pushed the Finnish pulp and paper industry in
a very difficult situation in the 1980s. A rapid restruc-
turation process led to several mergers among the companies
in the middle of the decade. On the other hand, a certain

internationalization of production took place.
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A strong restructuration of the sawmill industry with severe
production cuts and the closing of many sawmills took place
as well and the mechanical wood industries in general ex-
perienced great difficulties. As the share of the exports
of basic metal and engineering industry products has sur-
passed that of the forest products, the basic tenents of the
traditional forest fundamentalism seem to have lost a part

of their actuality, by and by.

The faith of the future of the forest sector has not, how-
ever, declined. The Economic Council in Finland took the
initiative for the preparation of a new long term plan of
intensive forestry at the early 1980s. The hard core of
forestry technocrats at university, at the Finnish Forest
Research Institute, and in the forestry administration sup-
ported by the forest industries and the Central Union of
Agricultural Producers presented the new Forest 2000 Pro-
gramme with ambitious targets to increase the cuttings and
the growth of the forests in the middle of the decade.

The planning of new programmes of intensive forestry is
built in the very logic of the techno-intensive forestry
system adopted in the 1960s. The attainment of high targets
of forest yield presupposes continuous heavy cuttings, plan-
tations and new inputs to forestry. The preparation of
long-term plans is close to the hearts of the leaders of the
afterwar generation of the forestry technocracy. The system
provides many jobs and the existing structures of forestry
administration, forest research, logging, forest improvment,
and nurseries closely relate to it. In addition, special

industries have developed to supply the system.

The interest coalition for the continuation of the system is
therefore strong in the country. The existing organizations
made their best to consolidate their positions by legislat-
ive means when a reform of forestry law was undertaken re-
cently. For evident reasons of public relations, certain
attention was paid to multiple use in the preparation of the
Forest 2000 Programme but this did not seriously affect the

targets of programmation. The severe cuts in the production
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capacity of the mechanical wood industries undermined, how-
ever, the foundations of the Programme almost immediately

after its publication.

On the other hand, the development of the age classes and
conditions of the forests due to the intensification pro-
grammes have started to pose new challenges to the estab-
lished logging system, by and by. The need of thinnings is
growing all the time but it is not possible to use heavy
machinery for this purpose. That is why a lighter machinery
has been developed and the participation of farmers is again

asked for logging operations.

Because of difficulties in agricultural production and the
heavy indebtness the farmers have also taken a growing
interest in participating in logging operations by them-
selves during the last few years. This together with the
cutting of the capacity and the mergers in the forest in-
dustries provokes unemployment among professional forest
workers. The forest industries and the machine contractors,
for their part, have started to require an access to the
public forests where, in their opinion, inefficient cutting

methods are practised.

At the same time, criticism against intensive forestry prac-
tices is mounting in the country. Critical assessment of
the past drainage operations is presented, artificial regen-
eration has continuously met with difficulties in northern
Finland, the plantation forests, especially the pine stands,
are beset with diseases and producing low quality wood, and
the problems of the impact of acid raid are raising growing

awareness.

A new dimension in the critical discussion is that even some
silvicultural experts have started to demand for forest
management alternatives closer to nature. Among others,
ideas close to the "Dauerwald"-idea in Germany during the
interwar year have been put forward. In general, the scope
of forestry discussion has become more multisided than be-

fore as international comparisons of the forestry practices
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are presented, study of tropical forestry has started, and
the number of scientists who have become involved in the

forestry discussion 1is growing.41)

Some private forest owners have challenged the dominant
ideas of forest management by requiring the right to use
alternative management methods in their lands. This oppo-
sition has led to situations where the courts have been
obliged to decide how the Private Forestry Law from the year
1928 should be interpreted. An independent organization of

private forest owners has been created as well.

A change in the directives for forest management in the
private and public forests is taking place. More attention
is paid to local conditions, natural regeneration, pre-
scribed burning as a method of site preparation, and the

significance of birch in general.

The Conservation Movement, supported by the tourist in-
terests, gained a great victory in Finnish Lapland, as the
Government established the vast UKK national park close to
the Soviet fronfier. The name of the new park stems from
the initials of the former President of Republic, Urho
Kaleva Kekkonen. The choice of the name was tactically wise
but ambivalent, to a certain degree. Urho Kekkonen had been
a very active and influential promoter of the mobilization
of natural resources in northern Finland with negative im-

plications for conservation in the 1950s and early 1960s.

In general, the realization of the plans for natural con-
servation established by the Government at the late 1970s
was slow because of lack of funds and the opposition to the
projects. The Ministry of Environment was created as late
as in 1983. For example, the National Board of Forestry,
the forest industries in northern Finland and local communes
strongly opposed to the creation of the UKK park. A compen-
sation programme for the local communes was included in the
decision concerning the establishment of the park whereas

the overcapacity of the forest industries vis-a-vis the
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regional wood supplies became still greater than before in

Finnish Lapland.

New developments at the early 1980s included the rise of the
Green Movement to a political factor in Finland. This
Movement mainly stemmed from the urban middle class and
consisted of different groups, such as ecologists, disil-
lusioned marxists, feminists, and others. The Greens have
carried on an active discussion on development alternatives
but they have presented few concrete ideas about the organ-

ization of natural resources utilization in Finland.

Since the agriculture is arrived at a state of crisis due to
problems of overproduction, heavy indebtness, and the rise of
the production costs, new emphasis is given to side-occu-
pations in the policy for the promotion of development of
rural areas in the 1980s. Because forestry formed an inte-
gral part of the combined farming in Finland traditionally,
new attention is paid to the role of forestry in rural

development.

Some experts have proposed the creation of special forestry

farms which would possess forest properties large enough to

guarantee a steady flow of income to the farmer. The return
of delivery sale had given new actuality to the traditional

ideas of rural self-reliance. Forestryv machinery and equip-
ment well suited to the needs of a farm should be developed

and the use of large-scale machinery should take place

cooperatively.

A weak point in these ideas is that their application in
practice does not produce any new employment in the country-
side. The question is about a zero-sum game: the more the
farmer gains, the more the vorofessional forest worker and
the machine contractor loses. The 7iability of the farms

will, orf course, improve this way.

The use of small-scale machinery in logging, delivery sale,
the use of natural regeneration or locally produced seed-

lings, the practice of soil preparation without large-scale
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machinery, the use of wood as fuel instead of oil all

together will lead to a certain relocalization of activi-

ties in forest farms.

One can observe certain tendencies similar to the German
discussion 1918-1939 in the recent Finnish discussion on
forest management. The arguments for "the commercial forest
close to nature" are not, of course, as sophisticated as in
the German discussion. Since typical of the actual forestry
discussion everywhere is a lack of a sense of history, this

German discussion is absent.

Certain themes similar to those that were dealt with in the
discussion in Finland during the 1950s can be observed as
well. The attention paid to the alternatives for heavy
mechanization of logging or to forest management methods
appropriate for forest farms are good examples of that. 1In

principle an appropriate system of mechanization and inten-

sive forestry appropriate for the Finnish natural and socio-

economic conditions is looked for.

The large extension of the forest industries, the existence
of the strong structures of the techno-intensivy forestry
together with very high stumpage prices make, however, the
search for alternatives in the actual situation much more
difficult than in the 1950s. Most of the forest owners who
criticize the techno-intensive forestry and the heavy mec-
hanization of logging would like to gain high stumpage
prices continuously. The farmers who adopt delivery sale
want to gain as high stumpage prices as before although the
heavy mechanization or lower stumpage prices were clearly
posed as alternatives during the late 1960s. Finland still
needs its forest industries whereas the wood costs which are

among the highest of the world undermine its viability.

There are no examples available about a deintensification of

the forestry on a national level among the industrialized

countries. In Finland, the situation is actually perplexed
because the silent majority of the private forest owners

does not really know where it should stand:
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Table 6.

Attitudes Toward Forest Management in Finland in the 1980s

Forest Industries
onservative Movement National Board of
Some Forest Researchers Forestry

Some Private Forest Central Forestry Board \%

Owners Tapio

Finnish Forest Research
Institute

Some Private Forest Owners

It may be so that the forestry system in Finland will de-

velop toward a more pluralistic system in the future. Dif-

ferent methods of forest management will be applied in
company forests, public forests and private forests, and in
various parts of the country. Similarly, different logging
technologies are used. The engineering industry which pro-
duces heavy forest improvment and logging machinery will
look for new outlets in such countries where this kind of
machinery will be still used on a large-scale, such as
Sweden, U.S.S.R., Canada and U.SJL42)
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8. References

1) Section 2.1. Views on Forest and Forest Management in
Germany was added to the study according to the comments on
the preliminary draft which was presented at the meeting of
the WIDER study programme in Helsinki, Finland, August 4-8,
1986.

2) Historical processes up to early 1960s are presented in
the basic draft for the study written in July 1986 cf
Raumolin 1986b.

3) I have dealt with these historical issues formerly in a
couple of studies cf Raumolin 1982b, 1984a, 1984b, 1984e and
1985e.

4) I have dealt with the specific geographical and insti-
tutional basis of the Finnish development formerly in sev-
eral studies cf. eg. Raumolin 1985a, 1985b, 1985c, 1985d.
See also Alapuro 1980. As to the common Nordic character-
istics see eg. Streyffert 1956.

5) I have dealt with the problems of this chapter formerly
in a couple of studies eg. in Raumolin 1984a, 19844, 1985c.
As for specific studies on rural development problems cf
Harve 1947, Markkanen 1977, Alapuro 1980; logging technology
cf Aro 1942, Putkisto 1970, Talve 1977/78; floating cf
Seppdnen 1937, Purhonen 1962; forest work cf Makkonen 1981;
the development of timber sales cf Hakala 1955, Laitakari
1960. It must be stated that no systematic study has been
made about the formation of the logging system and floating
system before., A.B. Helander has written a historical
description of the development of forestry in Finland up to
the late 1930s cf Helander 1949.

6) I mean by the notion forest fundamentalism the idea that
Finland's economic development and success as a nation is
totally dependent on forests and forest industries.

7) Eg. the Swiss botanist Eduard Rllbel published a book on
world-wide comparative botany in 1930 cf RUbel 1930; the

German forester Franz Heske created the fundamentals of
world forestry in 1931 cf Heske 19313, the German entomo-
logist Karl Friederichs and the British botanist A.J.
Tansley defined the notion ecosystem in the 1920s and the
1930s cf Friederichs 1927, 1930 and 1937, Tansley 1935.
Concerning the world-wide resource survey through aerial
photography see the review article by the German geographer
Carl Troll cf Troll 1939.

8) Finnish foresters seemed to be immune vis-a-vis the
German struggle of different schools of forestry. As the
Finnish forestry gained a firm biological basis and as it
was based on appropriate national ideas, the German dis-
cussion did not seem to be relevant for the Finnish profes-
sion.

9) Because of the dominance of natural regeneration and the
continuous existence of vast areas of mixed forests, there
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were no great conflicts between forest aesthetetics and com-
mercial forestry at this time. For instance, the botanist
Reino Kalliola who was Inspector of Nature Conservation
included commercial forests in his vast panorama of beauti-
ful landscapes in Finland cf Kalliola 1942 and 1946.

10) At the beginning of national independence in the 1920s,
Finnish officers copied without criticism tactical ideas
from Central Europe. A specific Finnish tactical thought
which paid attention to the forested and swampy terrain in
the country developed only in the 1930s cf Raumolin 1986c.
The sociologist Knut Pipping has pointed out parallelisms
between the basic military unit during the war and the
logging crew of Pipping 1947.

11) The foresters who dealt with the problems of cattle
crazing in forests did not mention that the grazing ground
forest was a part of women's territory. Grazing seemed to
be only a kind of technical problem to them.

12) I have dealt with the problems of this chapter formerly
in several studies cf Raumolin 1974/1980, 1980b,1981a,
1981¢c, 1982a, 1984c and 1985a. No general "handbook" of the
development of forestry, such as A.B. Helander's book about
prewar development, exists for the afterwar period. As for
specific studies on rural settlement cf Ilvessalo 1959;
logging technology cf Putkisto 1970; floating cf Purhonen
1962, Yli-Jokipii 1970; forest work cf Makkonen 1981; for-
estry and forest research cf Sarvas 1967, Leikola (ed.)
1979; nature conservation cf Mikola 1963, and Lapland cf
Massa 1983.

No systematic analysis of the development of forestry, for-
est research and mechanization from a consistent socio-
economic point of view has been made expect my former re-
search effort.

13) A large study on Finnish rural labour force was, however
initiated by Eino Saari and the Department of Forest Econ-
omics at the University of Helsinki at the late 1940s cf
Heikinheimo 1950; Saari 1956. Eino Saari was among the
first theorists of progressive sustained-yield, see his
paper presented at the Third World Forestry Congress in
Helsinki in 1949 cf Saari 1950.

14) I have introduced this classification of rural develop-
ment strategies in my unpublished study in 1980 cf Raumolin
1980b.

15) The new intensifying sustained-yield stage is the third
development stage of the Finnish forestry according to the
classification introduced in this study cf the former stages
presented in the chapter 4.

The main representatives of the North American model were
professor of forest technology Theodor Wegelius at the Uni-
versity of Helsinki and research associate of the work study
section Metsidteho of the Central Association of Forest In-
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dustries Kalle Putkisto cf Wegelius 1950, 1955, 1957, 1958;
Putkisto 1950, 1956a, 1956b.

The contours of the Finnish model of mechanization were
outlined by Director-General of the National Board of For-
estry N.A. Osara, Professor of Forest Mensuration at the
University of Helsinki Vilho Lihtonen and the leading for-
estry experts of the Central Union of Agricultural Producers
cf Osara 1957, 1958; Lihtonen 1955; Piha 1957. According to
Osara, the mechanization should be carried on in the manner
which would not jeopardize the basic rural structures in the
country. Lihtonen dealt with the specific needs of silvi-
culture and forest work in small forest holdings. Antero
Piha stated that the rationalization of timber procurement
should be based on the existing organizations of the forest
owners.

Compare the Japanese model of mechanization of small-scale
agriculture cf Hall 1958.

16) The Committee for the Establishment of New Nature and
National Parks organized hearings with the local people.
Some voices of the people are included in the Report of the
Committee cf The Report... 1953.

17) The National Board of Forestry proposed, among others,
the establishment of special forest workers' villages in
remote public forests. These proposals have to be seen as
an alternative to the continuation of the traditional rural
colonisation policy cf Suominen 1955,

18) Such foreign machinery and equipment as Ford trucks,
Caterpillar and Allis-Chalmers "caterpillars'", Homelite, Mc-
Culloch and Partner chainsaws and Waplan debarkers were used
in the Finnish forests.

Among the Finnish state-owned companies, Suomen Autoteolli-
suus Ltd produced trucks, Valmet Ltd tractors and Vammaskos-
ken Tehtaat Ltd excavators. The Delegation for the Mechan-
ization of Forest Drainage was established in 1952 to sup-
port the research and development of forest plows appro-
priate for the Finnish conditions. The Foundation for For-
est Drainage continued the work of this Delegation in 1956.
The Smallwood Commission supported the research and develop-
ment of the use of wood as fuel. The association Floating
Efficiency supported the promotion of rationalization and
mechanization of floating. The National Board of Forestry
was active in the research and development of equipment of
forest drainage and scarification in view of the intensifi-
cation of forestry in northern Finland.

Private Finnish engineering industry was associated with
this research and development effort and a private machine
contractor system developed side by side with the operations
of the agencies of public administration in road construc-
tion, peatland and forest drainage, and clearing of float-
ways cf Huikari 1958 and Wegelius 19509.
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19) I have dealt with these imitative tendencies in the
Finnish social sciences and their alienation from the Fin-
nish conditions in several studies c¢f Chapter 3. Social
Sciences and the Periphery-Country Finland in Raumolin
1980a.

20) An exception of the rule were Finnish rural labour force
studies the results of which were published in 1956. 1In
addition to two foresters, the social scientist Toini Ristimaki
was engaged to these studies. She stemmed from the tra-
ditional Finnish discipline called social policy whose rep-
resentatives have been interested in social history and

rural development problemns.

The studies on Finnish rural labour force produced signifi-
cant information on the conditions of "rural proletariat"
and dwarf farms in Finland cf Heikinheimo & Ristimdki &
Vddndnen 1956.

21) The Third World Forestry Congress held in Helsinki in
1949 was the first really international forestry conference
after the War where important issues such as the development
propects of forestry and forest industries in underdevel-
oped countries were dealt with and where the Forestry Div-
ision of FAO presented its first development programme cf
Proceedings of the Third World Forestry Congress... 1949-
1950. .

Among the Finnish speakers, N.A. Osara dealt with the role

of forestry in rural development and Vilho Lihtonen with the
mobilization of peripheral forest resources but they were
unable to put these aspects of the Finnish development in an
open international perspective c¢f Osara 1950 and Lihtonen
1950. Finnish economists and geographers were not, for their
part, interested in development economics or geography.

22) I have dealt with this period quite intensively in my
studies cf Raumolin 1982a, 1982c, 1983, 1984c, 1985a, 1985d.
The thinning out of secondary sources is evident the closer
cne comes to contemporary issues. As for the studies on
mechanization of forestry ¢f Turtiainen 1969, Putkisto 1970,
Suomalaista... 1970, Silvennoinen 1972, H&kkild 1985; in-
tensification programmes cf Holopainen 1965b, 1970, Palosuo
1979; forest worker cf Heikinheimo et al. 1972; regional
aspects of forestry cf Hahtola 1970, 1971; Seppdld 1976;
Lapland Leikola (ed.) 1979, Massa 1983.

23) The notion of delocalization used here stems from the
anthropological litterature. It means the shift of control
of affairs outside the local community in the context of
technological change cf Pelto 1975.

24) Director of the Work Efficiency Association Matti Sipild
proposed the adoption of a new regional policy close to the
ideas of the proposals of the Committee of the Industrializ-
ation of the Countryside in 1963 but without success cf
Sipild 1963. A major idea of the time was that the workers
eliminated from the logging operations through the mechaniz-
ation should be shifted to silvicultural works cf Heikinheimo
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et al. 1963. The first elements of a consistent regional
policy were taken only in the middle of the decade.

25) President of Republic Urho Kekkonen who was the former
leader of the Peasant Party became actively involved in the
promotion of the position of the forest worker. Theodor
Wegelius and Kalle Putkisto together with J.E. Arnkil were
the leading exponents of mechanization ideas cf Wegelius
1962; Putkisto 1962, 1964, 1965; Arnkil 1957, 1965.

26) Many of the experts of the afterwar generation visited
U.S.A.. Among them, the expert in forest mensuration and
management Kullervo Kuusela who became Professor of the
Finnish Forest Research Institute in 1962 aimed at becoming
the leading ideologist of the new generation. He attacked,

among others, conservative opinions among the followers of
Cajander's ideas. According to his opinion, the nature
could and should be transformed cf Kuusela 1955, 1961a,
1961tb, 1962, 1965.

27) Concerning the gaps in research cf eqg. Mikola & Kangas &
Heikurainen 1959, Holopainen 1965a. In general, silvicul-
tural studies which promised great possibilities of increas-
ing yield seemed to gain reputation cf eg. Sirén 1956, 1964,
1965.

The new holistic view based on the notion ecosystem was
missing from the Finnish research cf Symposium of Forest
Types and Ecosystems 1960.

28) The research on the impact of mechanization mainly dealt
with its impact on jobs c¢f Putkisto 1959.

The idea of forest fundamentalism was well alive in Finland
at the beginning of the 1960s, the botanical research leant
still heavily on Cajander's theory of forest types and the
Office of Nature Conservation was located at the Finnish
Forest Research Institute. There was so no break between
the official forestry ideas and the botanical research.
Even in the symposium about man's role in the changing the
face of Finland organized by the Geographical Society of
Finland, the intensification of forestry was only marginally
dealt with cf Hustich (ed.) 1960.

29) See the discussion in the review Suomen Puutalous in
1960-1961. In this discussion, the leading forest experts
and the conservationists struggled together against politi-
cal aims to promote the development of the North and to
create symbols of Nordic cooperation with few respect on the
conditions of the forests. Their struggle was, to a certain
degree, successful,

The professor of forest biology at the University of Helsin-
ki Peitsa Mikola remarked, among others, that the idea of
multiple-use had been the main theme of the Fifth World
Forestry Congress held in Seattle, U.S.A. in 1960. Finnish
forestry profession seemed to become isolated from new
trends of international forestry cf Mikola 1965, 1966.
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30) The leading logging technology expert of the National
Board of Forestry J.E. Arnkil and Professor of Forest Tech-
nology at the University of Helsinki Kalle Putkisto who was
close to the industry were again active in this discussion
cf Arnkil 1966a, 1967; Putkisto 1966.

31) The direction of the Central Union of Agricultural
Producers and Metsidliitto Ltd became full-sized members of
the forest industries complex, by and by. Since the co-
operative enterprises produced some machinery and equipment,
were active in the sales promotion of machinery and equip-
ment, participated to machine contracting, and the Central
Forestry Board Tapio became involved in the management of
nurseries, their direction had difficulties to see the world
from the point of view of a private forest owner. The
existence of interlocking directors between the Central
Union of Agricultural Producers, Metsiliitto Ltd, and co-
operative enterprises facilitated the adoption of the point
of view of the industry.

32) J.E. Arnkil stated in 1966 that the National Board of
Forestry had adopted the active labour market policy already
before the Government. Kullervo Kuusela and Samuel Kaurin-
koski required the liberation of forestry from its tra-
ditional links with agriculture in 1967 cf Arnkil 1966b;
Kuusela & Kaurinkoski 1967.

33) A collection of articles "Luonnon puolesta" (For

nature) initiated the radicalization of the Conservation
Movement in Finland in 1968. The special issue of the
review of the Movement Suomen Luonta an the forestry in
Lapland in 1970 was the first stronqg attack against in-
tensive forestry practices. Young botanists and biologists
did not accept the modernized version of forest fundamental-
ism any more cf E. Kivi & J. Lokki (eds.) 1968; Metsdnumero
1970.

34) The desparate mood of forestry experts can be well ob-
served in the special issue of the review Metsi ja Puu about
the problems of forestry in Lapland in 1969 cf Onko Lapin
metsdtalous hdtZaputydtd? 1969.

Because the intensification of forestry was the Great Na-
tional Task for the foresters and created new job opportun-
ities for the profession, critical questions were hardly
posed. The existence of only one Faculty of Forestry in
Finland, the integration of the professors of the Faculty to
the MERA programmes, and the hierarchical attitudes typical
of the profession facilitated the elimination of internal
dissensions. Only some members of the older generation,
such as Professor emeritus Valter Keltikangas took a criti-
cal attitude vis-a-vis the new ideas. He dealt, among
others, with the beauty of old forests cf Xeltikangas 1968.

35) It can be stated that rural sociology attained a status
of fashion among the young sociologists in the 1970s. Si-
multaneously, a neo-rustic fashion in clothing diffused
among university students. Since young rural sociologists
mainly borrowed their theoretical ideas from Central Euro-



67.

pean marxism, their intellectual tools were perhaps not
however, the most appropriate to grasp the specific agro-
forestry realities in Finland.

It is interesting to note that the sociologist Matti Makela
who just published a study about the theme of rural depopu-
lation in the Finnish litterature pays few attention to
forestry cf Makeld 1986.

The problems of the realization of the ambitious intensifi-
cation plans of forestry led to certain studies on the
behaviour of the forest owner among the forestry profession
in the late 1960s. Some scholars, such as Kauko Hahtola and
Aarne Reunala arrived at real sociological questions in
their studies. It is perhaps no accident that both of them
became critics of the official forest policy later on cf
Hahtola 1967a, 1967b, 1970, 1971, 1973; Reunala 1974, 1975.

36) The Report of the Forestry Planning Committee stated in
1961 that the availability of capital for investments and
good market conditions should be more important guiding
principles the industry than a concern for the actual state
of the forest balance. This kind of opinion from the part
of the Forestry Planning Committee could be called an intel-
lectual capitulation. This attitude characterized the de-
cision-making of the industry and the Government during the
Great Investment Boom 1958-1965 leading to continuous impro-
visations and crisis in the Finnish forestry during the
1960s. Director-General of the Bank of Finland Klaus Waris
became critical vis-a-vis the expansion plans of the in-
dustry in the middle of the 1960s cf Waris 1966.

37) The limited attention to socio-economic and environ-
mental assessment characterized the project funding of the
World Bank in general at that time. The change in the
attitudes took place in the late 1970s cf World Bank 1978.

The loan of the World Bank was positively welcomed in Fin-

land except the criticism of the Conservation Movement. The
forestry technocracy criticized the Movement about the lack
of patriotism and the importation of alien ideas to Finland.

The patriotism is, of course, a relative notion. The con-
struction of a dense forest road network allover Finland
implied by the intensification plans was not, for example,
very patriotic because it undermined the foundations of the
defence tactics utilizing the protection given by the in-
accessible forested and swampy terrain.

38) Only some references concerning this period is given.
Since the events are very c¢lose, no studies are available.
Most of the source material is available in pamphlets,
reviews, committee reports, and articles published in maga-
zines and in the press. The integration of this kind of
ample source material in the study would made explode the
bibliography. I apologize for these omissions.

A couple of my studies deal with the recent issues c¢f Raumo-
lin 1985a, 19854, 1985f, 1986a. In addition, I have been a
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constant observer and a participant to the discussion during
this period. My inputs to practical forestry include the
work in the summer residence of our family.

Some tables and figures presented in the former chapters
provide information about this period as well.

39) During the 1950s, the representatives of the forest
industries and experts in logging technology argued that the
forest owners could not create common timber procurement
organizations which would be capable of bearing the necess-
ary risks and to guarantee a steady flow of timber to the
mills. The creation of new transport cooperatives following
the example of the floating cooperatives established at the
beginning of the century would result in the formation of a
heavy administrative staff., Therefore, the creation of a
machine contractor system based on private initiative would
be the most appropriate solution.

The organization of timber procurement through the creation
of large woodland departments in the companies was neither a
good solution because it would lead to accusations about
monopolization of timber procurement, a strong unionization
of workers and an increase in capital costs and risks in-
herent in logging operations.

40) Different Centre-Left coalition governments have ruled
Finland since 1970. The most influental partners in these
governments are the Centre Party, the heir of the Peasant
Party, and the Social Democratic Party.

As regards environmental policy, the Centre Party propagated
Green ideas but, in practice, it supported the interests of
landowners. The Social Democratic Party represented, for
its part, urban interests, and together with the Conserva-
tive Party in opposition which has become a middle-class
party by and by, it supported the extension of the network
of protected areas, for example.

41) A symposium "Metsd suomalaisten eldmidssi" (Forest in
everyday life and culture of the Finns) was recently organ-
ized in Helsinki under the initiative of Aarne Reunala.
Experts from different backgrounds, such as ethnologues,
architects, art historians, philosophers, musicologists and
others presented various views on forest. This is a good
example of the pluralisation of the discussion in Finland.
The papers and proceedings of the symposium will be pub-
lished in Silva Fennica in 1987.

42) In this context, it should not be forgotten that during
the late 1950s, the adoption of mechanization seemed to
develop toward a pluralistic system both regicnally and
along with the major groups of forest owners in Finland.

The North American Model was adopted in the company forests,
this Model associated with delivery sale in the public
forests in northern Finland and the Finnish Model in small-
scale farm forests in southern Finland.
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BACKWARD LINKAGES

THE FOREST INDUSTRIES

COMPLEX IN FINLAND

2 M ALY e ey ShUTLLA B AN

INPUTS TO FORESTRY INPUTS

-

- CAPITAL (PRIVATE FOREST
OWNERS, STATE)

- LABOUR (PRIVATE FOREST OWNERS,
LABOUR UNION OF RURAL WORKERS
MACHINE CONTRACTORS)

- ADVICE AND SEEDLINGS
( FORESTRY ASSOCIATIONS)

- RESEARCH (FINNISH FOREST
RESEARCH INSTITUTE, UNIVERSI-
TIES, FOUNDATION FOR FOREST
TREE BREEDING)

- MACHINERY AND EQUIPMENT
(ENGINEERING INDUSTRY)

- FERTILIZERS, HERBICIDES
(CHEMICAL INDUSTRY)

CAPITAL

LABOUR

ENERGY

TIMBER

/

TECHNICAL AND
CHEMICAL RESEARCH

INPUTS TO LOGGING

- CAPITAL (SAVINGS BANKS,
COOPERATIVE BANKS)

-~ LABOUR (PRIVATE FOREST OWNERS,
LABOUR UNION OF RURAL WORKERS,
MACHINE CONTRACTORS)

- RESEARCH (FINNISH FOREST RE-
SEARCH INSTITUTE, UNIVERSI-
TIES, FOREST WORK STUDY SEC-
TION OF CENTRAL ASSOCIATION
OF FINNISH FOREST INDUSTRIES,
WORK EFFICIENCY ASSOCIATION)

- MACHINERY AND EQUIPMENT
(ENGINEERING INDUSTRY)

ECONOMIC
RESEARCH

CONSULTING SERVICES

MACHINERY AND
EQUIPMENT

CHEMICALS
MINERALS

TRANSPORTATION
SERVICES

SUPPLIERS

BANKS

INSURANCE COMPANIES
STATE

LABOUR UNIONS OF FOREST
INDUSTRY WORKERS

PUBLIC AND PRIVATE
POWER COMPANIES

NATIONAL FORESTRY BOARD
CENTRAL ASSOCIATION OF
AGRICULTURAL PRODUCERS
FORESTRY DEPARTMENTS OF
THE INDUSTRIES

FINNISH PULP AND PAPER
RESEARCH INSTITUTE
TECHNICAL RESEARCH CENTRE
OF FINLAND

INSTITUTES OF TECHNOLOGY
UNIVERSITIES

PUBLIC AND PRIVATE ECONOMIC
RESEARCH INSTITUTES
UNIVERSITIES

SCHOOLS AND BUSINESS
ADMINISTRATION

CONSULTING FIRMS

ENGINEERING INDUSTRY

CHEMICAL INDUSTRY
MINING INDUSTRY
STATE RAILWAYS

FLOATING COOPERATIVES
TRUCK COMPANIES

SOURCE: J. RAUMOLIN: DEVELOPMENT PROBLEMS IN THE SCANDINAVIAN PERIPHERY. UNPUBL. MSC. VANTAA,

MAY 1980 P. 131 (SLIGHTLY MODIFIED).

FOREST INDUSTRIES

ENEEENEEENENEEE
SAWNGOODS

PLYWOOD

PANELS

FORWARD LINKAGES

PULP
BOARD

PAPER
EEENEEEEENEEEEE

MANY SIDE PRODUCTS SUP-
PLYING RAW MATERIAL AND
ENERGY FOR THE FOREST
INDUSTRIES, AND RAW
MATERIAL FOR THE CHEMICAL
AND TEXTILE INDUSTRIES.

BUILDING MATERIAL INDUSTRY
FURNITURE INDUSTRY
PRINTING INDUSTRY

PAPER PRODUCTS INDUSTRY
PACKAGE INDUSTRY
CHEMICAL INDUSTRY
TEXTILE INDUSTRY
SHIPPING COMPANIES
SHIPYARDS

STATE RAILWAYS

HARBOUR BOARDS

EXPORT HOUSES

NOTE: THERE IS A STRONG HORIZONTAL AND VERTICAL INTEGRATION AROUND THE
MAIN PULP AND PAPER COMPANIES AS WELL AS COMMON EXPORT CARTELS.
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