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Foreword

During the last decade, there has been an increasing recognition of the many diverse
roles that forests and trees can play in helping to secure a sustainable rural develop-
ment. It is being realized that forestry should help to meet both basic needs of rural
people and commercial needs of industry, to improve rural incomes and to combat en-
vironmental decline, But it was also recognized that the ability of forests and trees to
provide multi-purpose products and services is threatened by the unprecedented rate
of deforestation and forest degradation in large parts of the world. In many Countries,
especially in the tropics, present efforts at forestation (in which we include afforesta-
tion, reforestation and iree planting) do not suffice to assist effectively in countering
the many well known negative consequences of deforestation and unregulated land-
use. During the last decade, it has become increasingly clear that there is an urgent
need to enhance the rate and success of forestation in many parts of the world. Also
it was gradually recognized that such forestation efforts can take a wide variety of
forms, as they may range from the establishment of large-scale concentrated stands
to be managed by professional foresters to small-scale diversified tree-planting ac-
tivities of local farmers,

On the occasion of the first centennial of public forestry education and research in
the Netherlands at Hinkeloord, the Wageningen University’s Departments of Forestry
in September 1983 an International Symposium was organized to analyse, review and
compare the various approaches to forestation. The purpose of this meeting was to
stimulate the exchange of ideas and experiences about advantages and constraints of
different forestation systems, so as to create a systematic ‘growing nucleus’ of informa-
tion and ideas on successful strategies and designs for the creation of new forests and
tree resources.

In planning the Symposium, special efforts were made to organize it in such a way,
that a systematic overview and evaluation of forestation efforts on both strategic, tac-
tical and operational levels would be obtained. The themes of each of the five sessions
and of each of the subjects to be treated in these sessions were selected on the basis
of a conceptual framework, in which the various stages of formulation, planning and
implementation of forestation programmes and projects were integrated. This frame-
work is described in the introductory paper to the meeting. The aim of structuring the



Symposium around such a framework was to highlight the interrelations between the
various aspects of forestation, rather than to present only a mere listing of contribu-
tions and viewpoints, which, however interesting, remain essentially unconnected. In
order to include both theoretical considerations and practical experiences, lectures
were included that provided either a state-of-knowledge review, based on comparative
studies of several forestation projects, or more detailed descriptions and case studies
of specific forestation schemes. Additional information to these lectures were given
in 63 poster presentations.

The Symposium was attended by 270 persons from 50 countries including 30
tropical countries. It was opened by Mr Pieter van Vollenhoven, husband to Her Royal
Highness Princess Margriet of the Netherlands, who gave a stimulating lecture in-
troducing the theme of the Symposium. In addition two addresses of welcome were
given by Ir P. van der Schans, Chairman of the Executive Board of the Agricultural
University Wageningen, and by Mr R. Levingston, Forestry Department, FAQ, Ir van
der Schans recalled the history of forestry education at Wageningen and indicated the
integration of education in forestry science with other agricultural disciplines within
the one Faculty of Agricultural Science at Wageningen University, Mr Levingston
placed the theme of the meeting in a historic perspective. He appreciated the timing
of the meeting and emphasized the aptness of reviewing strategies for forest creation
and tree planting at the present time. We express our sincere gratitude to these speakers
at the inaugural session as well as to all other lecturers and presenters of posters, The
high guality of all these contributions assured the success of the Symposium.

A field demonstration on different forestation strategies and designs in two con-
trasting environmental conditions in the Netherlands was provided during the Sym-
posium. A one-day excursion was made to afforestation projects on newly reclaimed
land in the Lake Yssel Polders and to former afforestation projects on wind-eroded
sand areas at Kootwijk in the Veluwe District of Guelderland. During that day, an in-
troduction was also given to the activities of various Dutch forestry policy and
management organizations. The cooperation of several Dutch forestry institutions in
organizing this excursion day is gratefully acknowledged.

In preparing the present proceedings of the Symposium, it was decided to include
the full text only of the lectures presented. Both practical and financial reasons pro-
hibited the inclusion of the poster presentations or of a report on the excursion, The
lectures are presented in the same sequence as during the Symposium. In editing the
papers, special attention hag been given to coherence between the papers, where possi-
ble, and elimination of repeated statements. Where relevant, data presented during the
discussion on each paper have also been incorporated.

The publication of these proceedings has three aims:

— to provide decision makers, project people and others concerned with forestation
with information on the planning and design of successful forestation programmes
and projects.

— to stimulate more vigorous action on forestation.

— to stimulate further development of a general forestation theory that allows ra-
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tional selection of appropriate forestation practices under different ecological and
societal conditions,

In these various ways, we hope that these proceedings will provide guidelines to sus-
tain and enlarge the area of forests and tree plantings for the benefit of mankind.

The organization of the Symposium and the publication of these proceedings would
not have got off the ground without the substantial support of governmental and in-
dustrial institutions in terms of finance and staff support. Our sincere thanks go to
all the sponsors inside and outside the Netherlands, who are mentioned elsewhere in
this volume. Special thanks are due to IBM Nederland whose generous grant provided
the means to make the necessary scientific preparations for the Symposium,

On behalf of the Forestry Departments in the ‘Hinkeloord® building
Professor A. van Maaren

Professor M.M.G.R. Bol
Professor R.A.A. Oldeman



Opening address of the Symposium

Mr Chairman, Ladies and Gentlemen, in 1969, Mr U Thant, Secretary-General of
the United Nations, argued for a world-wide partnership to stop mutual enmity, to
manage the population explosion, to improve the environment and to devote great ef-
fort to the development of welfare and well-being. Without this partnership, he
predicted, the problems would reach such extreme dimensions within 10 years that they
would no longer be manageable.

Three years later, the Club of Rome published the MIT report ‘Limits to Growth’,
which explained in comprehensible figures the dangers of exponential population
growth and of pollution as well as the limits of non-renewable resources.

Since then, reports on the so-called economic order and, more specifically, on the
possibilities of expanding food production, trade and industrial development have
become available. We all know where things stand now and how difficult it is to pro-
ceed along the sometimes conflicting lines of all these reports. Nevertheless, the warn-
ing of U Thant and the figures of the MIT report have not lost their vital importance,

In my opinion, it is worthwhile to remember all this, especially at the moment of
the opening of a symposium on aspects and problems of a resource of increasing im-
portance: the forest,

Compared with other resources, the forest is a curious one. On the one hand, it is
the source of raw materials. Though timber and its many derivatives seem to be the
major forest output, other products like resin, oils, medicines, fruits and rattan, to
mention just a few, are of major importance too. We must realize that these products
depend highly on the existence of forests.

Moreover the same forest plays an important and steadily increasing role in the pro-
tection of the environment, not only for landscape and amenities but also for clean
drinking water, prevention against erosion and storage of carbonates. The conflict bet-
ween the forest functions mentioned is evident. Exploiting the forest for one function
can damage other functions unless careful management is practised. The use of trees
for construction, paper or energy can reach such proportions that forest cannot sur-
vive, Despite so many efforts to solve the problems of efficient use and conservation
of the forest resource, the Club of Rome’s prediction about forest, if not U Thant’s,
has already become reality long before the year 2000.
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Have we realized in time that millions of people depend on forest or on land covered
by forest for their daily life, with no other option than to use the forest until the last
tree?

The result of this is not only a disastrous shrinkage of forest area in the less in-
dustrialized part of the world, but also environmental disaster, due to drought, soil
infertility and erosion. All of these are threats to mankind, as catastrophic as war.

Of course, the problem of the decline of forest quality and quantity is closely related
to such vital issues as overpopulation, poverty and hunger. But it cannot be considered
as an item only to be solved in developing countries.

At present, for example, in the European Communities, nearly 50% of the need for
timber and timber products is met by import. Timber is nearly second to oil in the im-
port bill of the Communities. By importing so much timber, we export problems to
other parts on the world.

For example, lacking ‘home-grown’ timber, one can think to rely on the “‘unlimited’
options for timber import from elsewhere. For centuries, it has been commeon for the
Netherlands to import timber from Germany and the Nordic Countries. Despite lack
of home-grown timber, Dutch timber-working was so famous in the beginning of the
18th century that Tsar Peter the Great of Russia lived in the Netherlands for some time
to learn the techniques of shipbuilding. The poies imported from the Black Forest
{Germany) at that time were such a speciality that the Germans exploiting the forests
called them ‘Dutchmen’ (Holldnder). In this way, we Dutch used to contribute con-
siderably to the deforestation of the Black Forest.

Furthermore, do those who strive for outdoor recreation facilities and nature con-
servation in forests realize that the cutting down of hundreds of hectares of forest
stands for only one day’s newspaper edition?

What about the recent development in the deterioration of thousands of hectares
in Central Europe, related in some way or other {o air pollution? One can wonder to
what extent Furopean people are aware of the fact that this disaster is at least partly
due to their way of life.

If we want to survive, we should not only intensify our efforts, but also change the
approach to problem solving.

From this point of view, there are urgent reasons to devote a symposium to the
world’s forest resource, especially its enlargement and its wise use. A symposium that
stresses the point that the forest is a resource for a multitude of functions directly
related to life on earth should gain attention from a far wider group than just expert
foresters or timber merchants.

Let us be aware that it is not enough to sum up what is technically possible, the needs
of human beings, the wonders of ecosystems, or even to deliver statements about what
other people ought to do. It will be the merit of this symposium to draw the lines and
to infiltrate the thinking of those who in one way or another are responsible. No time
can be lost in clearly establishing the objectives and the way to attain them both
technically and by policy.

In due time, the available knowledge and experience ought to be disseminated
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among all people who in some way depend on forests and trees. In this context, I would
mention the initiative of the Global Forest Fund to organize a world-wide effort to
heighten awareness of the benefits of the forest for man and his environment. That
Fund is supporting the organization of this symposium.

T congratulate the Agricultural University of Wageningen and especially its Forestry
Departments on their initiative to hold this symposium. I believe this symposium can
be an essential support in turning the tide for the forest as a resource.

With regard to the way out, let me quote the discussion between Alice and the Cat:
{Alice in Wonderland)

‘Would you tell me, please, which way I ought to go from here?’

‘That depends a good deal on where you want to get to’, said the Cat.

‘T dor’t much care where’, said Alice,

“Then it does not matter which way you g, said the Cat.

‘So long as I get somewhere’, Alice added as an explanation,

‘Oh, you’re sure to do that’, said the Cat, if you only walk long enough’,

It is not my intention to anticipate the results of this symposium! But as an outsider,
let me remind you that the intention of this symposium is “To highlight the way out’!
I wish you all a successful and useful meeting.

Mr Pieter van Vollenhoven
Husband to her Royal Highness
Princess Margriet of the Netherlands



Introduction: Towards a global forestation strategy

Departments of Forestry ‘Hinkeloord’, Wageningen Agricultural University, the
Netherlands

Summary

During recent years, much concern has been voiced about deforestation in many, especially
tropical, countries. The resultant situation of decreasing capacity of natural forests to provide
essential products and services is further aggravated by a widespread occurrence of various
forms of forest degradation, as well as by overexploitation of tree resources outside the forest.
To counter this situation, we need much increased rates of forestation than in the-past. Such
forestation includes afforestation, reforestation or tree planting outside the forests. A general
forestation theory should be developed to stimulate successful creation of new forest and tree
resources. A conceptual framework for such a theory is presented, in which three levels of plan-
ning and implementation are distinguished. At the first level, strategies need to be developed
as a base for long-term effective problem-solving over larger areas. At the second level, the
strategies have to be translated into more detailed designs for concrete cases, and at the third,
operational, level, the plans will have to be elaborated in action-oriented terms. The Symposium
has been organized in such frame and as an introduction to the lectures some major elements
to be considered in developing strategies and designs are discussed. The objectives of forestatiom
are reviewed, some of its major constraints are mentioned, and diagnostic techniques for choos-
ing relevant strategies and designs are indicated. Finally it is stressed that all efforts to develop
proper strategies and designs remain useless, as long as no action is taken at national and inter-
national level to provide the means to achieve the plans. Non-governmental organizations can
also play a major role in stimulating forestation.

Keywords: Forestry development, forest policy, forest management theory, deforestation, af-
forestation planning

Résumé

Introduction: Vers une stratégie mondiale de boisement

Ces derniéres années, une inquiétude croissante s'est manifestée a propos du boisement dans
beaucoup de pays et surtout sous les Tropiques. La situation actuelle montre une capacité
décroissante des fordts naturelle & procurer des produits et services essentielles. Cela s’aggrave
par une dégradation forestiére généralisée sous des formes différentes et par la surexploitation
des ressources arborescentes hors des foréts, Des taux de boisement fortement accrus par rap-
port au passé sont nécessaires pour contrecarrer ces tendances. Un tel boisement peut compren-
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dre le boisement d’extension, le boisement de reconstitution ou la plantation d’arbres en milicu
non-forestier. Une stratégie mondiale de boisement devrait &tre développée pour stimuler la
création fructueuse de nouvelles foréts et de nouvelles ressources arborescentes. Un cadre con-
ceptuel est présenté pour une telle stratégie. Il comprend trois niveaux de planification et d’ex-
écution, Au premier niveau il s’agit de développer des stratégies destinées A résoudre efficace-
ment des problémes 4 long terme sur des régions entiéres. Au second niveau il faudra traduire
ces stratégies en dessins plus détaillés et faits sur mesure pour des cas concrets. Le troisiéme
nivean est opérationnel et concerne le développement de plans de travail en termes d’actions
nécessaires. Le Symposium a été organisé selon ce cadre conceptuel. Le éléments majeurs qu’il
faut considérer en développant de stratégies et des dessins sont ici alignés pour servir d'introduc-
tion aux contributions suivantes. Ce sont les objectifs du boiscment, ses constraintes majeures
et les méthodes diagnostiques pour choisir les stratégies et dessins adéquats. Enfin il est souligné
que tout effort pour développer des stratégies et dessins efficaces sera vain tant que feront défaut
les actions nationales et infernationales afin de procurer les moyens nécessaires pour réaliser des
projets. Les organisations non-gouvernementales peuvent également jouer un rdle important
dans la stimulation du boisement.

Introduction

In the Netherlands, the first governmental decision to instate formal education in
forestry was issued in 1863. The need for such education was considered to be para-
mount in order to ensure utilization of scientific knowledge and well trained people
in various afforestation projects to reclaim degraded lands in the Netherlands and in
the colonial forest service, Although it took until 1883 to fulfil this plan, this historic
fact indicates that in the Netherlands, as in many other countries, the development of
professional forestry as the art and science of managing forests for the benefit of
mankind was related to the need to systematize experience and knowledge about the
creation of new forests. And although subsequently many other aspects of forestry
were developed, the aspect of afforestation has remained important.

The great international significance attached to this subject was demonstrated, for
instance, in 1967, when a World Symposium on Man-Made Forests was organized by
FAQ. This Symposium represented a first effort to bring together a systematic over-
view of how best to tackle and bring to solution the numerous and varied problems
in the attainment of the goal of doubling the area of man-made industrial wood plan-
fations by 1985,

At this meeting the following definitions of different types of forest creation were
established (FAQ, 1967}

— Afforestation is the artificial establishiment of forests on land which previously (=
within living memory or within 50 years) did not carry forests.

— Reforestation is the artificial establishment of forests on land which previously did
carry forests and involves the replacement of the previous crop by a new and essentially
different crop.

— Artificial regeneration is the establishment of forests on land which previously did
carry forests and involves establishing essentially the same crop as before.

For the purpose of this Symposium, a further term has been added, i.c. tree planting.
It might be argued that this term is the only one appropriate for afforestation and
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reforestation. Indeed in most instances, the actual afforestation is directed towards
planting trees. These trees will form the matrix for the development of a forest
ecosystem, but this ecosystem is formed in time by nature itself, rather than by
foresters,

However the term tree planting is used here in another sense. It relates o the ar-
tificial establishment of trees outside forest. As will be discussed later, it has gradually
been recognized during recent years that foresters should also pay attention to tree-
planting strategies, rather than to forest establishment exclusively. Indeed, it has been
the recent recognition of the need for a greater variety of strategies in establishing trees
wherever they are needed, than was formerly considered by foresters, which has
brought back afforestation, reforestation and tree planting into the limelight for
foresters, development planners and national and international authorities. In the pre-
sent paper, the word forestation will be used to cover all these different activities.

The purpose of this meeting is to collect, review and integrate material developed
during recent decades in relation to different forestation schemes ranging from large-
scale afforestation projects to small-scale diversified tree-planting programies. We
hope that this experience can form a basis for a conceptual framework allowing the
rational selection of strategic, tactical and operational principles and practiges for suc-
cessful forest and tree establishment under most conditions.

Recent trends in forestation and deforestation

Recent developments in forestation can be analysed in different ways. Here we shall
first sketch the picture in global and quantitative terms, i.e. in terms of past rates of
forestation. Although these figures are impressive, there is no reason for complacency
if we compare them with the annual rates of deforestation, forest degradation, and
overexploitation of trees outside the forest. By comparing the attributes of natural
forests and artificially established plantations, it becomes clear that forestation can-
not take over all functions of the natural forests and that it forms only one, albeit im-
portant, means of stopping the negative aspects of deforestation and other forms of
depletion of tree resources. A critical evaluation of the objectives and advantages of
forestation will clarify this point further.

Developments in forestation rates

The data in Table 1 indicate that the estimated world-wide area of forest plantations
has increased considerably during the last decade from around 8¢ million hectare to
about 100 million hectare, about 9 million hectares of man-made forests being
established annually in the late 1970s. The majority of these forests are located in
China, Europe, the Soviet Union and North America, but the rate of new establish-
ment seems now about equal in the temperate to that in tropical countries,

In addition to this increase in forest area in many countries, there has been a long-
term build-up of growing stock. For instance, in Europe the net annual increment is
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expected to increase from 451 to 535 million cubic metres in the period 1970 to 2000,
a rise of almost 20% (Palmer, 1981). And in the United States, total annual wood
growth increased by a factor of more than 314 between 1920 and 1970, although the
area of forests increased by only 20% (Clawson, 1979).

But the area of man-made forests has increased considerably not only in the Nor-
thern Hemisphere, In several temperate-zone countries in the Southern Hemisphere,
afforestation has been impressive, as in Chile, Southern Brazil, South Africa and New
Zealand (Palmer, 1981) and also in some tropical countries like India, Indonesia, Zam-
bia and Xenya, important areas of man-made forest have been established (Evans,
1982). Indeed, the area of forest plantations in tropical countries at present covers
about twice the area envisaged in 1967 (FAQ, 1967a) and is being extended at a pro-
gressively increasing rate (Fig. 1). The data in both Table 1 and Figure 1 must be inter-

Table 1. Regional estimates on total area of forest plantations and yearly planting (million hec-
tares).

1965 1975
total area® annual planting total area® annual planting
(plamned)b (planned)Cl
Developed countries
North America 10.7 2.1 13 0.9
Western Europe 9.6 2.4 12.7 0.4
Oceania 0.8 0.1 1.7 0.1
Others 8.0 0.4 10.5 0.2
Total 29.1 5.0 5.9 1.6
Centrally planned
Europe & Soviet Union 13 23.6 1.6
Asia 30) 28.0 4.5
Total {43) 51.6 6.1
Developing
Africa 1.3 0.6 1.0-1.8 0.1
Asia 5.9 1.5 5.1-8.5 1.2
Latin America 1.6 0.6 2.14.6 0.2
Total 8.8 2.7 approx. 11.5 1.5
Aggrepgate total 80.9 99.0 9.2

a. FAO, 1967a.
b. FAO, 1967b.

. ¢. Anon., 1982; Lanly, 1982.

d. Anon., 1982 (data for some countries lacking).

10



preted with care, because the various surveys on which they are based sometimes do
not cover exactly the same countries and sometimes refer to somewhat different cate-
gories of forestation. However one can conclude that the aggregate national forestation
plans formulated for the 1960s (Table 1) were too optimistic and the planned area was
not achieved. In the 1970s, the annual rates of planting were lower than those origi-
nally formulated for the 1960s, but were still sufficient to exceed the global prognoses
of 1967 presented in Figure 1.

Although the area of newly forested areas has been constantly increasing over the
past decades, there are several reasons why there is no room for complacency, especial-
ly about the tropics, In many regions, the rates of forestation have not balanced
deforestation, forest degradation and overexploitation of tree resources. These pro-
cesses of destruction of forest and tree resources are reason for concern, as they result

RN

area (x 108 ha)

204

high

estimate low estimate

!

104

1985 1970 1975 1980 1985 1990

Fig. 1. Estimated areas of forest plantations in the tropics. realized man-made forests;
* plantation area projected in 1967; X realized and planned future industrial plantations. (after
Reyneveld, 1983).
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inloss of valuable biological and soil resources and often coincide with environmental
deterioration as evidenced in disturbed hydrological ¢ycles and erosion. The concur-
rent loss of forest products for local consumption or for the market, and the low
agricultural productivity from the degraded lands severely affect the local population.
National interests too may be threatened by the consequences of the deforestation (e.g.
silting up of reservoirs and waterways),

Deforestation, forest degradation and overexploitation of trees

The annual rate of deforestation in tropical countries is about 11 million hectares,
7.3 million hectares of which consist of closed forests in the more humid parts of the
tropics and 3.8 million hectares consist of open forests in the semi-arid zones, In con-
trast, the annual rate of plantation establishment is only 1.1 miilion hectares. The area
ratio of plantation establishment to deforestation is highest in tropical Asia (1 : 4.5)
and lowest in Africa (1 : 29); it is 1 : 10.5 in tropical America (Lanly, 1982).

In many regions of the world, forests are not only cut down and replaced by other
forms of (often unstable) land-use, but in addition many remaining forests are subject
to degradation as a result of unsuitable logging techniques, overexploitation for fuel,
overgrazing and forest fires (Lanly, 1982), or atmospheric pollution (Ulirich &
Pankrath, 1983). The extent of such forest degradation is not precisely known, but may
well be estimated at several million hectares.

A third process of destruction of tre¢ resources is the overexploitation of trees out-
side the forest. To this process, much less attention has been given than to the processes
of forest degradation and deforestation. Indeed until recently, neither foresters nor
agriculturists paid much attention to the presence and roles of tree species other than
fruit-trees and tree crops such as rubber and oil palm on farming lands. However
gradually accumulating data indicates the great importance of trees in tropical
agricultural systems (Ben Salaam & Van Nao, 1981; Watson, 1982; MacDonald, 1982;
van Gelder & Wiersum, 1983). With the increasing realization that agroforestry may
play an important role in the development of good land husbandry practices, more at-
tention is also being given now to the presence of trees in farming systems. Overex-
ploitation of these tree resources has been estimated in several countries or regions like
Bangladesh, Java, Kenya and Nepal (Bajrachanya, 1980; Hammerfest, 1981; van
Gelder & Wiersum, 1983} and is probably much more widespread than is generally
recognized. In many tropical countries, this depletion of trees on agricultural lands
may be as serious a problem as deforestation, especially in its effects on the supply
of essential products for the local population. But also in temperate regions of
Australia, concern has been expressed about the decline of trees in the rural landscape
(Oates et al., 1981), :

The overexploitation of forest and tree resources has resulted in a rapidly decreasing
capacity of forests and trees to provide essential services and products to humanity.

. Not the process of deforestation and degradation in itself, but this decreasing capacity
- of forests and tree stands to fulfil environmental and consumptive needs of many rural
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people, especially in the tropics, is the main reason to increase forestation. No com-
prehensive review exists on global needs for forest and tree resources, taking into ac-
count both production and conservation needs, But already some indications about
the need for wood products show the seriousness of the present lack of trees.

In the early 1980s, 112 million persons suffer acutely from scarcity of wood for fuel,
a lack amounting to 95 million cubic metres. A further 1280 million persons lack less
acutely fuelwood deficits amounting to 312 million cubic metres. If present trends con-
tinue, around 3000 million people will suffer from a fuelwood scarcity or deficit in the
year 2000, involving a total shortage of 925 million cubic metres (FAOQ, 1981).

For industrial timber, the situation is less precarious and world demand is not ex-
pected to become greater than the available supplies between 1980 and 2000. Around
the year 2000, however, the physical limits of supply for industrial wood output will
be almost reached and to avoid such a situation the annual establishment of 1-2 million
ha of industrial forests would be desirable (FAO, 1982).

Table 2 shows the areas to be forested to cover the expected shortfalls in wood pro-
duction, Some estimates are also given of the potential for forestation on some
tropical lands, which are subject to various forms of ecological degradation. But out-
side the tropics, there also is a potential for increased forestation. Canada, for exam-
ple, which traditionally relied on natural forests to supply forest product/s, has now
recognized the need for a drastic increase of the area of forest plantations (Reed, 1983).
In the Netherlands, a plan has recently been published to increase the self-sufficiency
in wood production from 8% to 25%. This should be done by increasing the forest
area by 200 000 ha and by establishing 20 000 ha of new roadside plantings.

Relationship between forestation and deforestation

The major objectives for forestry are to sustain three major groups of functions of
forests, i.e. environmental production, production for local community needs and pro-
duction of industrial resources (World Bank, 1978). The objective of forestation is to
contribute to these three output functions of forests through the establishment of

Table 2. Estimates on some needs and potentials for forestation (FAQO, 1982; Wood et al.,
1583).

Areas needed to cover deficits in wood production

Present fuelwood deficits 48 million ha
Fuelwood deficits in year 2000 105 million ha
Industrial wood deficits in year 2000 20-40 million ha
Potential for forestation in tropical countries
Desertified arid and semi-arid lands 1556 million ha
Deforested watersheds 87 million ha
Logged forests 156 million ha
Forest fallows 181 million ha
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man-made forests and tree stands, especially if the natural forests can no longer fulfil
these functions.

Put in this way, it is easy to conceive forestation as a means of stopping the negative
aspects of deforestation and degradation of natural forests. A closer evaluation of the
attributes of natural forests and artificially established plantations reveals, however,
that forestation cannot take over all functions of the natural forests.

In the first place, these different functions are not all necessarily related to forest
as such but to different attributes of forests. Most of the protective functions of forests
can only be exerted by forests as well functioning ecosystem. In relation to the protec-
tion of biological resources, man-made forests are certainly inferior to natural forests,
in which natural biological diversity has evolved over centuries or millenia. And
although physical resources like soil and water may well be proteced in many types of
man-made forests, this is not always so for all plantation types. In other words,
although properly managed man-made forests may maintain sustained production,
they cannot maintain the full range of natural ecological values. These aspects will be
discussed in fuller detail in the papers of Budowski and Evans.

In the second place, selected tree species raised in artificially established tree planta-
tions mostly have different properties and end-uses from wild trees harvested in
natural forests, as stated in T. Peck’s paper. The development of plantation systems
to produce wood with qualities similar to those from natural forests has hardly started.
And as long as no changes take place in either silviculture or wood utilization, wood
production from tropical forest plantations will tend to supplement rather than to
replace the wood harvested in natural forests in most circumstances,

In the third place, the effectiveness of natural forest conservation as well as of
forestation are closely related to effective forest maintenance. If the basic causes of
deforestation are not attacked simultaneously, forestation efforts will not be effec-
tive. Within a few years, the plantations too will have failed. Many examples of foresta-
tion schemes are known, where hardly any trees remain after a few years. For instance,
the contributions of Pinyosorasak and Taylor & Soumaré mention that in Thailand
and the Sahel only about a third of all trees planted survived after the first years.

The principal reason for deforestation is not the need for forest products, but the
need to turn forest soils to other uses. The main cause of tropical deforestation now,
as for European and North American deforestation in the past, is the need for new
agricultural land. World-wide about 45% of all tropical deforestation is caused by
agricultural expansion by slash and burn techniques. In addition, large areas are
cleared for the establishment of large-scale agricultural enterprises or settlement
schemes (Lanly, 1982). Only a minor part of deforestation is caused directly by forest
exploitation, although the opening of forests inherent in exploitation coupled with the
impact of part-time labourers, often results in forest exploitation being followed by
unstable agricultural expansion. If agriculture replaces forests under such cir-
cumstances, reforestation is unlikely to alleviate the pressure on natural forests. Man-

‘macde forests and agriculture will compete for land as long as forest establishment and

management do not provide essential food products for the local people and are more
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labour-extensive. Consequently deforestation will continue if agriculturists are forced
to open up new lands to replace the reforested agricultural fields.

The importance of other factors than forest-product harvesting in relation to
deforestation is illustrated by a recent estimate, which suggest that if high-yield
plantation-grown wood production on appropriate sites could replace all wood pro-
duction from natural forests, this would only result in a decrease of deforestation in
the hurnid tropics up to the vear 2000 from 920 million hectares under present trends
to 840 million hectares. For such a decrease to be attained, it would be necessary that
instead of the new plantation area of 20 million hectares projected now up to the year
2000 170 million hectare should be planted (Wadsworth, 1983).

This indicates that forestation is by no means a panacea to deforestation and that
care should be taken not to oversimplify and relate the objectives for forestation to
rates of deforestation only. As discussed by Spears (this volume), better agricultural
techniques, better management practices for natural forests and good institutional
arrangements often play equally important roles in controlling deforestation.

Advantages of man-made plantations

Although man-made plantations cannot replace all functions of the natﬁral forests,
they have several advantages in some specific objectives of forestry and rural develop-
ment. These may be summarized as follows.

— Plantations often have a much higher productivity of some major products than
natural forests, through selection of fast-growing or high-yiclding species planted in
more or less uniform plantations in such a way that full use is made of the site poten-
tial. In many commercial timber plantations, yield of 15-30 m® ha~! a~* may be
reached against 1-5 m® ha ~ ! a~ ! in natural forests. Such concentrated production can
be useful in regions with heavy competition for land.

— The uniformity of man-made plantations allows the production of a homogeneous
size and quality of end-products as well as the use of modern efficient techniques to
establish and maintain plantations, and to harvest the desired (mixture of) tree pro-
ducts. It should be realized, however, that the costs for such management techniques
may often be high and may not be economically attractive,

— Man-made plantations can be sited on lands now under-utilized and of limited
agricultural value, or near major markets of tree products. As wood is a bulky product,
such easy access is an economic advantage.

— By choosing proper designs including agroforestry techniques, the growing of trees
in artificial stands may be combined with agricultural production. Several tree species
can well be cultivated as isolated trees instead of in closed stands. By incorporation
of such trees in farming systems, they can profit from the generally better site quality
of agricultural lands over forest lands and provide high yields. Such combined produc-
tion of food and tree products can be an important tool to satisfy the many diverse
basic needs of the rural population in many developing countries, probably without
impairing the basic productivity of the site.
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Conceptual framework for a general forestation theory
General principles

The recognition of the urgent need to enhance the rate and success of forestation
so as to fulfil a variety of objectives has resulted in the emergence of varigus new ap-
proaches to forestation during the last decades. Often these new approaches have been
based on trial and error and there is still uncertainty about their merits. It is the pur-
pose of this meeting to provide descriptions of both the longer existing and newer ap-
proaches to forestation with an analysis of their effects. This analysis should include
an identification of the conditions in which the different approaches can usefully be
applied. It is hoped that comparing the various approaches and conditions to which
they may apply will contribute to the formulation of a preliminary conceptual
framework of a general forestation theory. Such a framework should incorporate an
integrated set of principles of how to analyse the various approaches with their strong
and weak points, to allow rational selection of the appropriate forestation approach
under different ecological and societal conditions.

Generally, for the formulation, planning and implementation of a certain large-
scale endeavour, it is useful to distinguish three levels of detail. At the first level,
strategies are developed, in which the purposes of the endeavour are described in
general terms. This careful plan provides the framework for more detailed deliberate
and purposive planning at the level of implementation. At this second level, the
strategy is translated into tactical terms. In accordance with the strategy, a choice has
to be made between several alternatives, which are possible in the particular case and
the results are faid down in a more detailed design. At the third level of planning and
implementation, the policy will be elaborated in operational action-oriented terms,
which focus on the attainment of the goals set in the strategy and worked out in the
design.

In developing a conceptual framework for a general forestation theory, the same
three [evels of formulation and implementation can usefully be applied. The Sym-
posium has been structured along these lines. For the development of strategies, a
thorough understanding of the purposes of such a strategy is needed. The first session
of the Symposium is devoted to a critical discussion of the objectives of forestation,
This discussion will not only refer to direct objectives, but also to the relation of
forestation to other more general societal objectives. As not all objectives will carry
the same weight for different forest management entities, the appreciation of the
relative importance of objectives under different conditions of forest resource owner-
ship, will result in various forestation strategies. In Session 2, several forestation
strategies are described. The papers indicate how these strategies are translated into
different general types of forestation systems.

Sessions 1 and 2 treat forestation mainly at the strategic level and present a set of

“ideas and principles thought to be a base for long-term effective problem-solving,

often over extended areas. The defining of such a strategy is first step towards the goal
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of increased forest establishment or tree planting. However, its usefulness is restricted,
if it is not followed by further planning at the tactical and operational level. A strategy
makes sense only if it does not remain a desk-strategy, but if it is further developed
in the hard reality at the operational level. The bridge between the still abstract strategy
and every-day life is a design, in which various processes and structures wanted are
carefully worked out for efficient application in a concrete situation. In designing
forestation systems attention must be given to both natural and human processes and
structures. The main design components commonly recognized of being important in
forestation, are discussed in Session 4. They are analysed for constraints and problem-
solving designs in order to obtain guidelines for detailed planning of a specific foresta-
tion system.

As a tool for developing general forestation strategles as well as for drafting more
detailed designs, it would be useful to have access tola a general diagnostic key, whlch
could be applied under as many different conditions as possﬂile. "At present, no such
key is available, but one might hope that gradually such a tool can be developed. The
preparation of the key will require integration of different diagnostic techniques now
existing. In Session 3, several of such techniques will be discussed. These have their
basis in a variety of scientific disciplines, and much work remains to be done to in-
tegrate them to one generally applicable diagnostic tool.

However essential it is to have proper strategies and designs for more successful

forestation schemes, all such work remains useless as long as no action is taken to im-
plement these plans at a general policy level, The final session indicates which policy
measures should be taken by national, international and non-governmental bodies to
activate forestation.

In the next part of this paper, the main elements of this conceptual framework will
be elaborated upon and a first approach to integrate the various elements will be given.

Development of different forestation strategies

™ Astrategy can be defined as a careful plan or method to assist in the implementation

of a certain goal. In 4 forestation strategy, all the essential actions should be for-
mulated to ensure the actual planting of trees and forests for one or more specific pur-
poses in a region.

In developing strategies for forestation, attention should be paid not only to the
direct objective of creating various forest outputs, but also to more general objectives
of a nation as a whole or of the forest management eniity involved. From a societal
point of view, not only the potential direct outputs ar¢ of importance, but also the
degree to which forestation can assist directly or indirectly in achieving societal objec-
tives like fulfilment of basic needs, sustained economic growth and equity, generation
of employment and self-reliance. Some of these aspects are illustrated in the paper of

"> Faber & Stolwijk.

Various forest management entities may also have secondary objectives in addition
to direct output creation. Specific forest management entities may give different
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priorities to these direct and secondary objectives (Table 3).

In the past, most forestation was directed towards objectives defined by national
forest services or industrial forestry enterprises. Often schemes were based on the
needs of wood supply for established or planned timber industries, The establishment
of these plantations with their associated forest industries was justified by supposed
positive forward and backward linkages of forestry in general and forest industries in
particular at the local community level. During the last decade, it has been gradually
recogmized that this emphasis on industrial forestry did not automatically result in

"~ rural development (Westoby, 1978;QSteinlin, 1977; Douglas, 1983) and that it led to a

neglect i0 counter the processes of naturai forest degradation and the depletion of
wood supplies for the local community, Especially the Forestry Scctor Policy Paper
of the World Bank (1978) did much to draw attention to these hitherto neglected
aspects of forest management. {n addition, reports of the International Development
Research Council (Bene et al., 1977) and FAQO (1978) and the discussions at the 8th
World Forestry Congress in Jakarta helped to make people realize the relation of
forestry to rural development,

To redress this imbalance in forestry development, much attention is now bemg
given to deliberate creatlon of a: duahsnc forest economy, ﬁn which the empha51s on

ed by efforts to develop a forestry sector directed to needs of the local people, These
new forms of forestry have 4 multitude of suggested names like ‘social forestry’,
‘forestry for local community development’, “extension forestry’, ‘agroforestry’ and
‘farm forestry’. These terms are sometimes used synonymously but are by no means

Table 3. Main objectives for forestation of various forest management entities.

Management entity Main objective for fores';ation

National forest service Multipie outputs including:
— sustained production of resources for socio-economic
development

— sustained environmental management
— tourism and recreation
Large-scale private forest Optimum economic returns:
enterprises ~ maximal production of commercial resources;
- resource production for own industry;
~ sustained financial liquidity
Community forest Material and non-material objectives vary between sites, e.g. sus-
tained production of indigenous or industrial resources,
tourism and recreation, ¢conomic use of (marginal) com-
munal lands
Farmer’s forest . Integration with agricultural activities
Subsistence production of tree products for the farmer’s own
consumption and as agricultural resource; financial reserve
and increased income.
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equivalent, since some describe concepts and objectives and others comprise foresta-
tion systems. They have been assessed by Sangal (1981} and Burly & Wood (1983). In
all such forests, management is based on the prospects and needs of local populations.
As a consequence of this re-evaluation of how forestry can contribute to the objective
of successful forest-based rural development, various assumptions in forest policy are
now being challenged and criticized. This is so for the assumption that establishment
and. management shouid be based on central policy and planning within an
authoritative and hierarchical forest service. As in many other development
endeavours, the ‘macro’ functional ‘top-down’ approach directed towards industrial
growth has been complemented during the past decade by a ‘micro’ territorial in-
tegrated ‘bottom-up’ approach focusing on basic needs, equity and popular participa-
tion,
' in this respect, let us, distinguish two analytically different types of strategies: zout-
_‘smle 1nterventlons:?andfl mdlgenous adaptwe strategles (UNESCO, 1978). Often it is
assumed that forestation requires outsidé ifiterventions by official or non-
goverpmental organizations, Such a presupposition does not take into account the ex-
isting successful tree-plammg acitivities developed by local people in vanous reg:ous
already been practised for a long time, but others have been developed in recent times
oniy as an adaption to local shortages of natural forest resources or in response to
{jp_grket forces (Olofson, 1981). Much more use could be made in interventive foresta-
tion of the examples of such successful autochthonous tree-planting strategies, which
often amount to agroforestry techniques with multipurpose trees. In many forestation
schemes, a supposition from classical forestry lingers on, that trees have to be grown
in concentrated stands on specifically designated lands, which are centrally planned
and managed by specially trained people. Existing indigenous strategies show that
there is scope of extending forestation strategies from the establishment of such con-
centrated plantations on specific sites to scattered individual tree planting on more
varied and extended areas.

So in drawing up strategies for forestation, a much wider range of approaches is be-
ing considered than a decade ago. In developing a well adjusted forestation plan, the
following questions must be asked.

- In view of the local ecological and societal situation, what are the outputs aimed
for and who should benefit from them?

— How will the forest and iree resources be owned and who will supply the inputs
for forestation?

— Should the strategy incorporate forestation aspects only or should it be integrated
with other aspects of rural development and management of natural forests?

These questions will have to be answered for diverse social conditions, land-uses and
forest situations. In a first approach to categorize these different conditions, six major
types of environments may be distinguished (World Bank, 1978):

— wood-deficient marginal lands,
—~ wood-deficient areas with a good physical environment,
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— overpopulated wood-deficient areas,

— wood-abundant poor areas,

— wood-abundant areas with severe population pressure,
— wood-abundant rich areas.

In each environment, a different forestatlon strategy has to be developed, possibly
leading {o different fotest systéms. In Session 2, several examples will be given of major
forestation strategies with their translation into specific forest systems. The main
features of these systems will also be indicated. A critical evaluation of the strong and
weak points of these different approaches under specific conditions should result in
defining ways to arrive at a right balance between the various approaches for specific
environments.

Design of forestation projects

For implementation of forestation schemes, the abstractions of the strategic level
have to be further developed to fit the reality of the operational level. For this purpose,
a careful design has to be made, which elaborates the processes and structures wanted
into measures to be applied in specific situations. For various project elements, alter-
natives may be worked out. In drawing up a strategy for forestation, the effectiveness
of the endeavour is the major concern, whereas in making the design, attention is also
paid to the efficient realization of the proposed scheme. For forestation, such a design
may be called a ‘greenprint’ (Bellamy, 1978) by analogy with the blueprint of civil engi-
neering.

As greenprints are designs for living systems to provide certain products or services
for mankind, both the growth patterns of the organic systems, such as trees or forests,
and the predictable impacts of natural factors and human actions upon these systems
should be included. Success or failure of projects depends on ecological and human
integrity. Both aspects should be carefully assessed and integrated in the greenprint.

A basis prerequisite for each greenprint is the ‘durability imperative’, which lies at
the base of each forestation type. Analytically this includes the requirements of
ecological stability and sustained vield. The intricacies in designing ecologically stable
forestation systems are discussed by Briinig, who stresses the need to incorporate the
effects of infrequent catastrophes in the design of long-rotation forestry.

In respect to the human side of forestation, Gregersen & Houghtaling (1978)
distinguish three categories of constraints: lack of interest because of low profits or
conflicting goals of specific forest management entities, lack of knowledge because
the benefits are unknown and lack of ability because of physical, financial and
technical deficiences. The constraints may also be classified in relation to the five main
input categories of forestation: land, labour, capital, technical knowledge and
organization (Table 4). Each of the major inputs can take several forms, according to
whether it is provided by private persons or by communal action or governmental in-

. stitutions. In designing forestation systems, careful choice should be made which form

of each input should be utilized and how the various options should be combined in
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Table 4. Major consiraints to forestation.

Land Competition for land by agriculture and grazing
Land tenure systems
Physical conditions: drought
) excess moisture

topography
fertility
Labour Availability
Training
Capital Lack of capital

Long gestation period

Low or uncertain profitability
Knowledge Choice of species and techniques of establishment
Management Participation by local people

Too ‘functional’ approach by forest service

Lack of maintenance

Legal aspects such as rights to forest produce

s
order to counter most effectively the constraints to forestation under the specific con-
ditions of a particular project. Institutional arrangements appropriate under different
conditions are discussed by Palin.

If forestation takes the form of outside interventions, it may involve a number of
different activities, such as providing information about tree planting to generate sup-
port for it, supply and distribution of planting material (seed or seedlings) or land,
planting, protection and maintenance (Barnes et al., 1982). In some forestation pro-
jects, the outside interventions address only some selected activities like awareness-
raising campaigns. In others, a more comprehensive approach may be taken, which
includes all stages. The activities might even be extended further by including timely
organization of the harvesting and product distribution. In industrial plantations,
these aspects are usually taken care of by a central authority with professionals, who
exactly know the organization’s aims and objectives. But in social forestry, it is too
common that local people are left to their own devices after planting, without any in-
formation on time and method of cutting trees or the arrangement of a sustained vield
of needed outputs. Many evaluation studies of several social forestry projects indicate
that a precondition for successful social forestation is clear-cut and well understood
ownership of the forest resource, be it land or tree products (Cernea, 1981; Noronha,
1980; Burley, 1982; Barnes et al., 1982). At present, several trials are under way to let
local populations do the lion’s share of the designing themselves, as illustrated by the
Upper Volta and India projects discussed in Session 2. These examples illustrate the
changing ideas on the respective roles of the professional forest services and the local
population in planning forestation schemes. This increase in popular participation is
a consequence of the strategic considerations epitomized above as the ‘bottom-up’
approach.
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