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FOREWORD

Forthe past 18 years,forestrystudentshavemetannuallyinEurope. Participants at thesemeetings have

beenlargelydrawn from universities inthe area .TheXIXth International ForestryStudents Symposium

wasa departurefrom that pattern in that the organizing team chose to broaden the thematic scope and

participation.

Thereareanumberofreasonswhyitwasappropriate to shiftthefocus from Europein 1991. Wageningen

AgriculturalUniversity,wheretheSymposiumwas held, hasalong history ofinvolvementwithforestry

projects overseas. Since 1883, theUniversity's DepartmentofForestryhasprovided trainingforforesters

destined for theNetherlands Indies, nowIndonesia. Tropical forestry,therefore, has had an important

place in courses offeredbytheDepartment.Afurther reason for extending thescope oftheSymposium,

is thegrowing concern about the state of theworld's forests, a concern shared by forestry students and

others throughout theworld.

The key themes chosen for the Symposium were land use planning especially with respect to the

allocation of land for forests and the decision-making processes leading to wise management of

remainingforests.Thethematicstructure is described atgreater length in theIntroductionwhichfollows.

Presentation ofpapers which reflected the inter-relation between the two themes rather than those on

subjects chosen by particpants themselves ensured cohesion which otherwise might not have been

present. Experts from universities, institutes and ministries in the Netherlands were also invited to

present papers in order to add depth to the discussions.

The Symposium was opened by Professor Dr H.C. van der Plas, Rector Magnificus of Wageningen

Agricultural University. The Seminar which followed was also addressed by Dr Salleh Mohd. Nor,

Malaysia,MrP. Ritsema,TheNetherlands, Professor DrP.R.O. Kio, Nigeria, and Professor Dr Ir R.A.A.

Oldeman,theNetherlands . An open discussion involved the audience which included members of the

generalpublic.

TheProceedings oftheSymposiumrepresentonly aselection ofthe papers presented . Thesewerechosen

for their originality or thematic relevance. Some have been edited and may also contain additional

information. Theyhave been included although authors havenotresponded in time to requestsbythe

Editors who, therefore, accept responsibility for any misinterpretations whichmay have occurred.

Theauthors and titles of all papers presented are to be found at the end of this volume.

There were three objectives in publishing these Proceedings:

toprovide professionalinstitutionswith informationabout thethinking offorestrystudents onthe

state of forests and on their training needs;

to stimulate exchange programmes among forestry training institutes and other professional

organizations;

and toensure thefuture offorestersby demonstrating to thegeneral public thatforests area basic

requirementand that allocation of land for forests will continue to be ofprimaryimportance for

thebenefit ofmankind.

vii



Apart from the presentation of papers, several field trips took place during the Symposium. These

includeda one-dayexcursion to afforestationprojectsonnewly-reclaimedland in theLakeYssel Polders

and to former afforestation projects onwind-eroded sand areas at Kootwijk in the Veluwe District of

Gelderland. Together these demonstrated different strategies in two contrasting environments in the

Netherlands. Participants were also offered a trip to Amsterdam, The Hague or the Delta works in

Zeeland preceded by a guided tour ofthe coastal dunes. The cooperation of several Dutch forestry

institutions inorganizing these excursions is gratefully acknowledged.

Organization ofthe Symposium, participation of students from developing countries, and publication

ofthese Proceedings would neverhave advanced without substantial financial and staff support from

government and industry. Our sincere thanks go to all sponsors both within the Netherlands and

elsewhere.

Onbehalfofthe XIXth International Forestry Students Symposiumorganizing team

The Editors

John Hummeland Marc Parren

EditorialBoard

Cecil Konijnendijk, Onno Roosenschoon, Etienne Verlaat and Margreet Hofstede
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Preface

Let me first congratulate the IFSS 1991 Foundation for the initiative to hold the XIXth International

ForestryStudents Symposium. I mustadmitthat Iwas not familiar with theexistence ofIFSS until I was

invited to participate at this symposiumand Iamextremely pleased to be able to participate and meet

theyoungergeneration of futureforesters.I amalso extremely encouraged to note the enthusiasm and

eagerness of the students in pursuit of their careers. I was impressed by their candidness and their

thought-provoking enquiries,notonlyas totheirfutureprospects intheirprofessionbutalso withrespect

to the future of forestry and challenges of the profession in view of the current concerns expressed

internationally.

Forestryis indeed currently at a crossroads. It is therefore critically important that the profession gives

due cognizance to the challenges ahead for the profession and the discipline of forestry. The global

awareness ofenvironment and the concerns expressed bypolitical leaders all around the world area

manifestation ofsome of the opportunities and challenges before us. Issues of tropical forestry arejust

oneof themanychallenging issues beforeus. Theissues ofbiodiversityand carbon sequestrationand the

role of forests in the stabilization of climate are some of the issues that have to be addressed in the

management of tropical forests. At the same time there is so much yet unknown in the tropical forests,

and challenges in research awaits students and professionals alike who have the interests and the

inquisitiveness to pursue a career in research. I can guarantee the potential forestry researcher that the

challenges ofresearch in tropical forestryaremany,variedandextremely exciting. Thereisa tremendous

world yet untapped which awaits the inquisitive mind ofthe researcher.

Whilethechallengesandproblems oftropical forestryhavebeenwidelydiscussed, there are atthesame

time numerous issues and problems to be addressed in the developed and temperate world. The

problems of acid rain and the degradation offorests in developed countries are a real problemand the

challenges that need tobe addressed here are no less problematic and no less urgent than the issues of

tropical forests. With the opening up of Eastern Europe and the former USSR, forestry also has a

tremendous opportunity to play an increasingly important role in providing professional linkages

between the developed western part of Europe to the developing eastern European countries. These

challenges await theyoung professionals who are due to graduate.

It is thereforetimelyand extremelyencouragingthattheInternational Forestry StudentsSymposiumhad

attracted participation fromall over Europeas wellasfromthecontinents ofSouthAmerica, Africa and

Asia. Icongratulate the organizers for their initiative and wish them success in future organizations. I

hope that morestudents from developing countries will be able to attend future symposia of IFSSand

IUFRO looks with pride that these young graduates will in future be members of IUFRO. AS IUFRO

approaches its Centennial birthday inAugustof 1992, thelinkagewhichhas nowbeen developed with

IFSS hopefully will growand strengthen in the future. IUFRO wishes IFSS the very best in its future

endeavoursandhopes thatIUFROwillbeable to contributeand participate towards the success ofIFSS.

With bestwishes for thefuture,

Dr.M.N. Salleh

PresidentIUFRO
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Introduction

FORESTS, A GROWING CONCERN.

An increasing demand on a diminishing forest area

John Hummel, Arthur van Leeuwen, Peter Paap and Petra van Konijnenburg

DepartmentofForestry, Wageningen Agricultural University

TheNetherlands

Thegrowingconcernabout theworld's forests arises fromman's increasing demand for forestproducts

and services. But the main reason for our concern is the alarming rate at which the forests are being

diminishedonourglobe. There is an increasingpressureon forests to fulfilthe differentneeds ofsociety,

broughtaboutbythe steadygrowth ofthe world's population, a growth oftheworld economy, and an

unequal distribution of basic necessities. And yet,the existing forestresources are diminishingbecause

ofthe allocation ofland for alternative types ofland use. Besides, the quality of the forest is decreasing

as a result of processes such as the conversion of virgin forests into plantations and the fragmentation

oflarge areas of forest into dispersed and small forests.

Consequently, it can besaid that values offorests are not really understood or appreciated bytheworld

atlarge. Peoplemanagetheworld and its resources, including theworld's forestsbytheir actions. Thus,

theroot ofthegrowingconcernabouttheforests has tobesoughtwithin society itself, wherethe decision-

making process is of major importance.

Inspite of theincreasing demands forforests, othertypes ofland use continues to take priority over forest

land use. In forestmanagement too, it is peoplewho makethedecisions aboutthemaintenance anduse

ofthe forests. Because people command the central position intheworld, thecommonapproachinthe

proceedings willbe theinteractionbetweenforests and society -atlocal, regionaland international level.

The society's priority of the various actions will be focused uponwhen analyzingthe problems.

Theburdenofthe scarcity offorestproducts, tangible products aswell asintangible services thata forest

provides, can be lightened by increasing the land area for forests, or by managing the existing forest

resourceinanmoreoptimalway. Anotheroption is to lowersociety's demands,but this isatthemoment

farbeyondtheforesters reach. However,ifthefirsttwooptionsdonotbring aboutsatisfactory solutions,

mankind (especially foresters) should considerways oflowering the (excessively) highdemands which

are laid onthe world's forests .

Theproblems facing the world's forests are complex and many aspects and causes are interrelated . To

solvesuchproblems,an integrated andinterdisciplinaryapproachis required - isolatingvarious related

problems holds certain risks . Moreover,bydelineating specific problems or problem fields, the complex

problem could be separated into workable pieces. An integrated approach involves integrating the

studies anddiscussions during and after the analysesand discussions onmore detailed aspects, in order

to get insight into the whole problem, or as much as possible related aspects of the problem.

To discuss and study the complexproblem ofthe increasing scarcity ofworld's forests described above,

the problem is divided artificially into two sub-problems (the symposiumtheme's).

There are two themes:

1. Land allocation: Who is first?

2. Forest resource utilization: Howand forwhom?

Within the first theme the causes of and arguments about the competition for (forest) land will be

discussed. Withinthesecond themethe societalneeds forforestproducts andfunctions will be projected

ontheexistingforest resources, so that the competition for priorities inforest useand management can

be discussed.
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Forests, agrowing concern

The process underlying the growing concern about the world's forests

Thedivision ofthegrowing concern on the fate on the forests into two problems fields presented above

maygive theimpression that thereare two separateproblems. But this is notthecase.Whenseparating

problems intotwo problem fields thefirstquestion will bewhether or notto choose "forest" as thetype

of land use for a certain area. This choice will have important consequences for the functions and

utilization ofthat area. If "forest" is the chosen designation or a particular forest is to bemaintained in

a certain area, then there could be a decision made for several forest functions and forest uses . Such an

approachimplies a clear-cut separation between forest functions and other land use functions, as well

as betweenforest uses and land uses. This separation is often seen inwestern societies, forinstance, in

the Netherlands, where forest areas and agricultural areas are totally separated, and integration seems

virtuallyimpossible.

The process of separation into forest (land) use and other land use

Aslong as forests arenumerous and underused, local regulations for its use are sufficient, as utilization

problems are mostly related to local user-rights . With development came state intervention and

consequently centrally regulated policies resulted in western countries. But, at a later stage, according

tovan Maaren (1984) : 'the benefits to forestry of a stable national regime becomes enhanced, whenthe

more or less authorial approach, that was customary informer times is replaced by more democratic

procedures including the delegation ofpower to local authorities to deal with local questions. Indeed,

thedetailed nuances offorestpolicyshouldbehandled locally, within thebroadframeworkofa national

orevensupra-national forest policy. The importance ofsuchaframeworkis to secure the stability ofthe

policy: a must for the maintenance ofthe optimal functioning ofthe forest.'

Forests are subject to all kinds of activities initiated by society. This society is nothomogeneous . There

areall kinds ofinterestgroups, operating in different social systems, eachwith its owndemands onthe

forest, or rather its natural resources. Ofcourse,many people will have an interest in forestry, ranging

from satisfying livelihood conditions on subsistence level to tourism, and from production of timber to

the conservation of eco-systems (Figure 1) .

society

groupA

forest

groupB

Figure 1. Demands and needs of society on forests

Therelationship betweendemand for forestproducts and services and the forestresources are theforest

functions. Theproduction ofwood is one ofthe main functions, which is recognized in the state forest

policy. This production is for industry or for direct use, such as fuelwood and otherwood for domestic

use in manydeveloping countries. However, theproduction offorestproducts otherthanwood is also

animportant production function to be considered .
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Introduction

Meanwhilethe forest is often also required to provideall kinds of other usefunctions to the local people.

Wiselandusecantransform forests into agriculturalland wheretrees canstill playanimportantrole (like

shifting cultivation, agroforestry systems, etc).

Forestlands (andnaturereserves)are,furthermore, oftentheliving environment of several communities.

Thevaluepeople attach tothe forest differs depending onthe interest ofthe people living in it or in the

neighbourhood. Indigenous forest people are part of the forest and respect and honour it in order to

sustain it. Often people living outside the forest value forests mainly for its timber production.

In addition to their production function, all forests, in one way or another, have an environmental

protection function: in water catchment areas the forest acts as a filter; on slopes it acts as a retainer of

soilandprevents erosion; itimpedes themarch ofthe desertin aridareas; itplays a rolein the protection

ofwildlife and acts as a genebankfor plantand animal alike; it conserves traditional landscapes. As the

demands onthediminishingforests increases,likewise thegradual awarenessamong theseveralinterest

groups to protectthe forests increased. However, forests can onlyfulfil their environmental functions if

these are made a prime concern of forest policy.

Theuseofforests for recreational purposes is anoutcome ofthe modern way of life. Thelink between

natureandeverydaylifehas vanished with "modernity"and "post-modernity" .Tobecomeaware ofthis

link, outdoor recreationhasbecome a necessity inmodern societies. Problems with exceeding carrying

capacities and pollution have become prevalent, recently. Problems that are currently not restrictedto

the developed countries, but are also becoming significant in less developed parts of the world.

Decision-making processes

In the precedingdiscussion a change has beenmadefromtheforest as themajorland-cover in which all

kinds offunctionswerepresent, towards a stage inwhich the societyhas all sorts ofclaims,demandsand

needs on an ever decreasing forest area (Figure 2) . Nowadays, decision- and policy-makers in forestry

are trying to reverse the trend of the increasing demand on the diminishing forests, butthe arguments

theyputforwardare often notheard. Ortheir arguments areconcerned with the interests of only afew

parties involved.

forest
society

society forest

"former" situation

Figure 2. Relation of society and forest in a spatial orientation.

recent situation
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Forests, agrowing concern

Decision-makers in forestryaspects are often notforesters. Foresters hide themselves intheir forests and

onlycomeout if theyare asked to do so. Important decisions which also affectforest resources areonly

proposedfromthe "foresters' pointofview" .Often aparticular area has tobe definedas forestland before

the forester agrees to be included in the decision-making process. "The forester rules in his own

kingdom".Aclear allocation ofland is thereforeneeded inwhich functions oftheparticularlandusetype

are defined. This constitutes the first main theme ofthe proceedings.

After the allocation, decisions haveto bemade about thelivelihood options forthe several interestgroups

living inside the forest area. The interests have to be weighed between these parties involved. After

evaluating the various interests, a decision can be made to balance them and to allocate the functions to

different forest areas.

It is also possible to start with the needs and desires of the society (at several levels) in which case the

functions and allocations become clear to the people and to the links between forests and people. For

instanceitmaynotbenecessary fora forest tobe located in theneighbourhood of a city,butit is obvious

that the people in the city need forests for a livable environment.

Thisargumentis notonly validfor urbanized and developed areas,butalso in less developed areas where

thesameargumentcanbeused for agroforestryand therole offorestryin thebattleagainst desertification

and erosion. Arguments have to fit the local community and appropriate decisions have to be made.

Foresters should understand and participate in decision-making processes ofa society at large, outside

their forests.

Land allocation: Who is first?

The competition for land between different interest groups is discussed within the theme of land

allocation. Since the forested areas ofthe world is diminishing, it is clear that other land use forms are

preferred atthe cost of forest areas . The sections within this themeare examplesof competitionbetween

different types ofland use, forinstance between forests and town planning, forests and agriculture, the

combat between forests and deserts and between forests and increasing area of eroded lands. In the

discussion about land allocation the main questions are:

Who(orwhichgroups or organizations), prefers a certain type ofland use, andwho decides inthe

end (or whohas thegreatestpower to decide)? What is the role ofthe forester in decision-making

processes?

Which arguments are put forward in favour and against different kinds of land use and in

particular forest land use, and which factors in the various cases do influence or determine the

choice for a certain kind ofland use?

The first question about the preference of a certain type of land use and people's interests in it, and

decision-makingprocesses ofthe allotment ofland, is not easy to answer. For instance, a government is

a major decision-maker in many land allocation problems. Buthowdo governments make decisions?

Governments are not solid and one-faced organizations . They have to consider the interests of many

people, and economic reasons weigh heavily. If, forinstance,timber is soldbythegovernment, this can

easilyreducetheforeign debts and governments will be tempted to do so. The decreasing growingstock

andtheworseningenvironmental situation in thelong term is not ofimmediate interest ofthose decision-

makers . Decision-makers often neglect to take long term measures into account. The decision-making

process is a difficult oneand it differs from country to country and even from forest to forest.

Manygroupsand individuals influence the decisions and actions ofa government to a smaller or larger

extent. Interest groups, such as the local people who use the land, investors in a certain area and even

theforesters insome cases try to havesomesayin these decisions . Whatshould be therole ofthe forester

inthis decision-making process? Should he orshe onlybeanadviser ormustheor shehavea substantial

sayinthe decision-making process?
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Thesecond question focuses onthe positiveandnegative effects ofvarious kinds ofland usein different

places.In a lot ofcases forests haveto makewayfor other kinds ofland use. The arguments supporting

forestland use have to be developed in order to fulfil the needs (by society) for forests by, forinstance,

expandingtheforestarea. However, each locationwith its own particular population, requires specific

choices inlandallocation, and differentargumentsneed tobemadesince local conditions varyfromplace

to place. Forests take a long time to provide economical or non-economical benefits. This long-term

perspective is often neglected. In many cases,people use a short-term perspective and do not wait for

thelong-termbenefits . Anotherproblemperhaps, isthat tobeprofitable, forests usuallyneedalarge area

except forurban forests and agroforestry plots.

So, often thepriority is given to other land useforms, but it is the forester that ought to haveamajor role

in pointing at the usefulness and functions that a forest can have in the various situations . The forester

shouldbe involved/participate in the overall land use planning process.

Theproblemofcompetition for land exists atall levels, from the local to theinternational level and from

small-scale to large-scale conflicts and areas. At every level criteria, preferences, and priorities need to

be set and to be considered .

Forest resource utilization: How and for whom?

Thecompetition for forestland between different interest groups will be discussed within thetheme of

forest resourceutilization. In this situationtheland hasalreadybeen allotted to theland usetype "forest".

According to van Maaren (1984) : 'the relationship between the forest resource and social demands

towards that resource is usually defined by the so-called forest functions . These functions are in fact

human expectations ofwhatshould be supplied bythe forest.'

Oftenwithoutknowingit, thegrowing concern aboutthe fate ofthe forests is sharedby peoplefrom all

strata ofsociety,beita developing or developed, indigenous or modern society. Several interestgroups

canbe distinguished that sometimes even competewith each other. Themain problem ishowtodivide

this forest among the different functions so that the needs of the interest groups concerned with these

functions are suitablymet.

It stands to reason, that forest lands can have diverse functions and cater to a large number ofneeds and

demands . Differences between the importance attached in the developed and less developed countries

to the functions of nature conservation, genetic stock and export of tropical hardwood, can be

distinguished . The distinction betweendeveloped countries and less developed is obvious especially of

usergroups . One ofthe major demands in the developed countries is that of outdoor recreation . In the

less developed countries, people often need the forest solely for their subsistence.

In most countries the national government plays a major role in the planning and management and

decision process of the utilization offorest resources. The government decides on how to balance the

various functions of forests in a forest development policy. The government is a representative of its

people; ithas to fulfil the needs and demands ofthe peopleand it represents as bestas itmay. However,

many actors and parties influence the process of decision-making on different levels . Obviously, the

designation offunctions toa certainforested area cannotbedonebyblue-print.Theinterest oftheparties

have to be weighed and possible functions have to be evaluated, before an acceptable division can be

made.

Thereareseveralforestfunctions thatareperfectlycapable ofthriving inthesameforestarea, forinstance,

natureconservationand geneticstock inremoteareas. There are also several forestfunctions that canbe

zonedintoaforestinsuchawaythatthese functions do nothindereachother,suchas recreationonpaths

ina productionforest.But thereareforestfunctions that cannotbe realized in oneforest, such aslogging

offorested slopes and a protection function.
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Inthis section thedecision-making process oftypes offorestryand thefunctions thatare presentor ought

to be present in a forest are discussed . In the discussions about forest resource utilization, the main

questions to be posed are:

Who(orwhichgroups or organizations) prefers a certainkind offorestfunction and whodecides

in the end (or who has the greatest power to decide)?

Which arguments are in favour andwhich against different kinds offorest functions in a certain

forest area, and which factors do indeed influence or determine the choice for a certain kind of

forest function?

The traditional foresters looked upon the forests as theirdomain. Although manyforesters cling to this

traditional idea with all their might, the influence of other interest groups, for instance, the nature-

conservationists and the recreationists is coming onstrongly. Each function is more or less preferredby

one or more specific user-group. These are, for example:

forest exploiters: who require maximumprofits in a production forest;

recreationists : who require easy access and a forest that corresponds to their idea of "nature"

(howeverwith enough recreational facilities, like benches and paths);

nature conservationists: who require natural forests with minimum intervention;

localandindigenous people:whorequireproduce,butalsoreligious artifacts, etc., fromtheforest;

scientists : who require all kinds of forests for research purposes;

governments: whorequire productionandfinancialbenefits from theforest,butalso the wellbeing

ofall interest groups.

All these interest groupswanttohave asayin deciding onthe type offorest functions in a certain forest

area, and, ofcourse, they have the right to do so.

But this means thatthe role ofthe foresterhas to evolve, froma forest expert to a kind offorestfunction

manager. Heorshehas totake intoaccountall sorts ofinterests ofdifferentuser-groups, translating these

intoforest functions, and arranging these functions inthe forest inan optimal way. Several tasks of the

foresters are mentioned in the papers, including: planners, managers, economists and facilitators, but

also extension-workers and educators, salesmen, nature conservationists and wardens . From all these

tasks, one can deduce that the foresters of the future will have to be open-minded broadly educated

people.

The decision-making process in forest resource utilization

There is a difference in the possibilities of certain desired decisions, and the actions chosen. Both,

however, are often obstructed inthefulfilment ofthe chosen objective; the sustained functioning of the

forests, withanappropriate mix of forest functions which cater to the demands and needs of society.

There are all kinds ofreasons for this lack of proper implementation of decisions , such as the use of an

inappropriate valuation system. A lot ofnon-timberforest products are not suitable for integration into

a market system, so they stay unnoticed by the people who do not use them in their daily activities,

although they can be ofvital importance. Normally, only the market value of the forest is taken into

account. Sometimes, the registration of property is also organized in a most unsatisfactory way. For

instance,whenanaturereserve is planned,thelocalpeople (orindigenous people) whohave nowritten

claims to the land are often evacuated.

Often thereis insufficien : overviewbydecision-makers onthevarious claims ofdifferentgroups onforest

products and on possibilities to realize these claims . For instance if a non-timber product becomes

interesting forlarge-scale production, cheaper (often chemical) production-methods are found.

Alsoa single function is oftenadvocated by specific interestgroups . For instance nature conservationists

mayclaimtobereasonablybroad-minded,butoften consider onlytheir ownconservation interests and

deny the interests of the livelihood oflocal people.

6
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Decision-makingprocesses arenotonlyinfluencedbythedirectusergroups,butalsobyexternal interest

groups. Forexample,inmost cases, supra-national bodies imposetheir will upon developing countries

to create nature reserves through preconditions attached to financial aid. A lot of power also seems to

be given to multinational organizations, that transport and process tropical wood and therefore

determinemarket prices . Andbesides, thereis thecorruption inmanycountries and thelowinfrastructural

development.

Whoshouldbethemain decision-maker(s) depends on the scale ofuse, for examplesomedecisions can

bemade onlocal level: theuse ofa forestbyindigenous peoplewho experienceno external interference.

This situationhardly exists anymore. Decision-making on a regional scale is somewhat morecommon,

forinstanceaforest canbe subdivided into a partforrecreation, natureconservation or production. Often

this choice is up to the forest owner, beit an individual, an organisation or the district's government.

If foresters cannot cope with the decision-making process, others will make the decisions for them.

Foresters should usethepower theyhave to step out ofthe forests and intotheworld. They havelearned

tocombinea forester'stask optimallyandhowto use their skills to counsel, to mediate and to facilitate

cooperation between the numerous interest groups.
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Introduction

Since the Stockholm UN Conference on the Environment in 1972, global awareness about forestryand

the environmenthas increasedby leaps andbounds. Whether or notthe Stockholm Conference and its

report have beenthe main impetus for this awareness is hard to determine. The report, entitled "Our

Common Future",more commonly referred to asthe "Brundtland Report", emphasized that the Earth

welive on is indeed a fragile planet and that for man's existence there is no feasible alternative to Earth .

Theworld has been developing at a tremendous rate. Air travel has become a commonmode oftravel

andcommunication has improved in form, efficiency and speed . Physical developments transcendthe

whole world and indeed every country is aspiring to achieve a "developed" status. Populations have

increased and agriculture has expanded in response. However, in the pursuit of development, the

environmentwe live in is threatened . Such issues as climate change, the greenhouse effect, the ozone

layer,toxicwastes and many others havereared their heads. One ofthe major areas ofconcern has been

the tropical forests. How did this all happen and what motivated this increasing concern for the

environment and tropical forests?

The global initiatives

Concernabout the environmentwhich includes forests, has beenwidespreadand active fora longtime.

As early asin 1933, a convention on the preservation offauna/flora in their natural state was adopted

in London, while in 1940 a convention on nature protection and wildlife preservation in the western

hemispherewaspassed. Ofparticularimportance was the RamsarConvention of1971, whichaddressed

the conservation ofwetlands ofinternational importance, especially for water-fowlhabitats . In 1973, the

ConventiononInternationalTrade ofEndangered Species (CITES)wasadopted inWashington. Besides

conventions, treaties such as the Amazonian Corporation Treaty in 1978, addressed issues of environ-

mentandforestry, including tropical forests. The1972 United Nations Conference on theEnvironment

inStockholm wasa significant global event, atwhich global issues aboutthe environmentwerediscussed

and several options were presented . This initiative was followed by others. A major development was

the establishment of the United Nations Environment Programme (UNEP), the U.N. body responsible

forenvironment. In 1980, UNEP, theWorldwideFund For Nature (WWF)and theWorld Conservation

Union (IUCN) launched theWorldConservation Strategywhich echoed ideals ofsustainable development,

including the conservation of genetic diversity and sustainable utilization of species. It provided the

frameworkandguidelines for national conservation strategies to be carried outbyeverycountry. Many

countries have initiated their own conservation strategies, but it has not spread worldwide.

In the early 1980s, itbecame clear that tropical deforestation and misuse offorest resources weretaking

placeatanunprecedented rate. The internationalcommunitywasalarmedandtherewasan international

cry for action. In 1983 the FAOCommittee on Forestry Development in the Tropics asked for a plan of

actiontobeprepared forthe conservationand developmentoftropical forests . This led tothe preparation

and publication ofthe FAO Tropical Forestry Action Plan (TFAP) in 1985. At about the same time, an

InternationalTaskForce, setupbytheWorld Resources Institute (WRI), theWorld Bankand theUnited

Nations Development Programme (UNDP), published a complementary response in three volumes

entitled "Tropical Forests: A Call For Action". As there were many similarities in the content ofthese

documents, the two initiatives were amalgamated under a common TFAP title. In 1987, the four

cosponsors ofthe plan collaborated to produce a summarised version. TheTFAPwas approved bythe

9thWorld ForestryCongress in Mexico inJuly 1985 and subsequently endorsed by the 23rd Session of

theFAOConference . TheTFAP has been described as a centrepiece fora new coordinated approachto

solving thetropical forestry crisis, a tool for reorienting, intensifying and harmonizing actions towards
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conservationandsustainableuse oftropical forests . It seeks to reconcileforestryandconflicting demands

from other land uses and stresses on integration, with agriculture and an inter-disciplinary approach.

However,theTFAPis notactually aplan in the technical sense. Nevertheless, it provides a diagnosis for

themaincauses oftropical forestrycrisis and indicates thekinds ofcorrectiveactions thatshouldreceive

priority attention. About 70 countries have involved themselves in TFAPactivities but implementation

ofcountry action plans has notbeen verysuccessful . There is concern about the rationale of continuing

theTFAPinthe presentformas a result of the independent review oftheTFAP in 1990. Actions arenow

being taken to reorganize the TFAPin order to make it more effective.

The crisis perceived in tropical forestrywas recognised bythe specially convened Bellagio Conference

inJuly 1987. This high level meeting issued astatement containing 10majorrecommendations inan effort

tostemthe loss oftropicalforestresourcesandgainpolitical supportfor theimplementation oftheTFAP.

Therecommendations covertheneedto quantify the costs ofinactions, promotecommunityandprivate

sector participation, reform policies, protect tropical forest ecosystems, strengthen forestry research,

monitor tropical deforestation, and coordinate international actions. The Bellagio initiative led to the

establishment ofa Task Forcewhich produced a report on international tropical forestry research. The

reportwasbornein mind in follow up actions, which resulted in forestry researchbeingadmitted into

theConsultativeGroup on International Agricultural Research (CGIAR) System. This initiative is now

being actively pursued and it will put international forestry researchonthesame level as international

agriculture research.

In1985,anotherimportantinitiativewas the formation oftheInternationalTropicalTimberOrganization

(ITTO)bythe International TropicalTimber Agreement (ITTA), underthe auspices oftheUnitedNations

Conference onTradeandDevelopment (UNCTAD). ITTOis aforuminwhichproducersand consumers

oftropical timber can cooperate to support the growth ofthe industry. Currently there are22 producer

and 24 consumer member countries in ITTO. Improving tropical forest management and timber

processingis among its objectives . ITTO is not a trade cartel and ITTO does not intervene in the world

marketfortimberand timberproducts . It tries to achieveits objectivesbypromotingsustainable tropical

forestmanagement, timber processing and marketing.

International donors have beenextremely active in supporting tropical forestry programmes mainlyon

abilateral and regional basis. Individually and collectively, international institutions have developed

variousprogrammes to address the issues oftropical forests .TheUnited Nations Educational, Scientific

andCultural Organization (UNESCO) has had a number ofprogrammes addressing issues of tropical

forestry, particularly the Man and Biosphere (MAB) Programme, where forestry has been given

prominence. The UNESCO Programme of Heritage Sites provides mechanisms to encourage the

conservation ofthreatenedand importantecological sites . Countries like Germany,havebeenextremely

supportive oftropical forestry andhavelaunched a series ofmeetingsundertheauspices oftheGerman

Bundestag to address issues of tropical forestry. This Parliamentary group has published a very

comprehensive document on tropical forests, which addresses the various issues and presents

recommendations for consideration.

At this moment, 20 years after Stockholm, discussions are being actively pursued in the preparation of

the 1992 UNCED Conference, which isthe United Nations ConferenceonEnvironmentand Development,

scheduled to be held in Brazil in June 1992. Three major initiatives have been pursued. They include

developmenttowards a Convention on Biodiversity, ClimateChange and discussions which maylead

towards a Convention on Global Forests. These discussions have been long-drawn-out with the

participation of many countries. Whether any or all these conventions will be launched in June 1992

remains to be seen,buta lot of effort is currentlybeingmobilized to address the issues in which tropical

forests playanimportant role.

Meanwhile, world leaders have also been sensitized on tropical forests and have issued statements on

tropical forests including the G7 and G77 nations, all of which endorsed and supported the need for

conservationand sustainable utilization of tropical forests. It can thus be said that tropical forests have

beenpresented at the highest political forum. Leadershaveindividually and collectively spokenabout

theneed for conservation and sustainable development and use of tropical forests.
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Concernhasbeenexpressed overthe rapid rate ofdepletion and degradation oftropical forests. Oneof

the majorreasons for this concern has been the issue ofbiological diversity. Although tropical forests

compriseabout14% oftheEarth'ssurface,they contain over50% oftheworld's species offlora andfauna.

There is anxietyabout the loss ofbiodiversity due to uncontrolled exploitation and the conversion of

tropical forest having far-reaching consequences for the future ofmankind, particularly in the area of

biodiversityas asource ofchemicals for medicines and drugs, which could hold the key to many ofthe

problems facedbymankind today. Another reason for the concern is the fact that tropical forests, like

otherworldforest types,act as sinks forcarbon and therefore help alleviate thegreenhouse effect which

isnowaffectingthe global climate. It is howeveracknowledged that tropical forests constitute less than

20% ofthe total greenhouse gases of the world. Any unilateral action to focus attention on the role of

tropical forests as carbon sinks withoutaddressingthemorepertinentand broader issues ofgreenhouse

gasemissionbyindustrial countries, would notbejustand equitable. In conclusion, themanyand well-

documented initiatives expressing concern on tropical forests indicate that the concern is well founded

butwhetherthese canbe translatedinto actions,whichultimatelyresultinthesustainable use oftropical

forests, remains.

Non-Governmental Organisations (NGOs)

Oneofthekeyfeatures ofthe increasing awareness oftropical forests hasbeenthedevelopmentandrole

ofNGOs.There are numerous NGOs in the world but NGOs in environment and forestry are a fairly

recentdevelopment.Oneofthe oldestNGOs intheworldhowever, is theInternational Union ofForestry

Research Organizations (IUFRO) . IUFRO is a network of research scientists in forestry and active in

promotingresearchcollaboration amongstscientists . OtherNGOs include societies or associations such

as the Commonwealth Forestry Association formed in 1921, the International Union of Societies of

Foresters (IUSF) formed in 1969and the International Society ofTropical Forestry (ISTF) . These societies

playanimportantrolein enhancingtheprofessionofforestryandpromoting forestryamongthepublic.

At the international level are two very well established and well funded NGOs . They are the World

Conservation Union (IUCN) and the World Wide Fund For Nature (WWF), formed in 1948 and 1961

respectively. Bothwere originally setup with specific purposes. IUCNwas formed as the International

Union forthe Protection ofNature to address issues ofnature but has expanded its mandate to cover

conservationand is nowcalled theWorldConservation Union, encompassing environmental issues as

well.WWF, on the otherhand, was first formed as theWorldWildlife Fund but has changed toWorld

WideFundForNatureandexpanded itsmandateto covernaturewhileretaining its acronymWWF. Both

these actions ofexpansion in mandates, indicate a greater concern ona broader spectrum of issues and

the desire to respond to demands of the citizenry and priorities of funding by donor institutions.

The greatest development in NGOs has been in public NGOs which are active in environment and

forestry. One of the most active international NGOs is Greenpeace, formed in 1971. While this NGO

addresses global environmental issues such as whaling and human welfare, it is also quite active in

forestry matters, particularly regarding forest dwellers. Another NGO, Friends ofthe Earth (FOE) also

formed in 1971, addresses wide ranging issues of nature and environment and has been very active in

forestryissues. BothGreenpeace andFOEhavenationalandregionalbranches. Theyaregenerallyknown

as citizen action groups, comprising concerned citizens who are active in community issues and

environmental education.

The Directory of Environmental NGOs in the Asia Pacific Region (1987) lists 330 organizations in 17

countries. India has the largest number ofNGOs totalling 86, Australia has 54 and the Philippines, 35 .

Malaysia has 12 environmental NGOs. These NGOs have either broad mandates which include the

environment or nature orhave a specific focus such as animals or birds or trees.Membership canrange

from thousands to limited or restricted membership. Some are serious academic, study or research

groups while others are more militant and extremist. However, no matter how they carry out their

mandates, NGOs are continuing to gain strength, accompanied withsupport fromthe public. Theyare

a force to be reckoned with and cannot be ignored; they need to be managed. In some countries,

governmentsareinfluenced byNGOsand unilateraldecisions aremadewithoutthe consideration ofall

views.Acase in point is the action undertaken by some countries to stop the importand use of tropical

timbers and to recommend the use ofnon-wood substitutes.
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However,whileNGOsdo playanimportantrolein increasing public awareness andpublic concern, the

publicmustbewary of irresponsibleorganizations thatcarryoutactivities whichare extremeandheavily

biased . Such groups often fan public sentiments for their own benefits which may not exactly be in

consonancewith the organizational goals and objectives . The public should notbe gullible andwilling

toaccepteverything theyare told. However, theyneed tobeinformedand educated about thetruth .They

shouldbeallowed tomake decisionswithoutbeingpressured ormisguided in anyway.Asmostofthese

NGOs arefundedbyvoluntary contributions from thepublic,they are entitled to ensure thattheir funds

are indeed usedfor good intentions and purposes.

Measure of awareness: a Malaysian example

In order to measurepublic awareness ofthe environment and forestry in Malaysia, a reviewwas made

of articles and news items on forestry over the lastfew years,whichhaveappeared in local newspapers

duringthepastfewyears. Originally itwas proposed thatallthemajornewspapers inMalaysiafromthe

period of 1972 to 1990be examined. However,examining everyissue withinthelimited timewasfound

tobeimpractical . Thereforea selection had to bemade. Articlesandnewsitemsaccording toauthor, tone

and coverage of the article and location of the article in the paper were identified and analyzed. It

appeared that there was a definite increase in the number of articles from 1972 to 1990, culminatingin

1987.Whileonlyfourarticles werepublished in 1972, this numberincreased toamaximumof359in1987.

Althoughthenumberofarticles dropped in 1989and 1990, it was still considerably higher than the 1980

figure. It is also interesting to note that the highestnumber ofcontributions camefrom thepublic, which

accountedfornearlyone-third ofthearticles in 1987, theyearthatthe NGOswere quiteactive. Politicians

andgovernmentofficials were also quiteactivein writing or talking to thepress . Studentshowever, were

notablebij there absence! Ananalysis of the tone ofthe letters/articles, reveals that59% weresupportive

oftropical forests . This wasrathersurprising! Fromtheremainder, onlyabout9% were critical, 14% were

complaints andthe remaining 18% wereneutral. Thelownumberofcriticalarticles was rathersurprising

and could beanindicator ofthe general state offorestry in Malaysia. These articles weremainly feature

articles followed by letters to the press being a far second. Only once in 1984 did forestry reach the

headlines ofthe local newspaper.

Table 1. Articles published in major Malaysian newspapersby categories.

Author Tone of article

Year

(total) Pol. NGO Govt. Public

officer

Critical
Supp. Complaint Neutral Headlines Front Feature Letters

Pg.

1972

4 3 1

1976

33 3 3 18 9

1980

4

2
626 2 4 1 2

69 39 11 11 9 6 50 5 8

5
4
9 30 158 42 39 1

58 88 129 32 165 83

1984

271 79

1987

359 77

1989

5
7

57 79

160 30 26

5
2

52 38 17 108 7

1990

117 24 10 44 38 8 76 2

Pol. -Politician Supp. - Supportive

76

7
6

21

2
2

29

2
9

1

23 1

2
2

21 12

1
0

10 4

10 1
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This analysis (Table 1 ) is interesting as itgives anindication ofthe extent ofsupportfromthemass media .

SinceMalaysia has a highpercentage of literacy, numbers ofarticles appearing in the local press, canbe

considered as a fair indicator of the state of awareness offorestry in the country.

Conclusion

The concern fortheenvironment, natureand forests, especially tropical forests, has grown significantly

overthe pastfewyears,somuchsothatTheinternationalTIMESnamed planetEarth asManoftheYear

in 1988. The health of planet Earth is our common responsibility. While the tropical forest issue is an

importantone, there are other, equally ifnot moreimportant issues tobeaddressed,whichhavea much

greater impact on our planet Earth. These issues are intricately linked to each other and need to be

addressed collectively and not in isolation. Any action must be based upon the universal principle of

justice, equityandsovereigntyforallnations. Developedcountriesmustprovethroughconcreteactions,

that they are taking up the environmental issues seriously and are committedto undertakeunpopular

and difficultdecisions. Theprinciple of "polluters pay"mustapplyatall levels, be itlocal or international.

Wehavea sharedbut an equitable global responsibility.

Theresponsibility lies notjustwith our leaders butwith eachand everyone ofus. This last decade ofthe

20thCentury offers us a historic opportunityfor actionwhichwemustnotmiss. Global environmental

trends pose an urgent threat to life itself while the waning cold war lifts a heavy psychological and

economic responsibility fromgovernments . Thus, this newfound freedom mustbe directed to address

this certain threat, which is often invisible to the individual.

Countries within the tropics are developing, some ofwhich are truly poor, laden with burdens oflarge

populations and economic debt. Developing countries cannot afford to preserve their tropical forests as

globalheritage orcarbonsinkunless developed countries are willingto contribute towards that objective.

At the same time developed countries must address their own economic life styles and be willing to

reduce their heavy per capita consumption of energy, natural resources and ecological services. The

current environmental challenge rests equally uponthe beliefs and actions of individuals, institutions,

governments and upon international cooperation. To quote the Langkawi Declaration, adoptedbythe

1989 Meeting of Heads ofGovernments of theCommonwealth inMalaysia which represents a quarter

ofthe world'spopulation:

"Thesuccess ofglobaland national environmentalprogrammes requires mutuallyreinforcing

strategies and the participation and commitment of all levels of society - governments,

individuals and organisations, industry and the scientific community"

The world awaits UNCED 1992, when the challenge of shared leadership will address these urgent

problems.It will put to test the courage and willingness ofall nations to commit themselves to saving

Mother Earth for future generations . We should all pray that the conference will make the correct

decisions.
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Introduction

The environment, a growing concern is the theme of this paper and I will restrict myselfmainly to the

situation in the Netherlands . I will discuss the role of the government, and notably that ofthe Ministry

of Agriculture, Nature Management and Fisheries in the care of the environment.

Inagrowingeconomy,the quality ofnatureandtheenvironmentis inevitablya matter ofsomeconcern.

Wecansafelysaythat the environmenthasbecomea matter ofgrowingconcernandthat it will become

a major political issue in the decades to come.

Biologists hadbeensendingoutwarningsignals atan earlystage. RachelCarson's "SilentSpring" warned

us about the state of the environment way back in 1963 and urged us to be aware ofour individual

responsibility and to do something about it. It was quite clear in its message that we had to devolve

responsibilities to our governments. It cannot be helped: governments will have to domore.

Movedby public demand the government has responded to these issues with the Pesticides Act, the

Waste Substances Act, and measures regarding fertilizers and animal manure. These policies illustrate

the changein attitude towards natureand the environment. Not long ago the care of the environment

wasa marginal issue, not very different from other issues discussed.

Thischanged abruptlyin theearly 1980s.Anumberofpollution scandals, serious cases ofsoil pollution

andtheconcept ofacid rainwerebrought to notice, placing the quality ofthe environment at the centre

ofpublic attention.

The effect of acid rain damaging the lakes in Scandinavia, the trees intheNetherlands, but especiallyin

Germany,Sweden and Norway is an issue that keeps cropping up in the papers and in current affairs

programmes onradioand television.Theseriousness ofthesituation hasonlyslowlydawned onus. What

is more,the differentkinds ofdamagehave a cumulative effect. It is not only the acid precipitation and

the eutrophication ofnatural environments, it is also the desiccation oflandscapes, the deterioration of

water qualityand lastbutnotleastthe threat ofclimatic changes . All this hasanimpactonthe healthand

chances of survival of our forests. The Ministry of Agriculture, Nature Management and Fisheries

conductsanannual forest healthsurvey tomonitor theeffects ofairpollutionand other stress factors on

our trees.In spiteoftheMinistry's policy on acidification abatement thesehealth surveysshowthat our

trees are in a critical condition:

52% arehealthy;

29% are less healthy;

15% are in poor health;

4% areunhealthy.

Ifwe,as does public opinion, take these forest health figures as a measureof environmental health and

wefind that onlyhalf ofour trees are classified as healthy, it will be clear that conditions are serious and

urgentrestorativemeasures need to be takenbypolicy-makers and citizens. Thestate oftheenvironment

has evolvedfrombeinga minormatter toa matter ofgrowingconcernwhichhasbroughtus to thetheme

ofthis paper.
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The growing concern

Thedifferentkinds ofdamageinflicted onthe environmenthave anenormous impactonour societyand

onourway oflife.How these effects are linked is not always clear: it is often quite difficult to pinpoint

the exact source of air pollution, for instance. More oftenthan not, it is the effect of a numberofsources:

industrial emissions for instance, motorised traffic, domestic and industrial energy consumption and

acid depositionfrom intensive livestockproduction, for instance. Similarly, thereasons for desiccation

of the landscape and the deterioration of water quality are many, including the large-scale improved

drainage techniques for the benefit of agriculture and the increased industrial and domestic water

consumption.

Gettingtothesource ofthese problems and looking for preventive solutions is farfromsimple. Sometimes

wecan do nomore than compensate for the negative effects . These problems demand resourcefulness

andadministrativeand managerial skill. Itis notalways possible for thegovernment to avoid unpopular

measures.Therewillundoubtedlybe clashes ofinterest. It is thetaskofthegovernment tominimizethese

risks.

It is a good thing that the Dutch government is willing to take this up. The government endorses the

sustainability principle outlined in "Our Common Future", the report of the World Commission on

EnvironmentandDevelopmentand laid down as thegovernmentstandpointon Brundtland whichwas

adopted earlier this year.

Sustainabledevelopment is development thatmeetsthe needs ofthe presentwithoutcompromisingthe

ability offuture generations to meet their own needs.

Thestandpoint has its consequences for thegovernment's national policy but also for the policy ofthe

Netherlands in the international context. I will return to this latter aspectwhen talking aboutthe tropical

rain forest.

TheMinistryofAgriculture, NatureManagementand Fisheries has always considered the protection of

forests andnature areas tobeofparamountimportance . This is illustratedbythe Forestry Act, the Estates

Act, the Townand Country Planning Act. In addition, from 1900 onward, the government has been

buyingmoreandmoreland in ordertomanageand thus safeguard areas of natural value . Educationand

research are also promoted to provide professional management and extension.

As to forestryandnature areas, we have not yetachieved whatwe set out todo, however. With present-

daydevelopments, the forestry and nature area policies and the general environmental policybeginto

overlap. And then there are the developments in other sectors . In the course of the 1980s there has been

a spate oflaws, amendments and regulations which at present function as direct guidelines or have a

direct effect onforests and nature, such as:

The Long-Term Forestry Plan.

TheNature Policy Plan.

TheNational Environmental Policy Plan.

TheThird PolicyDocumentonWaterManagement.

TheFourth PolicyDocumentonPhysical Planning.

Theguiding principle ofall these policy documents is the concept of sustainability. It also has its effect

in the area of Traffic and Transportation, Housing, and Industry. The government aims to restrict

mobility and motor traffic, it wants to promote energy-saving building and production methods, to

encourage the recycling ofrawmaterials and so on. In this respectthe Agricultural Structure Memoran-

dumis a good example,theaimofwhichis topromote sustainablefarming . Thepolicy instrumentofland

development is further refined to realise the environmental objectives outlined in theMemorandum. In

its fight against manure surpluses, the Ministry ofAgriculture, Nature Management and Fisheries has

recently taken measures which are not always popular with farmers, yet are indispensable to clean up

the environment. For this reason "Nature Management" was added to the name of the Ministry of

Agriculture and Fisheries some years ago . The Ministry is responsible for the sustainable quality ofthe

rural area in the economic as well as the ecological sense.

16



Ourenvironment

The general public has become more aware of the environment and the government has outlined its

environmental policies . This maysoundpromising. Yet it is not enough.We still have to goalongway

before wehave achieved our objectives . Weare justbeginning to comprehend the scale ofthe problem:

the extent ofthe damage done to the environment. There is still a lot ofwork ahead of us.

Iampleasedtherefore that events such as this international forestrystudents symposium, maysparkthe

first enthusiasm in students to commit themselves to the environmental cause and keep at it. As I have

said earlier, without the administrative and managerial skill ofthe government we cannot domuchto

protect the environment, forests and nature. An additional problem is that when the environment is

involvedseveralpolicy areas overlap. For the foresterthis means thatapartfromhis traditional training

in the planting and tending of forests he has to take in other elements as well: elements such as the

understandingofmanagerial processeswhichgobeyond thedisciplineofforestryas such. Hehas to learn

to makethese his own.

Relationships between forestry and other areas

Forestry always has links with various other areas too:

-Forestryand climatic change.

The Netherlands mayhave the money to buy all the wood it needs onthe world market, buta measure

ofself-sufficiency in silviculture remains importantto avoid putting too much strainonwood resources

in other parts of the world, notably on the tropical rain forest. The establishing of forests in the

Netherlands coupled torotations withmaximum levels ofbiomass, contributes to climatic balance. The

idea is to collect the largest possible quantity ofCO, from the atmosphere and to lock it up for aslong

as possible. For this samereasonthe use ofwood rather than otherrawmaterials whichconsumeenergy

and require combustion is encouraged.

-Forestry and recreation.

Forests have a great amenity value in anindustrialised and urbanised society such as ours. Alandscape

ornamented with forests and landscape elements is considered to be an important ingredient of the

quality of life. Wooded areas in theNetherlands with amenity value offer great opportunities for the

development of tourism. That is why there are links with town planning, landscape planning, several

regional developments and forestry.

-Forestryand nature.

Forests are rich in nature values because of the microclimate they create. These nature values can be

enhancedbyactivemanagementorbytheabsence ofhumanintervention. Dutchproductiveforests also

haveagreatpotential in thisarea. In our NaturePolicy Planforests form the linksin the ecologicalnetwork

that is tobe developed and safeguarded nationally. Forests, with their powers ofpurificationand their

sustainability, can also function as buffers to the more vulnerable nature areas.

-Forestry and water.

Clean wateris becominga scarcity inour society, itis alsobecomingmoreand moreexpensive . Integrated

water management is vital to ensure a sustainable water supplyand the conservation of nature values.

In nature areas and particularly in water catchment areas forests function as buffers between water

supplyandthenotveryexpensivemaintenance ofwater quality. Thefunctioncould befurther developed

byafforestation.

-Forestry and other land uses.

The manageable and professional forestry that has been developed for our regions is a ready form of

sustainable production. It is therefore obvious inallrespects thatwhereverland is takenfrom agricultural

productionforreasons ofstructurepolicy,forestryis one ofthealternatives. Anotheraspect is alsoworth

mentioning. As long as other land uses are not yet sustainable from an ecological viewpoint, theymay

be harmful to forests. It is the forester's task to be actively involved in proffering possible solutions,

whetherthen concern a morefavourable spatial order or restrictive conditions for other land uses and/

orindustrial production.
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Time and again, the forester needs to know more about other fields besides his own. Know-howand

insightarerequired to pursuean effective policy. The programme forthis symposiumindicates that the

organizers havethese key words at heart.This approach holds great appeal for me.

An international context

Toconclude here are a fewwords onforestry in an international context, that is, the tropical rainforest.

In 1991 the Government Memorandum onTropical Rain Forests was accepted bythe Second Chamber

ofParliament. Inmyopinion theMemorandumoffers a transparentanalysis ofthe reasons whytropical

rain forests are among themostthreatened ecosystems in the world. Thepressure exerted by other land

uses, commercial wood production which comes down to deforestation withnoconcernwhatsoeverfor

sustainable management, including the debt difficulties and the role of the West in this matter, all are

discussed. Consequently, all we are often left with are severely degraded landscapes of only limited

value.

Solutions aresoughtbythe following means:

:

lessening the debt burden in relation to protection of the tropical rain forest by national

governments;

aidtodevelopingmanagementsystems providingfor sustainablemanagementwithoutgivingup

essential functions and ecological values and wherever possible improving restoration by

afforestation;

enforcing national government authority and social support in the countries concerned, for

examplebyland useplanning;

contributing in an international context to international regulations;

critically assessingtheimportoftropical hardwood into theNetherlandsandmakingit subjectto

conditions for sustainable management in the countries of origin.

The tropical rain forest has a significant function both nationally as well as internationally. Attention is

drawn to the economic potential for a country to the long-term conservation ofthe tropical rain forest.

TotheWestern world the rain forest matters because of its value to nature, its function as genetic pool

and its climatic balance. An enormous biomass, and therefore a large quantity ofCO2, is locked inthe

tropicalrain forest. Research isbeing carried out into possible policy lines in order to tackle theproblems

adequately. The development and implementation of this policy is a formidable task for foresters.
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Introduction

InNigeria,the problem ofland allocation to the various sectors of the economy is directly influencedby

the prevailing land tenure system in the country. The largest land using sector is agriculture and the

majorityofthe rural farmers practisesubsistence agriculture.Thesuccess ofshifting cultivation depends

onthefallowperiodwhich isdirectlyinfluencedbypopulationpressure, theland tenuresystem currently

in practice, and the ease with which people obtain land.

Therearenoreliable dataon theproportion ofland allocated tothevariousland using sectorsinNigeria,

hence it is not possible to examine trends in land allocation directly. Land tenure is a major factor that

influences land availability to the various sectors and has been well studied and documented. In this

paper an attempt will be made to examine the land allocation problems in Nigeria by reviewing the

various Governmentpolicies over the years aimed at improving the existing land tenurial systems.

As most of these policieswereexpected to rationalize the factors thatinfluence land availability forboth

publicandprivateprojects includingagriculture, problems encountered intheirimplementationand the

level ofsuccess or failurewill beused as indicators oftheland allocation experiences in Nigeria.Wewill

attempt to dwell muchmoreontheexperience andproblems ofland allocation forforestrydevelopment

in Nigeria.

Traditional land tenure

Timmons (1964) defined land tenureas 'thebody ofrights and relationshipsbetweenmen thathavebeen

developed to govern their behaviour in the use and control of land and its resources' . Udo (1990)

explained 'thattheland tenuresystem comprises thecustomaryand legalized rights to the useand control

overland (and water) which constitutes the most basic resources of man'.

The traditional land tenure system in Nigeria and most West African countries is the communal land

tenure system, also referred to as groupownership ofland . This hasbeenpointed outby various authors

(Elias 1951 ; Meek 1957). The ownership structure may differ, between communities but the essential

feature ofthe practice is that the land belongs to the group with every individual deriving rights of

ownership fromthegroup to which hebelongs. Elias (1962) pointed out that 'ownership ofland is that

of thegroup and the individual member has mere possession' . Possessing land can be said to be more

thansheer physical control by the allottee as he can exclude others from using theland provided hehas

not committed a breach of any customary rules relating to holdings bygroup members.

Thegroup maybe a family, a village or a group of villages . To be part ofthe group one has to be either

born into the group or absorbed into it. The importance attached to group survival in rural areas is

reflected asthegroupcontrol issues ofland allocationtomembers toraisefood crops. This is doneinsuch

awaytoensurethat eachmember ofthegroupis able to produceenoughfood for his immediatefamily.

Ifamemberisunableto do this, probablybecause ofpoorsoils, thegroup, orsomemembers ofthegroup

would provide alternative land. The groupmaintains a firm control over its land and its members such

that nomember may ofhis/her own accord, accept, absorb or accommodate tenants and strangers on

thegroupland, without prior approval ofthe group.

In Nigeria, it is customary to recognise the right of anyonewho plants a crop to harvest his crops . This

situation does not extend to some other crops,like wild oil palm trees, Parkia biglobosa, shea butter tree,

etc., whicharecommunallyowned. Thismeans thatifanyofthese trees exist ona member's field, he has

no exclusive right over them as any other member of the group can harvest the fruits at maturity.
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Customary tenancy exists especially in the southern states. A customary tenant is one who has been

granted clearly defined rights to farm or fishin a given area ofland belongingto anotherpersonin return

fortributes . Thetenant onlyhad aright ofoccupation and his interest is inheritableby his children, who

must also seekthe approval and consent of the landlord.

The communal tenure system was in existence in virtually all the northern parts of Nigeria, before the

invasion of the Fulanis and the eventual adoption ofthe Islamic land laws in all the areas conquered by

them. Underthe Islamic land laws, the land does notbelong to anybody,hence all have equal access to

the use ofland.

The colonial land tenure system

Duringthe colonialperiod in Nigeria, therewas noformal landlaw in the southern parts ofNigeria. Lands

in this part of the country were still administered under customary tenure. There were no tribal lands

under the control ofa central tribal authority, even though each ethnic group occupied a contiguous

territory (Udo, 1990) . The situation was not the sameinthe northern states, probablydue to presenceof

the British who had conquered the area by defeating the Fulanis .

The firstland legislation enacted inthe protectorate ofNorthernNigeria wasTheLandProclamationNo.

8of1900, whichmerely stated that no person otherthan natives could acquire interest on the land. It also

declared, thatall lands "inherited"bythecrownfromtheRoyal NigerCompanywasclassified as public

land. By 1902 however, following the defeat of the Fulani rulers bythe British, in parts ofthe Northern

States, the British Colonial Administration ofLugard declared that all 'rights to land which the Fulani

took by conquest from the people' were henceforth vested in the British monarch and his descendants

(Lugard, 1965).

TheLandandNative RightsproclamationNo. 9andtheLand and Native Rights ordinanceNo. 1 of1916

wereotherattempts at modifyingthe land tenuresystems in practice intheNorthern states . These series

ofordinances clearly indicated the complete take-over ofland bythe Colonialgovernments in the area,

by initiating and prohibiting the transfer of land. These laws actually succeeded in ensuring the

traditional security of tenure which the people enjoyed in the area, beforetheadvent of the Islamic era.

Earlyin the 20th century the Colonial government introduced the idea of individual ownership ofland

in the cities (Lagos especially).

Prior to the advent of the British colonial rule in Nigeria, there were no forest reserves, except patches

oflands preserved by the people for religious purposes. Thenew tenurial concept offorest reservation

was thus introduced by the imperialists . The basic objective of this was to halt forest destruction and

obtain title to forest lands by various strategies in different communities, which led to the existence of

six variants offorest tenure in Nigeria (Adeyoju, 1979; 1984) . Theseinclude state forests /forestreserves,

communal forests, protection forests, protected forests, protected forest species and private forests

(Adeyoju, 1976).

The creation of most of the existing forest reserves was carried out by ordinances and Government

proclamation. The Forestry Proclamation of 1901 empowered the High Commission to constitute as

forest reserves, any vast or forest lands at the disposal of the government. The implication of this was,

that constitution offorest reserves committed to recognize some vital economicand soil elements, such

as land capability classification for agricultural production. The outcome of implementing this

proclamation, following the enactment of the Forestry ordinance of 1908, was the creation ofreserves that

displaced manyfarming communities. For example, a substantial portion of land in theBenin division

and the Calabar area were put undergovernmentreserves.Thesituation is still reflected in the Nigerian

modern state, as by 1900 the bulk ofland underforest reservation today, had been constituted (Figure

1 andTable 1) . However, as the former Nigerian nation state was characterized bypowerful Obas, and

"Kings",almostall theconstituted Governmentforestreserves werehanded overto thelocal authorities.

Between 1934 and 1941, these reserves were proclaimed native authority reserves.
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Figure 1. Forest reserve map of Nigeria.

Table 1. Distribution ofpermanent and reserved forests in Nigeria (Source: Skoup & Co, Ltd., 1986)

State Total land area

km²

Area offorest Forest reserve as

percentage ofland

area

within state

inkm²

1. Anambra 17078.13 355.86 2.08

2. Bauchi 65487.35 8243.75 12.59

3. Bendel 38882.84 5729.13 14.73

4. Benue 45528.17 1765.00 3.88

5. Borno 119132.14 7380.35 5.20

6. Cross river 27214.15 6419.35 23.59

7. Gongola 94528.54 2716.25 2.87

8. Imo 11534.42 91.07 0.79

9. Kaduna 69392.85 8960.70 12.91

10. Kano 43743.94 2077.08 4.75

11. Kwara 60.113.08 9189.35 15.29

12. Lagos 3514.16 26.57 0.76

13. Niger 67286.58 3529.16 5.24

14. Ogun 17179.69 2731.54 15.90

15. Ondo 200070.30 3298.03 16.43

16. Oyo 36892.29 6822.77 18.49

17. Plateau 55291.52 4025.31 7.28

18. Rivers 17687.51 241.76 1.37

19. Sokoto 91960.06 20095.03 21.85

20. Fed. Capital

Territory,Abuja

6537.61 246.91 3.77

Total 909055.33 93944.97 10.33
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Current land use policy in Nigeria

On March29th 1978, the Federal Military Government ofNigeria promulgated the Land Use Decree

whichwaslaterincorporated into thenation's constitution, in Septemberofthatsameyear. Theprovision

ofthis Decreeremainsup to date, themostrecentgovernmentpronouncementonland useand allocation

in Nigeria. Earlier inthis paper,weexamined the land tenurearrangementin Nigeria, which wesaid was

generally communal. There had been much criticism against the existing traditional tenurial system,

especially as it affects agricultural and rural development policies of Government. The FAO report

entitled "Agricultural Development in Nigeria 1965-1980″, made the following observations and

recommendations in the chapter dealing with land tenure and related social problems :

that the elaboration of policy on land tenure was a matter ofincreasing urgency;

that it would take time to work out satisfactory policy lines which would be acceptable to all

communities within the states, andthat it would take even longer to publicise the Government's

ideas on the subject sufficiently to enable new proposals tobe implemented without friction;

that a national commission for land policy consisting of representatives from all the states be

establishedatanearlydate,toadvise the Governmentonthepromulgation ofa land policysuitable

fortheneeds ofagriculturaldevelopment,and alsoonthe details ofhowthenewpolicywouldbe

implemented;

thatthelegitimateaspirations ofthepeoplewhowere shortofland, could onlybe satisfied byinter-

regional cooperation in settling them in areas which were underpopulated (FAO, 1966; 336-8).

Thedifficulties of acquiringland bytheGovernment for developmenthavealsobeenstated, despite the

existence ofalawthat empowerstheGovernmentto compulsorilyacquireland forpublicuse. According

toUdo (1990), theimpactof this acquisition policyhasbeenminimalandhighlyspatiallyrestrictive . Land

constraints werecited in thethirdNational Plan 1975-1980 as having causedproblems intheimplementation

ofsomepublicandprivate developmentprojects . TheGovernmentfound it difficulttopaycompensation

toland owners inviewofthe high costs, especially in the urban areas.

Theuneven distribution of the nation's population and ofthe natural resources which are exploitedby

the Government, aresome ofthe problems that haveled to unevenpressure onland resources. In effect,

insomeparts ofthe country,peoplehad access to unlimited tracts ofland foragricultural purposes, in

other areas the per capita land available to the subsistence farmers was reduced to such a drastic level,

that the agricultural production was hardly sufficient for subsistence. Consequently, the adversely

affected communities resorted to migration, either to work as farm labourers or as tenant farmers, or

moveto the urban centres to search for paid jobs (Udo, 1975) .

Provisions of the 1978 land use decree

The land use decree vested all lands in each state in the Governor of the state, who is expected to hold

theland in trust and administer it for the use and common benefit ofall Nigerians . The second section

ofthegeneral provision directs that for each state, all lands in urbanareas shall be under the control and

managementofthe Governor,while all otherland shall beunder the controlandmanagementof thelocal

Government ofthe area in which theland is located. There is also the provision for each state and local

Government to establish a Land Use and Allocation Committee and the Land Allocation Advisory

Committee respectively. The roles of these committees were advisory in nature, especially to the Chief

Executive onland matters in their area ofjurisdiction.

Thethirdprovision states, that onlythe Governormay declare parts ofthe territory or the state in which

hegoverns,tobe an Urban Areaby an order published in the Gazette. The Governor is empoweredby

law to grant the statutory right of occupancy,which shall be for a definite term, to any person for all

purposes and rights ofaccess to such land. Healso has power to demand rental for granted land to any

person, the value of which he can revise from time to time, as may be specified in the certificate of

occupancy. Such rents maybe waived wholly or partially, as the Governor deems proper.

22



Land allocation

Astatutoryright of occupancy, once granted, extinguishes all existing rights to the use ofthe land in

question. Thelocal Governmenthaspoweroverlandinrural areas only, andmaygrantcustomaryrights

ofoccupancy for theuseofland foragricultural, residentialand otherpurposes. Exceptwith theconsent

of the Governor, no single customary right of occupancy may exceed 500 hectares if granted for

agricultural purposes, or 5,000 hectares ifgranted for grazing purpose. Alocal Government also has

power, like the Governor, to acquire any land within its area ofjurisdiction for public purposes by

revoking any customary rights of occupancy on any such lands, subject however to the following

exceptions:

lands within an area declared to be an urban area;

land which is the subject ofa statutory right ofoccupancy;

land already compulsorilyacquired by the Federal or State Government; and

land which is the subject of any laws relating to minerals and mineral oils .

Acquired lands are subject to the payment of just compensation for the value of their owners'

unexhaustedimprovementontheland at thedate ofrevocation,but not for themarketvalue ofthe land

itself.

The provisions of this decree are too exhaustive to be enumerated here. The implication of this decree

oncurrent land allocation issues in Nigeria canbe examined, so thatits impact onthe majorland using

sectors can be evaluated .

Socio-economic implication of current land use/allocation policies

Thoughattractive, the land reform in Nigeria as contained in the numerous provisions ofthe land use

decree, has notbeen effectivelyimplemented due to several reasons. Tai (1974) has said that the extent

(and success) of implementation of a land reform programme varies with the degree of political

commitmentoftheruling elite. Accordingtohim, a country cannot effectivelyimplementits land reform

programme without strong political commitments, even if some of the other relevant factors are

favourable. Other factors outlined byhim include:

administrative competence and financial capacity of government;

the presence or absence of political stability in the country;

the extent oflandlord resistance; and

theawareness of the peasantry.

The ineffectiveness of the Nigeria Land Use Decree has been attributed to the nonchalant attitude of

governmentofficials,chargedwithits administrationandimplementation. Accordingto Udo (1990), this

is a reflection ofthe degree of commitment ornon-commitment ofthe ruling elite. Another clear factor

was, that of the unstable political situation, as illustrated by the frequent changes in leadership. The

degreeofcommitmenttothe provisions oftheland reformwas againfound to differbetweenthevarious

leaders that came to power.

Ineffect, thesocial implication ofthelandusepolicyis far more serious after, thanbefore thedecree.While

theGovernmenthassuccessfullyusedtheinstrumentofcompulsoryacquisition ofland "forpublicuse"

atall levels,theland owners haveincreasingly exploited the people, especially in the southern states of

the country. It is noteworthy, that the old land tenure in practice in the rural areas has remained

unchanged, and theattempt to bring abouta redistribution ofland through land consolidation has not

worked.

The effect of this situation in the socio-economic life of the rural dwellers arenumerous and include:

Reduction in farm size due to continuous fragmentation ofholdings . The situation seems to have

worsened withthemassiveretrenchment ofworkers inurbanareas, whichhaveled toanincreased

pressure on the available farm lands in the rural areas of the South.
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Reduction infallow period; shifting cultivationis the traditional farming practice ofthe Nigerian

rural dwellers, whose success depends largely on the length ofthe fallowperiod allowing for soil

nutrientreplenishment. Thereduction in thefallowperiod adverselyaffects food productionand

farm incometo the farmers, and hence reduction in living standards.

Soil degradationand erosion are now a common occurrence in the southern states.

In the northern states however, the situation is a little different for two major reasons:

The land use decree was fashioned in accordance with the prevailing land laws previously in

existence in the area.

Theland in the area was abundant because of the low population density.

Theprovision of the decree did not contain clauses, that could motivate southerners tomove up north

forfarming purposes. This led to inadequate domestic food production to feedthe population.

Land use policy and forestry

With the promulgation of the Land Use Decree, most Nigerian foresters felt that the time had come to

achieve the 20 percent reservation target set by the Colonial Administration. According to Adeyoju

(1979), the decree implies that all lands have been nationalised, and that the forest services nowhavea

uniqueopportunitytonotonlymakeupfor thesubstantial losses as a resultofthe "dereservationspree"

ofthe last twodecades,butalso to extend the forest enterprise into newareas. Accordingly, thehigh rate

of dereservation became one of the major problems to confront the Nigeria forest estate . The rate

increased so alarmingly that in 1989, the Presidency had to issue an order, prohibiting all state

Governments from dereserving any portion of the existing forest reserves in the country.

In some states , a few legally constituted forestreserves havebeen lost to agriculture or are in danger of

being lost to other forms of land use. In one state, for example, a Governmental order was issued to

dereserve all forest within a 16 km radius ofurban centres, with the result that about223.01 km² offorest

reserve was dereserved (Skoup & Co., 1986) . The extent of recent dereservation/encroachmentonforest

estates insome states,where information was available as of 1986, is presented in Table 2. The tendency

towards dereservation is greater in states of high population density due to pressure of agriculture,

grazing, ranching and urban development.

Table 2. Extent offorest dereservation/encroachment (Source: Skoup & Co. Ltd., 1986) .

State

Bauchi

Area affected (km²)

223.01

Bendel 527.50

Borno 496.32

Kaduna 1307.24

Kano 1113.00

Kwara 335.38

Niger 273.84

Ondo 53.44

Oyo 88.44

Plateau 1106.81

Total 5524.48

Fromtheforegoing, onecould say that eventheland use decree could nothelpthemassiveencroachment

on the nation's forest estates.

24



Land allocation

Conclusion

Theissue oflandallocation inNigeria is influencedbythreemajorfactors . Firstly,theland tenuresystem

practised in the southern parts of the country is the communal or group ownership system, which has

beenfoundtoberesponsible for avarietyofproblemsassociated withagriculturaland ruraldevelopment.

Inthe northern states, the communal land ownership systemgavewaytothe system of central control

as dictated by the Islamicreligion, following the conquestbythe Fulanis and the eventual introduction

ofIslam . Secondly, exceptinthe area offorestreservation, whichwas accomplished without consultation

withthe indigenes, the colonial administrators madeno formalattempt to intervene in the existing land

tenure system inthecountry. Thirdly, theLandUseDecree,thatwaspromulgated in 1978 (about 18years

after independence), aimed at nationalising land to allow for an easy access to land for development.

Wehavereviewedthe effects of these land allocation policies in Nigeria onagricultural production and

the state offorestry, against thebackground ofthe size ofholding inthe rural areas,thelength offallow

periods, land degradation and the pressure on existing forest estates. In spite of the Land Use Decree,

the overall picture is that of fragmented land holdings with a complex networkof ownership, whose

provisions are mainly significant in legal transactions involving real estates. As a result, it has been

difficulttointroduceprivateforestry, since itis virtuallyimpossibletoprocurecontiguous land holdings

of sufficient size to make such a practice possible.

Thereis a greaterneed than ever before,for a land use classification whichembraces communityfallow

lands and officiallydesignated forestreserves.Asimilar exercisein Malaysia had led to the redistribution

of the uses of land, such that prime fertile pieces of land under forest reservation were released to the

faming communityin return for marginal agricultural lands, which were then reforested.

Weare certain, that ifsuch a survey is undertaken in Nigeria, it will resultin a dramatic increase ofland

underforestcover. Meanwhile,agroforestry is theonly viablemeans ofreversing the currentdeforestation

trend, anda lot ofresearch effortis beingdevoted toits popularizationand effectiveness onland in private

ownership.
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Forest resource utilization
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Introduction

Iwas invited toprepare this paper forthe International Forestry Students Symposium in Wageningen.

It is quite a special paper,being authentically academic in a period of declining academicfreedom and

excessivelybureaucratic universities. Universitystudents ofold,chose their teachers freelyamongthose

beingknownandavailableto them. Traditions liketheGermanWanderschaft (i.e. a hikefrom university

to university during severalyears), Anglosaxon tutoring, or Asian searching for a guru, enhanced free

student choice, unlike tight curricula organized and judged by civil servants.

Whatistheconnectionbetween suchacademic affairs andforest resource utilization? Theconnection is

so direct that it may be overlooked. It is however essential to durable and responsible forest resource

utilization. Thekeyis thenewgeneration offoresters. Indeed, older generations offoresters donothold

thiskey.Thenewgeneration offoresters alone,hopefullybutnotself-evidentlyinspiredbytheirseniors,

will or will notdetermineforestryin the nextcentury. Andthe choice ofteachers ismadebythemtoday.

Theprofessionalandhuman capacity needed for this keyposition is the subject ofthe presentpaper.A

short review of the realities to be faced byforesters in a strikingly indifferent world, is followed bya

contemplation of the nature offorest utilization, leading to a short profile of the kind of forester that

presumablywould be able to use forest resources wisely.

An indifferent world

There are two prevailing misunderstandings among foresters. First, that universal solutions for wise

utilization offorest resources may be reached by imposing some school of thought, e.g. industrial or

commodityforestry,social forestry, protection forestry, or nature preservation forestry. Fiercefights are

still commonamong schools and prove that indeed the forestry world has remained very much closed

inuponitself.

Thesecondmisunderstanding is, that foresters seem to believe thattheworld cares abouttheir profession

andtheirconflicts .Everyschool ofthought offers to decision-makers whatit deems all-important. Some

schools endlesslyemphasizewoodand economy,others thecombatagainstpovertybyvillage forestry,

still others biodiversity and forest reserves.Many try to infiltrate fashionable problem fields, e.g. by

propagandizing greenhouse effect forestry, acid rain silviculture or biodynamic forestmanagement.

All these foresters are indeed right, no sarcasm intended. Among foresters,theproportion of charlatans

certainlyisnohigherthan in otherprofessions. Whatis more,fromthehard-nosed timber forester tothe

starry-eyedwilderness forester, including thegreat-hearted social forester,our professionis particularly

rich in good, specialized professionals.

Still, whydoestheworld increasinglybypass foresters andask other professionals tosolve forestand land

useproblems?Whyis forest policy nowadaysso oftenmadeby lawyers, economists, themedia, action

groups and pure scientists? Whyis forestry in many countries reduced to commercial wood growing,

and why are other forms of forest resource utilization distributed among services, enterprises and

professionals in nature protection, natural resource management, recreation or agriculture?
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Forests, a growing concern

Fundamentally, the world around us is largely and profoundlyindifferent tothe paradigms offorestry.

The survival of forests is absent fromthe minds ofperhaps as muchas 90% of theworld population. If

the thoughtonceor twice crosses theminds ofa minority ofhumanbeings, thenotion generally hasvery

lowpriority compared with food, jobs, marriage or fun.

Manyforesters therefore emphasize forest products (wood!) and services, presenting forest survival as

amereproduction factor instead ofa basic concern. In their hearts,most consider the forestto beanarea

of vital human interest. Their public silence about this matter keeps foresters in a rather closed world

where colleaguesunderstandeach other,butoften feelingmisunderstoodbyothers. The conflicts among

schools "selling" forests in differentways, is thenaggravated by conflicts with any forester suspected of

lacking solidaritywith the unspoken doctrine.

Foresters are by no means the only ones with a secret; take lawyers or medical doctors for instance.

However,forestry is the profession needing the mostspace and time, square kmand centuries, against

themostunpredictable results, because ofthe certainty ofaccumulation ofdiseases, pests and accidents

over theyears.Hence, classical forestrypractice withdrewto faraway regions withmuchforestand few

humans. This was a true and greatsuccess . Since 1820, most European countries tripled their forest area

ifsmall, and maintained it iflarge.

Today,noregion isfarawaybecause ofnewtransporttechnology, noregion guaranteeslowpopulation

densities thanks to medical science and migration, and no large forest land use surfaces canbeensured

onthelongterm .Today,few foresters can live secluded lives . Theirnewsuccess formula inevitablywill

beto live by their scientific wits . This is also normal in many other professions.

Today's forest resources: unobserved, unstable, unprotected, unloved

Theworld's general indifference toward forests and forestry has consequences. Too little effort is made

to monitor forests , hence too many forestregions remain unobserved and too manyforest statistics are

mere estimates. Investments for high-quality management are scarce, so forests remain unstable and

unprotected against most natural and human impacts . Finally, forests are among the low-priority

environments remaining rather unloved compared with cities, parks or farmland. For example, EC

forestry subsidies used to be some 10% of those for agriculture, per hectare, and less than 1% of

international developmentfunds areused for forestry . Utilization ofsuchanundervalued resourceis not

easy.

The traditional method of utilization is still valid . Forests may not be observed for their own sake, but

theyare clients for monitoring standing timber or threatened species. Forests may notbestabilized but

anti-erosion or anti-desert greenbelts will. Forests maynotbe protected as such, butwildlife has friends

forits beautiful eyes . Finally, thegeneral publicmaynotlove forests like foresters do, butit will love them

aswoodfactories, playgrounds or beautiful landscapes.

Thus forestpolicyis often confided to ordictated bywood merchants, biological scientists, reporters, land

converters or agriculturists . This is no utilization policy of the forest resource,but of a few resources

yielded by forests. Realistic foresters can still justifytheir professionand obtain themeanstodo theirjob

byletting their clients' mouth water at the thought of some of the products or services. However, no

realistic forester should personally have such one sided views, which weaken integral forest resource

management. Client's views aresmall truths, barely significant compared to the forester's whole truth.

Again, this situation is common in many professions.

Nothingbut the whole truth about forests and societyshould fill the forester's professional vision. This

truth,a hint ofwhich is the expression "multiple-use forest",maybe first approached byananalogy.

Compare a forested region to a big city district with different streets . Along each street are various

buildings, each with manyrooms,fromstoreroomsto museumhalls. Eachroom contains diverse objects .

Tofind one'sway, maps areneeded at nested scales: ofthe district, per street, perbuildingandperroom

respectively. If a clientrequires a particular object, this canbe located ona shop-roommap,theshop on

a streetmap and so on.
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The verybest foresters of 50 years ago could tell exactly where in "their" forest one could find mice, or

mushrooms, or rattan palms, or timber trees . They had accurate sets ofmaps in their heads. For the

utilization ofa forest,decision-makers or other clients either went into thatforestwitha forester, or they

trusted his knowledge. The basis of this knowledge was life-long experience, scientifically arranged .

Many managed forests in the world bear witness to their success.

Aforest master-map is of little interest to the world at large, and a trump card in the forester's hand.

Foresters should team upwith forest ecologists lookingbeyond oversimplified analyses of populations

and biomass of "useful" plants in mathematically decomposed forest ecosystems. Using modern

computation gear, such teams today can produce forest maps with an enormous mass of data in an

unprecedentedgrid of nested scales .

Maps made by such a team using powerful computers spanning long periods, will develop into

information systems thatlive longerand covermore features thanany individual forester's mindmap.

Thedata thesesystemswill increaseinvalue,because oftheirpotention, as thesystemgrowsbigger, older

and more complex. Moreover, visual expression of data on maps moreover delineates features which

could not beseenbefore. Maps ofroot systems or light-and-shade patterns on the forest floor arerecent

examples.The computer, froma mere data processor, has become a tool for observation!

Afew decades ago, thehumanmind could only dream ofsuch powerful information systems .Today's

computing tools have eliminated the chores of data processing by hand. Automatic correction and

comparison ofdata files arenowfeasible and cheap. Theyrequire four stages . First, like in today's GISS,

map overlays must describe mutually congruent or deviant patterns, also between near geographic

scales .The second stage, statistic and analytic, proves and describes correlations, e.g. "patterns of ion

concentration are with99% certitude correlated with root hair density patterns".This stage leaves forest

ecosystems mathematicallydecomposed inpairs or sets ofcorrelated traits, at the same or differentmap

scales.

The third stage is not yet operational, because new techniques are still being developed to organize

automated interactions among data files or maps, simulating complex interaction websamong factors

and structures. The result would be mathematical recomposition of forest ecosystems . Pending this

development, ecosystem recomposition remains "in thehands of thehuman brain".Thefourth stage is

the experimental explanation of those few statistical correlations among the millions outlined, e.g. in

students' theses, which mean something in the recomposed mind model of the forest.

Nowhere have such complex information systems as yet been built systematically or consistently.

However, inChina, Germanyand Indonesia examples ofoperational fragmentsprove thatitcanbedone.

To continue developing such systems energetically is worth the effort. They are the operational

successors of the forester's intuitive map ofa whole forest with its resources and handicaps. They also

promiseharmonybetween the client's wishes and the forester's central concern: forest survival. This is

notan emptypromise, judging by the operational results of the systems under development, e.g., in

Kalimantan, Indonesia . Those who hate computerized systems of this kind should realize how much

direct and loving experience ofa forest is needed to paint such an electronic portrait of a forest.

Forest resource utilization: portrait, puzzle, project

Letus assumethe forestuser to bethe client,the forester as the designerand sometimes also themanager

ofa project to satisfy the client, and the local forestas themeans to do this. Other papers trace the profile

of the clients, their forest requirements, and the ways and means to keep them satisfied and not to

counteracteach others goals. Land allocation ought to be theWild Westwithothermeans, to peacefully

paraphrase Bismarck's "war is politics with other means".

Theroleoftheforester as a go-betweenis something to note . The client, if a farmer,usually designs forest

systems himself (agroforestry) and only requires some advice. If the client is urban, his requirements

frequentlyshowimperfectknowledge offorests. This client needs guidanceanda good forestry design,

orhe will minethe forest regardless of its properties. There also areanonymous clients . This is often so
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Forests, agrowing concern

for Forest Services, dutifully serving "the People ofTreeland".Most often, each ofthe citizens or groups

forming "one people" have options distinct from and/or conflicting with, their neighbours. Clients of

forest services are faceless.

It is vain to try and use the concept of "multiple-use forests" to solve the lastmentioned conflicts . Letus

inspecta forestinformation systemagain, with its maps, orjustlet us use ourmindmap.There is every

reasonthentodenythat "multiple-use" canincludethe combination of all conceivable uses,in all forests,

fora targetgroupincluding all citizens with all theiroptions. Forestry is notone single type ofland use,

buta mosaic ofland uses, each with its own utilization pattern of the forest resource.

Theportraitofforest resources sketched in an earlierparagraph, makes a greatpuzzle offorest resource

utilization whencompared totheabove portrait ofthe users, clients or "target groups". Inmanycases,

clients donotfindwhattheydesirein a forest,andin othercases,forests are destroyedbyoverharvesting

whattheuserswant. Thispuzzle canbesolvedby carefully considering thescale oftheforestforplanning

and operations.

Serving one target group is a considerable social risk. Creation of a conservation forest makes a small

target group happy but causes a coalition of opposing groups, e.g. agriculturists, wood merchants,

commercial tourist firms, and all ministries but one. Creation of farmers' forests mayunite opposition

ofenterprises , bureaucrats and sometimes conservationists . This puzzle maybesolved by determining

the minimum of happy groups needed to make sustainable forest utilization feasible. These groups

shouldcombinetoformaminimal critical mass,always considering thesocial scale. Agroupis morethan

the sum of its members, and a movement is more thana sumofgroups.

Aconcept to fitthesocial andthe ecological puzzles togethertoachievereal solutions is nested "multiple-

use".A forest region may contain, agricultural estates, a national forest reserve, a timber estate, and

villages with agroforests, side by side. The timber estate, for instance, might show a mosaic ofuneven

agedstands, each with evenaged monocultures, variousmixed foreststands,and roadside plantations.

In onemixed stand, e.g., onemayfindhardwood trees, conifers, birds, deer, mushrooms,blueberries and

otheruseful plants or animals sideby side.Each organism,again sidebyside, includes usefulparts, e.g.

fruits,steaks or chunks ofwood, and parts that cannotbe readily used.

Justlike natural hierarchically nested forest ecosystems, described elsewhere, planning and operations

should be designed to use products in such a way that cost-benefit ratios, damage and risks are all

minimized, whereas fringe benefits and forest survival chances are maximized. To do this, generally

aone scale level is optimal forhumanintervention withtheknowledge and technology available at the

time ofdecision. One of today's errors is that too often obsolete technology is taken for granted. This is

whysomeforesters maintain that clearcutting shows the aboveminima and maxima, and that selective

cutting does not. Another error is to considermoney only and leavebudgets incomplete: there rarely is

room forexpensive contingencies and there often is blind faith in statistic yield forecasts.

An example of a promising way of using forest resources in some arbitrary forest district would be:

extractpulpwood by clearcutting (scale: stand mosaic; happy group: industrialists);

extract quality wood selectively (scale: stand; happy group: artisans, small industries);

extract fruits from young regeneration patches (scale: patch; happy group: probably farmers,

tourists, local children);

extract mushrooms from roadsides (scale: part of stand; happy group: farmers or tourists);

leave 10% oftheforest for "naturaldevelopment" (scale:stand mosaic, latersilvaticmosaic;happy

group: conservationists);

entry fee for tourists, sell souvenirs and maps (scale: district; happy group: tourists, we hope);

negotiatetariffforwindprotection ofneighbouring agricultural fields (scale: forest district; happy

group: farmers, ministries).

It is important to split up "the forest" into nested units. Although at first sight these multiple uses are

borne bythewhole forest district, a second look reveals a well-designed distribution amongand even

within stands. The impact of tourists takes place at another scale than that of timber-people or
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conservationists. All arehappy, or so we suppose, and all believe they areservedby one forest. in fact,

some are served by trees,othersbyforest patches, others bystands,still others bythewhole district. At

themoredetailed scales thisalwayswaspractisedintraditional agroforestry. Atthe scale ofwholestands

and larger, modern forestry applies this reasoning today. Themomenthas come to combinethe two.

Careful use of scale and systems hierarchy in portraits offorests and people is the key tothe puzzle of

forestresourceutilization. Scalingthefacts shows single-useand multiple-usetobenonsensical concepts,

unless compared at thesame scale. However,no hectare offorest equals any other hectare offorestand

no human settlement is equal to any other. The potential array of solutions for the design of good,

sustainable forest resource use therefore requires specific, tailor-made projects including monitoring

motions. Humans cannot create perfection, so there always has to be a monitoring loop of periodical

assessments and corrections.

Themeans forcomplete and routine establishmentofportrait-puzzle-projectsequences inforestresource

management are operational information systems and technology, plus the capability to sell plans to

targetgroups with all respectdue to them,and withoutexpertarrogance.The latter asset cannotbe taught

at Universities. The establishment of the right kind of information systems and advanced forest

technology, e.g. smarttoolsandbio-compatiblechemistry,has notsystematicallystarted asyet, but there

arepromisingbeginnings.

21st century foresters to use 21st century forest resources

Success stories cannot be repeated. European forestry III, like Rambo III, is liable to attract both little

attentionand thewrong kind ofattention. After several great successes ofEuropean forestry in the last

twocenturies, nothing less than a newkind ofWorldforestryis nowrequired.The European experience

isthere asa treasure-house ofknowledgeandinsights, buttheworldhaschangedsomuchthatthese often

lack direct relevance for the next century.

Thisis whysomecurrentwords havebeenreplaced aboveby others, e.g. "portrait" for "model".No21st

century forester should take the 20th century forestry concepts for granted. The term "model" was

claimedas anexclusive propertybysomanyscientificschools thatits meaning is nowobscure. Moreover,

anartist's portrait is morecomplexthana calculated scientist's model.Next-century foresters will have

todeal withcomplexityandshed currentoversimplifications . Thisis theonlywaytomasterthecomplex

forest utilization patterns needed by denselypacked, complexhuman populations.

Onlymastership inhandlingsuchcomplex utilizationpatterns will motivatedecision-makers to consult

foresters, and make foresters' decisions masterful. Foresters canonly reach suchmastershipby making

forestrywholeagain.When conceiving theuse ofanyforestwhatsoever, let us momentarilyforgetsuch

items as wood production, wildlife, minor products and, soil protection, but see these details in their

context.

Thefirst priority is not how to reach one particular objective. It is, how to weave one objective into the

wholeforest, withits countless ecological properties, people and utilization impacts . Forsuchweaving,

a professional needs big information systems, in which feedback loops link together major and minor

forest components, inputs and outputs, in a web ofinteractions . From such forest portraits, any excess

utilization type is clearly seen as its own enemy, like clearcutting stimulating soil acidification.

Workingwith information systems coupled to observation devices from satellite to rhizoscope (root-

observer device) scale is one routine to be mastered by successful 21st century foresters. A second

requirement is masterytechnology. Technical tools arealways to beregarded with a wearyeye, because

therearesomanyillusions invading theminds ofbuildersand users . Forinstance, pesticides, fertilizers

and wood extraction machines were borrowed from other rural or urban land users and still many

foresters are blinded by illusions about their use.

Anewgeneration offorestrytools should includepreprogrammedmachines,capable ofrecognizing tree

species, diameter classes, bird songs, chemical plant components or soil properties. Operations can be
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parametrizedbysuchrecognized forestor organismproperties; machinesworkingonlyand automatically

under prescribed conditions. New chemical substances, biodegradable and keying specific non-toxic

ecosystem regulation effects in very small dosages are the advanced tools that need to be developed.

Machines and chemicals are notbad, their indiscriminate use often is .

Ifyoungforesters take forest resource utilization seriously, theymustknowthat they will only be taken

seriously ifthey aresuperb professionals themselves. Tropical rain forests are the most complex forests

known, but industrialized northern societies are alsoamongthe mostcomplex that ever existed . Hence,

forestresource utilization in thenext centurywill originate fromboth thetropicsand thenorthernregions.

This will strengthenthe tropical impact, because it is less risky to simplify tropical forests carefully than

to complexify simple forests, northern ones or plantations, to meet the demands of clients . On the

contrary,thefeasibility of social engineering never has been convincingly proven, so Northern impact

onworld forestry developments probably will become less powerful. Paraphrasing the botanist E.J.H.

Corner, one may say: "Without a tropical orientation, forestry is lost".

Finally,forestresource utilization ofwhateverkind and atwhateverscalewill have tobecomeandremain

business-likein amodernsense.This means dealing with city people, frombankers to media specialists,

foradvertising and selling, but not on their terms.Themanagementplans sprouted froma professional,

complex forest use design . One of the severe requirements of the young forester will be, that he/she

should be able toformulate the essence of a problem and its solution on one piece of paper. Here, the

differencewithmanya 20th centuryforester is, that theyoungerones willnotbelievethesales talktobe

thewholetruth, although theyrespectthe client sincerely. Forestry will remain a professionwitha secret,

but hopefully this secret will be made operational in a way compatible with 21st century conditions,

inspiringshort problem-and-solution statements.

Theprofile of a forester able to design andimplementresponsible forest resource utilization patterns in

thenext centuryis : mentallyable to dealwithhighcomplexityandinterdependence,markedbytropical

experience, capable of using advanced information and monitoring systems, readyto applynewand

refinedeco-technology, verycommunicativeand sincerelyrespectfulto societyas awhole andtheclients

in particular. It is for today's students to agree or disagreewith this ambitious image,and to choosetheir

educationaccordingly.

2
2

3
2



Land allocation : Who is first?

Urban forests: The significance of these forests and the importance

of the cooperation between city planners and foresters

URBAN FORESTRY AND FORESTERS

Cecil Konijnendijk

DepartmentofForestry, Wageningen Agricultural University

TheNetherlands

Introduction

Forests and forest-like vegetation have been an integral part of cities as long as there have been cities .

Famous examples are: the Bois de Boulogne, Hyde Park, Central Park and the Zoniënwoud which are

all found in or nearby big cities (Paris, London, NewYork, Brussels), a feature they share in common.

These forests arepart of the subject ofthis paper. Forests orforest-like vegetation in or nearby cities are

called urban forests. Urban forestryhas onlybeen arecognized discipline withintheforestryprofession

since the early 1970s. From that moment on, much attention has been paid to this field of forestry,

especially from foresters in the USA and Canada. Miller (1988) defines urban forests as:

"Thesum ofall woodyand associated vegetation in and around densehumansettlements,

ranging fromsmall communities in rural settings to metropolitan regions."

Lokand Mars (1989) state that urban forestryis defined bythe extent to whichtheurban communityor

structures can influence the decisions made regarding a certain forested area. If one considers this

definition as being valid for the North-West of Europe, then the decision making processes in these

countrieswouldprovide a frameworkwithinwhich allforestryactivities in this region wouldbe defined

asurbanforestry. For example,a small countrylike the Netherlands is so denselypopulated that the entire

country can easilybe classified as urban. What one understands as urban forestry and what does not,

offers interesting material for discussion.

Miller (1988), when considering trees in the city, makes a useful distinction between arboriculture and

silviculture. In this paper the silvicultural aspect is dealt with, i.e. the aspect of forests or forest-like

vegetation. Arboricultural aspects, the planting and care of(individual) trees, are not dealt with in this

paper.Whenlooking at urban forests, the question as to what could be regarded as a forest remains a

difficult one. A clear judging system should be developed to prescribe the minimum areas for

independentfunctioning forest ecosystems.

In this paper the function of urban forests in the past, present and future is studied. The need for

cooperationbetween planners and foresters is emphasized.

A short history of urban green spaces and forests

Fora long timeman's attitude towards forests has been a dualistic one of love and hate. Although the

forestwas "unsafe" and "wild" people depended on it for hunting and for gathering all kinds offorest

products.Thenobility inthe earlymiddleagesrecognized the value oftheforests. They enjoyed theforest

as their private hunting grounds and in times ofwar the forest served as a kind of economic reserve.

From the 10th centuryon, the city gained importance. Togetherwith early urbanization thebourgeoisie

became an important class in society. They started to clear the forests surrounding their cities to getrid

ofthese "dangerous places". People at that time wanted to manipulate and subjugate nature.
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From thebeginning ofthe 15th century and throughout the Renaissance the attitude towards nature

changed. The (rich) people regarded the countryside as arcadic; as a kind of paradise. People like

Rousseau, for instance, contributed to this image. Thebourgeoisie beganto establish estates, to enjoy

natureandgainprestige, oftensituated atthe outskirts ofthecity. Thecitywalls wereused for recreational

purposes,thewell-to-dowentforwalks there. Thewalls wereplanted with treesand shrubs for recreation

andaestheticappeal . The less well-to-do citizens wereprovided withnewlyplanted forests just outside

thecity-like theHaarlemmerHoutin theNetherlands -but theseforests wereprimarilyused for practical

reasons (wood, shelter); recreationwasasecondaryaspect. In othercountries parks ownedbythe nobility

were opened for the public, such as Hyde Park in London as early as 1635 (van Rooijen, 1984).

Animportantreason for establishing newparks is enhancing the respectability of the city. Beautifying

principleswereaddedin thenewparks, often intheRomantic style, whichmeantalotofgreenalternated

withmonumentsand monumentalbuildings.

The ideas of Haussmann were practised all over Europe from the middle of the 19th century until the

beginning ofthe 20th century. Villa-parks were created and the city was surrounded by a impressive

avenue (as canbe seen in Viennaand Paris) . The city wallhad lost its importance as the mostimportant

recreational facility. The end of the 19th century also brought a growing interestin thewell-beingofthe

workingclass . More public green spacewas created and Ebenezer Howard came up with the idea ofthe

garden city (van Rooijen, 1984; Miller, 1988), a small and independent part of the city surrounded by

public parks and gardens and withlow-budgethousing.

The demand for recreational facilities was no longer just a question of the more beaux riches . The

Industrial Revolutionbroughtwithitthedeteriorationofthe healthyliving environmentinthecity. More

urbangreenspacewas needed. During thefirst decades ofthe 20th century,large parks were created in

the outskirts of the city, for example, the Amsterdamse Bos established in 1934 (Balk, 1978), offering

various possibilities for recreation, but became a part of the city due to the continuing urbanization.A

significant part of these parks consisted of forest-like vegetation.

After WorldWar II the demand for recreational facilities grew even bigger, while the amount of spare

timeand mobility increased. Moreartificial landscapes for recreationwere developed including places

forswimming, playing, etc.Butmanypeoplebegan to dislike the "imposed"and "clinical" natureofthe

parks andother recreational facilities . Theywanted a morenatural, morespontaneous and less human-

shaped landscape, i.e. a more "natural" forest. Urbanization meantthatmany forests in the so-called

green belt,the green area surrounding the city, were cleared, for instance, in the region of Paris 15,000

ha of forests were cleared within one century (INRA, 1979) .

The shiftin demands towards a wider range ofrecreational possibilities such as a moreactive, extensive

recreation (cyclingand hiking) in amore or less natural environment requires newefforts from cityand

country planners in cooperation with (as we will see later) foresters.

Another important development is the idea of the so-called CompactCity (van Rooijen, 1984), in which

new buildings are situated within the real city frontiers (not at the outskirts) . The result will be that

artificial green zones will disappear and the urban green belt will be enlarged and improved.

Functions of urban forests

In the previous paragraphwe saw thatrecreation played an importantroleinthe developmentin urban

forests . But, the offer of recreational facilities is not the only merit of urban forests . The ecological

importance should not be left unnoticed . Urban forests influence the so-called urban ecology (urban

meso-climate) . What would a city be without trees or forests? Onlyhuman structures of concrete and

steel,withthewindblowingvigorouslyandthe sunlightreflecting mercilesslyfromthebuildings. Higher

temperatures and lowerhumidity levels will be noticed within cities . Thenoise ofthe traffic during the

rushhourwouldnotbefiltered beforeitreaches our ears. Germs andpollutionwouldpoison theairmore

than ever (INRA, 1979; Miller, 1988) . Forest-like vegetation and individual trees act as a buffer against

these problems . Urban forests also playan important role in watershed management.
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Asalready mentioned, theneedforrecreation is an importantone, butpeople have other needs that are

essential yet maybe not as obvious and tangible as the need for recreation. The trees in the park or the

forest outside the city reminds us of the changing seasons .Trees are a symbol ofnature and life in the

oftenharsh city environment. They haveaninformativeand symbolicfunction (Coeterier 1990) . Part of

the information is the increasing awareness of the important role that nature still plays in our

industrializedworld. Education will helppeople torealizeand appreciatetheimportantrolethaturban

forests play in their life.

These are onlya few of the functions that urban forests have. One could also think of the production

function for timber as can be seen in German urban forests. All these different functions show how

important urban forests are. They also indicate the problems that the planners and foresters will

encounter when thinking about the functions that urban forests (newand old ones) must fulfil in the

future.Whichfunction should beregarded as themostimportant one? Howcanthedifferent functions

berealized atthesametime?Theaspectofrecreation onlydemonstrates theproblem: somepeopleprefer

an intensive form of recreation like playing soccer in the park, others prefer a more extensive form of

recreation like walking in the woods in solitude. How can these very different kinds of recreational

demands be combined in a certain area?

The need for urban forests

Urban forests are very important in providing a livable urban environment for city dwellers and their

functionwillbecomeevenmoreimportantin future. People oftenmoveout ofthecity to livein a quieter

area (liketherural area).The rural areas will become (and often are) overcrowded. To entice the people

back to the city and to relieve the countryside from an invasion of all kinds of buildings and infra-

structural works, it is necessary to createan attractive living environment in the city and usetheurban

greenbelt as a buffer to stop city expansion towards the countryside (in urban peripheries) .

In the Netherlands such plans have been worked out. The so-called Green Heart ofthe Randstad, the

highly urbanized western part of the Netherlands, an area including large cities such as Rotterdam,

Amsterdam and Utrecht, must be kept "empty". In the plan called "Randstad Green Structure" new

forests, especially close to the cities areplanned . Recreation is to be concentrated here.Wherenewurban

forestsareplanned however, otherforms ofland usemustdisappear. Thesenewforests mustnotdisturb

the landscape, they must be adapted to it. Together with the question as to which functions must be

served,these are all problems foresters and city and country planners have to deal with .

In many cities of the Third World the population growth, and thus the urbanization, still continues.

MexicoCityis suchan example. The green space is filled and the space thatis still left is overloaded and

rapidly loses vitality and quality. Measures must be taken to conserve the existing green space and to

create new urban green space in order to stop ecological degradation of the region (Contreras, 1983).

Something that must notbe forgotten is that the micro-climate of a lot of big cities all over the world is

spoiltbysmog.

Questions toberaised areas follows : How cannewgreen spaces, especially forests, be realized? Where

must they be planted? Some planners wantthe city to become "city" again and fill the artificial green

spaceswithnewbuildings, theidea oftheCompactCity (vanRooijen, 1984) . Inthis casetheurban forests

shouldbe concentrated intheurbangreenbelt.Connecting differentforests inthisregion with corridors

i.e. Minneapolis (Vala, 1983) or even connecting the greenbelts of different cities (Randstad Green

Structure) could createan interesting structure ofurbanforests. Others wantto havemore green zones

inthe city itself, so more forests inside the cityboundaries. What willbe the bestin a specific situation?

The need to cooperate

Moreurban forests are needed. But this is not a case just for the city planners or foresters. When there

is a planto createa newforestona piece ofland, the plannermustknowthat forests are dynamic. The

forest mayneed morespace than the piece ofground offers (Reuver 1989) . Whenforesters are involved
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in theplanningprocess fromthebeginning, thesekinds ofproblems can beforeseen. Theplanningprocess

isnotfinishedwhenthe plan has beenprepared. Theremustbefeedbackand monitoring to getthe desired

results.

Whena forester is asked to create a new forest near a city, it would be helpful to knowbeforehand what

theotherexpectations ofthe forestare.Production willsurelynotbethemaingoal. Thedemands should

beanalyzed together with planners, sociologists and others.

It wouldbewiseto inform the public from thebeginning ofthe project. Thenpeople will knowwhat is

going on and will notbe unpleasantly surprised, as has often happened in the past.

If the projectis to bea success, notonly on the short term,but also in thefuture cooperationbetweencity

and country planners and foresters is a must. Foresters know the problems involved in establishing

forests in or nearby cities (soil conditions, required tree species andprovenances) and the proper care

thatshould be taken to reachand maintain the desired result. This is also importantwhen one knows that

the aim is to create more urban forests againstlower costs . How can this be realized? And, furthermore,

the wish for more natural forests?

Some points for further discussion

Theneedformoreurbangreenspaceand especiallymoreurban forests has been agreed upon. Butwhere

should theseforests besituated? Insidethe cityboundaries orin thecitygreenbelt?Orevenona different

spot? Plantingnewforests would imply that other forms ofland usehaveto disappear.What are those?

Whennewforests areplanted, planners andforesters mustfind awaytofittheforests intothe landscape

(notjust "fillup the place").

Themostimportantfunction of (new)urban forests in the future willprobablybea recreational one. But

the otherimportant functions must notbe ignored. Howcan different functions best be realized at the

same time (multiple-use)? What will be the priorities? The desire towards more natural forests is also

something to keep in mind. Whatwould be the best way to do this?

Plannersmustknowthe consequences oftheir ideas . Foresters can provideimportantinformationabout

thepossibilities and drawbacks offorests. Consequently, foresters willberequired to playanimportant

role inurban forestry. Just what the tasks ofthe "modern"urban forester willbe certainlyremains tobe

answered.
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URBAN FORESTRY AND FORESTERS IN FRANCE

Eric Bonnaire

INRA, Zoologie Forestière, Ardon

France

Introduction

The trees in the urban and peripheralurban environmentappear in different compositions . Theycan be

isolated trees inthe streets or in squares; they can be found in lanes, parks and gardens, in arboretums

andofcoursein foreststands in or nearby towns . All these trees form a kind ofplantnetwork: the urban

forest. For us the term "urban forest" is thereforethe sum total of this entire "green tissue".

In the course of the centuries, the tree has asserted itself in the city, termed the "URBS ecosystem" by

Duvignaud. It was primarilya symbol, a sacred thing and a resource providing wood, fruit and shade

for the inhabitants and the cattle. In recent times, the tree has become appreciated particularly for its

contribution to the quality of life, for embellishing, so improvingthe urbanenvironment (Holodinsky,

1990).Indeed, sinceWorldWar II and afterthe "greatperiod ofconcrete"withwhichthehousingproblem

wassolved, ayearning for amorepleasanturban environment emerged. Atthesametimethe ecological

movement gained a foothold in society. A need for trees made itself felt as early as the 1970s and even

moreinthe 1980s. Even in French law, more notice is taken oftaking account ofvegetation, especially

trees,bytheauthorities (Thonon, 1982) .

Nowadays,the urban forestfaces differentproblems and a variety of constraints, which are not always

newandwhichstrongly influence its management.

Influence of history and consequent protection

Thereare cleartraces ofhumanintervention,mainlyin the peripheralurbanstandsand thelargedomains

(Boulogne,Vincennes, Fontainebleau),witnesses ofa stirringpast: clearings, destruction, reconstruction

andreshaping. 'In France peripheralurban forests areamong the oldest cultivated and managed forests

to satisfy the economical needs of the society. These very old human interventions must betaken into

accountifonewants to understand theproblems that arisein urban forests' (Decourt, 1979) . TheBois de

Boulogne is a typical example of what these large domains (which are now protected) have endured

(Paquet, 1986).

TheBois de Boulogne was named after a chapel built in 1320by the inhabitants ofMenuls lès St Cloud

in honour ofNotreDame de Boulogne surMer after a pilgrimage there. After a while, the village was

given the name of the chapel. The Bois de Boulogne has established by a royal edict in 1479. At the

beginning it was a partofthe forest of Rouvray that soon became a highly appreciated royal hunting

territory. Colbert,underthereign ofLouis XIV,madethe firstmanagementplan forthe Boisthe Boulogne

in order to produce oak for shipbuilding and to helpgamemanagement by creating straight rides and

star-shapedcrossings. Itthenbecamea placefor leisure, especiallyunderLouis XVandtheRegency.The

Bois was plundered during the revolution. Its destruction was almost complete. Napoléon ordered

extensive worksto reconstruct it, but after the defeat at Waterloothe allies occupied Paris and the Bois

de Boulogne was once again almost completely destroyed. It was then reconstructed during the

Restoration. In 1848 it became the property of the French people. Under Napoléon III works were

undertakenbyVaréandAlphand to restoretheBois. Itwasagainpartlydestroyed duringthewarin1870.

Since that date measures were taken to maintain the Bois de Boulogne in a forested state. The present

managementstarted in 1929. In 1957,theBoisbecameaNational Heritage ("site classé")and subsequently

anymodification (except for normal working operations) to the Bois without authorization from the

Ministry of the Environment is forbidden. This protective regulation is as a "straight-jacket" to the

management, but the situation is not so clear nowadays.

38



Urban forests

Fontainebleau is also interesting from this point of view: so many administrations are involved in

maintenance, preservation of historic buildings, etc. thatmanaging the domainas awhole has become

cumbersome.

There is a commonstructure tobefound in thesefamous domains used by the French kings to relax . They

show the trace of history: a castle, surrounded by French and English gardens which in turn are

surrounded by gardens,forest parks and forest stands. The further away from the castle the wilder the

surroundingsbecome.

Historyis also apparent in individual trees that were planted, for example, during important events or

to celebrate them. Cityplanners, like Haussmann, left their markwhich are still visible today: lines of

plane trees (Platanus x hybrida Brod.), certain gardens, etc.

Thehistorical aspects strongly influence themanagement oftheurbanforest, essentially becausemany

typesofprotection lawsarederivedfromit.But this is nottheonlyaspectthemanagershave to takeinto

account.

Management ofgreen spaces. The case of Paris

Exceptforthetwooutlyingandfortunatelyprotected Bois (Bois deBoulogneandBois deVincennes) the

city of Paris does not have any free space that could function as a green space reserve (Guérin, 1990) .

Thegreenspacesand plantations ofParis aremanaged by theD.P.J.E.V. (DepartmentofParks, Gardens

andGreenSpaces) . It consists ofa general administrative service and a technical service that supervises

10 divisions, 8 for the management of the green spaces, one for the management of lanes and one

responsible forthe treenursery.So the city ofParis has aspecialized service tomanageall itsgreenspaces

(although, trees in lanes (85,000 trees) and trees in cemeteries have onlycome underthe D.P.J.E.V. since

1986). This taskhas notbeenputintothehands offoresters, contrarytowhathappensin other countries,

althoughtheycantakepartinit: thedivision oftheBois de Boulogneincludes 1 forestry engineer,2agents

and 6 forest workers among the 312 employees (in 1986) . The goals are different from the ones of a

"normal" State Forest. The silviculture is not a dynamic one. The treatments are often of a sanitary

character.Thenaturalregeneration is eliminated in the forestparksso thattheylook "clean".Mostofthe

forestparks are thereforeaged and presenta structure ofold high forestunderwhich onlya fewyoung

trees ("baliveaux") canbe found: those that havebeen damaged during the logging of the old reserves

or that are retarded in their growth performance.

Thinningin parks and gardens is systematically neglected because they have a bad reputationbythe

authorities and the general public. Nevertheless, this process is essentialbecause theplanners often plant

too densely to compensate for the poor natural regeneration. Without any thinning and with the

systematic replacementofeachtreecut, aswas donesometimeago in Paris,the trees suppresseach other

and eventuallydie when theyareovershadowed. Moreover,the gardens getabad appearancebecause

theyare insufficiently opened up. Flowers, bushes and lawn cannot growany more. Managers must

therefore plan thinnings and execute them. Thatmeans that they mustbe able to explain and convince

the general public of its necessity (Guérin, 1990) . This brings us to the main constraint and its

consequences: thepressure exertedonthemanagementbythepublicand itsrepresentativesandtheneed

forinformation about the reasons thatguide the managers.

The social role of the urban forests

Asmentioned above, a need for trees has made itself felt by society sincethe 1970s . AfterWorldWar II

therelationshipbetweenurbanpopulationand trees changed. Itis no longerseenasnecessarytofell trees.

Whether as a individual or in more complex structures like lanes, parks or gardens, the tree has an

importantsocial rolewhich strongly influences its management.

Itbecame part of the struggle of the importance of biotic and abiotic elements, a natural element in a

mineral environment (Services des Espaces Verts de la Ville de La Rochelle, 1990). The individual tree,
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in connection with architecture,maybeabovealla plantrelaybetweenus,humanbeings, andthenatural

kingdom, the immobile and the living at the same time. It has becomethe reassuring accomplice ofthe

lonelytownsman (Rumelhart, 1990).

The tree is also the "green memory" ofthe country people who have settled down in or around a city,

expressedbytheyearning for greenery in the form ofan individualplantor ina more organized structure.

For example the urban hedge could be considered as an equivalent for the field hedges inthe country-

side. Second generation city dwellers knowwhere their parents lived onlybywhattheyhavebeen told .

Theyhavea"greenmemory" too, butwithoutany image in theirminds. Thusaphenomenonofuprooting

appears.Theurbanpopulation wants tofind intowna part ofwhattheyhaveleftin the countryside . For

example someone who used to live in the "MassifCentral" likes to find a chestnut-tree (Castanea sativa)

near his house.

The tree has become an element of compensation. The previous primary needs for building material,

fuelwood, fruit, etc. havenow beenreplacedbyothers . Nowadays themain function ofthe urban forest

is that of recreation. It is no longermanaged for theproduction ofwood; otherforests have thatfunction.

Consequentlyanother type ofmanagementis required . Nowadays, differentsocial activities are offered

to the public: cycling, nature walks, botanical trails, sport, etc. People go for a walkin the forest to get

some freshair, to relax. In the forested area of the Bois the Boulogne, the maingoal is to offer the public

a "real" forest atmosphere at the gates ofParis . The park zone, essential for the landscape, consists ofan

openareawherethepublic can relax withoutconstraint. Inshort, themainmanagementgoalis to provide

the public with "the forest at home".

Some parks and gardens have been created solely for recreation from the start, like the Parc Monceaux.

Others haveacquired this function slowly, like the Bois de Boulogne since the end ofthe reign of Louis

XIV.

Toreturn to the social function, a study of40 towns with less than 10,000 inhabitants each has recently

beencarried out (Luginbuhl andCros , 1991) . It deals with thewaythe tree is perceivedand its relationship

totheinhabitantsandtheauthorities. Theauthors noticed a revival ofthetreein thetown'smanagement

policy. The authorities are forced to take into account the social diversity of the population. The social

origin oftheauthorities also influences the way inwhich they manage the tree patrimony oftheirtown.

Theway theparks and gardens are organized often reveals the succession ofthe differentmayors in a

town.

Thetree is considered to be a decorative element, but also as an important element in the management

andbuilding ofthe urban landscape in order to structure it. Thus the authors ofthestudydistinguished

a short term policy (decoration) and a long term policy (structuring of the landscape) . The study

concludes that some trees can be seen as modern or designed for big towns, while others are more

traditional, more rustic and are to be found in villages .

The tree also has a patrimonial value depending on the rarity of the species and its characteristics

(dimensions, shape, colour), theyear itwasintroduced in France (for examplethefirstTaxodiumdistichum

in Rambouillet, orthe first Robiniapseudoacacia by Robin) or its location inthe town. The treeis asymbol

and a signal. Planted on special occasions such as historical, political, religious, social or family events,

the treemarks the greatstages ofthe history ofa country and its people. Itis also a signal inthelandscape.

It shows a crossing, a danger; it signals the approach of a village, etc. (Durand, 1990) . It expresses the

changing of seasons to the urban population.

The ecological role is also well perceived . The trees house an important micro-fauna. They are a refuge

forsmall animals like squirrels and birds, and therefore they are often preserved until they die. Many

studies on dynamics of bird populations in towns carried out show the extent to which the scientific

communityare interested in trees as elements ofthe urban bio-environment. Theyforma "green screen"

withamoderating role (temperature,moisture, etc.) . Theymufflethenoisecausedby traffic. They purify

the airby intercepting part ofthe pollutants, especially dustand liquid pollutants (oil).
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Nevertheless, the tree can apparently be absent from atown without any serious consequence. Venice

is veryfamous for being a picturesque and pleasant town, though there are very few trees. The same

applies for Cordoba, Toledo, Nürnberg or Edinburgh. Trees can be rare, even absent. Trees, but not

plants.Towns do not necessarily need trees to be seductive (Rumelhart, 1990).

The social role ofthe urban forest is one ofthe first thatmustbetaken into account. Itis the very "spark"

ofthemanagement. Publicopinion canpreventthemanagerfromacting, ifhisintentionsaremisunderstood.

Management constraints caused by the character of the town itself

Theurbanenvironmentis hostile to plants formanyreasons . Peoplemay dislike the leaves and fruitthe

tree produces and it can block the view as it grows. Too often it is treated as a simple piece of urban

"furniture".It is surprising that a tree persists in producing sprouts and leaves even after being injured

bycars or being drastically pruned, after being damaged by road works, after absorbing salt spread on

thestreets, etc. Atreegrowingundersuch conditions will oftenhave tobe cutprematurely andwill often

befoundrotten, stained byfungi or attacked by insects . Theultimatemanagement costs arethen higher,

because the trees have to be replaced and the wood has no commercial value any longer.

The growing conditions in the urban environment differ considerably from those in the natural

environment, especially fortheroots. Thephysiology, thegrowthandthe functioning oftheroot system

intheurbanenvironmentarealmostunknown. This offers scientists anunexposed fieldforexperiments.

Wemusthavehomogeneous populations oftrees ofknownorigin tomanagetheurbanforest correctly.

These tree characteristics haveonlyrecentlybeentakeninto account,butunfortunatelyonlyin towns that

are large enough to have a specialized service for green spaces .

The state of urban forests at present

The main management problem at present is the ageing and the renewal or restoration of the urban

forests . Weinherita plantpatrimonydesigned during the 19th century (...). Mostof the lanes inour towns

were planted between 1830 and 1900. This old heritage is difficult to manage for, in many cases, it has

not been renewed in time. Moreover, it has repeatedly been mistreated, and quite often no longer

responds to our present objectives.' (Durand, 1990) .

Forthereasons givenabove, urbanpeoplearevery attached to thepresence oftrees intheirenvironment,

butthey are even more attached to the trees in their own neighbourhood - to their trees -tothe trees in

theplaceswheretheygofora walk. They rally easilywhenthey thinktheir treesarein danger, sometimes

correctly,but often because they havebeen badly informed. Therehas been noticeable progress in this

field. Sometownsnowpublish leaflets or inform the publicbymeans ofinformational signs, to make them

aware ofthe need for management measures.

Alongterm managementplan is needed . "Doesn'tthepractice oflongterm planning point totheforesters

tobringtheirknowledge ofthe trees to thetown?" Andcan thefrench foresters not "getout oftheirforest"

like their foreign colleagues? Can a productive function not be envisaged? Commercial exploitation

obviouslyis notand never will bethemainaim, it will simplybethe consequence ofgood management,

i.e. appropriate care and good knowledge of the trees.

Conclusion

Themanagement ofthe French urban forest appears to be very complex because ofits many roles and

also its different origins and variety of regulations. It has long been neglected, but the development of

its social functions andthe publicpressurehaveencouraged alongtermpolicy, thoughthere is still much

to be done. Towns should gradually make an inventory of their tree patrimony. They will have to

collaborate with the other users ofthe urban space, with the arboretums, botanical gardens and plant

nurseries to enable a diversification of the plantations . Tree knowledge needs to beimproved. Lastbut
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not least, the efforts of the managers will have to be substantial to make up for the previous lack of

information, a situation unfortunately not specific to theurban forest.
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Introduction

Oslo, the capital ofNorway, is surroundedbyforest areas ofapproximately 1700 km². These forest areas,

collectively called "Oslomarka", are characterized bygood timber productionand diversityofspecies.

The ecological "Oslofield" is well known by ecologists around the world. Oslomarka is situated in

Norway'sdensestpopulatedareaandhasmanyusers . Consequentlythemanagementofthis forestoften

leads toheateddiscussions . Byusing theOslomarkaas anexample, Iwill tryto giveyouanidea ofwhat

wein Norwaydefine as urban forestry, and how wetry to solve conflicts.

Historical introduction to Oslomarka

Atthebeginning ofthe 17th centuryFinnish immigrantsbegan settling inthe forests near Oslo (Oslo was

at thattimeasmall townwith3000 citizens in an area ofjust4km²). Almostall small farms still inexistence

in Oslomarka are of Finnish origin. Forestry, iron production, tar and charcoal making, hunting and

fishingareactivities that have taken placein theforests sincetime immemorial. Manyplaces in Oslomarka

haveduring the years been used as grazing fields for cattle and sheep.

Theuse ofOslomarka for recreation has a relative short history. It was notbefore the middle ofthe 19th

century that citizens of Oslo began using Oslomarka for recreation on a noticeable scale . As Oslo was

rapidlyexpandingin thattime,conflicts aboutthewaterarose.Thewatercourses inOslomarkahadbeen

used for generations for timber floating. The fast growing industry needed power, and the increasing

population ofOslo needed clear drinkingwater. Conflicts still arise overwater, but thenbetweenother

parties involved.

In thesecond half ofthe 19th century several skiing associations werefounded. These associations were

rather exclusive, and were dominated by people from high social classes. The associations used

Oslomarka asa training area, andmanyof thembuilt cabins in the forest. Thepeople living in theforests

were hospitable and they offered food and lodging for a symbolic fee. As the number of skiers and

ramblers increased, commercial sport-restaurants started to develop. The first "café" inOslomarka has

openedin 1889.

Just as people began to use Oslomarka for recreational purposes, the commercial forestry underwent

great changes. People with an education in forestry from Germany, and later from the Agricultural

University of Norway, introduced new ideas in forest management. From the 1920s on, an effective

networkofforestroads has beenestablished to easethetimbertransport. Atthebeginning ofthis century

anextensivedrainage ofpeatlandwas carried out. SinceWorldWar II, clear-cutting systemshavebecome

predominant.

The present situation

The population of Oslo has dramatically increased these last 150 years, from 18,305 citizens in 1835 to

451,099in 1987. Combined with improved effectiveness in silviculture and forest techniques, this is the

reasonthat most ofthe people that one would comeacross in Oslomarka today arethere forrecreational

purposes . The number of people living in the forests is decreasing as a result of the changes in forestry

andagriculture.
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Ownership structure

Thereare nearly2000 forest owners in Oslomarka. 83% ofthe area is privately owned, 16% is ownedby

municipalities such as Oslo, and only 1% belongs to the state. As the large number of forest owners

indicates, most properties arerathersmall in size. However, theproperties surrounding the cityborders

are large. The property that is of the greatest significance to the inhabitants of Oslo is owned by the

municipality of Oslo. It comprises 17,500 hectare, and is situated around the city. The main difference

between the other forest properties in Oslomarka and the Oslo municipal forests is that the latter does

not consider commercial timberproduction to bethe main priority.

When talkingabout ownership structure it is important to be aware of the right, established by law, of

freeaccess to anyforest inNorway. Therearenofences inNorwegianforests, and unlessyouarean expert

on border signs, you will not know whenyou cross over from one property to another. In any forest,

regardless ofwho the owner is, everybody hasthe right to camp,to indulge in sporting activitiesandto

pickberries or mushrooms.

The multiple-use of Oslomarka

Oslomarka is a real multiple-use forest. Commercial forestry, with the exception of the Oslo municipal

forests, has first priority in the utilization of the area. The productivity is higher than the average in

Norway.Theannual cutinOslomarka is approximately 600,000 m³,which is 3-4% ofthenational quota,

while thecommercial forestarea amounts to only2% of the total commercial forestareain the country.

Thedominant species areNorwayspruce (Picea abies), Scots pine (Pinus sylvestris) and birch (Betulaspp.).

Spruce and pine belong to the commercial species. Oslomarka is the object of an intensive silviculture:

planting, clearing, thinning and harvesting operations. Harvesting and transport arenowadays mostly

carriedoutbyharvesting machinesand forwarders. In Oslomarkaa forest road which can carryeventhe

biggesttimber trucks is neverfaraway. Because ofthemechanization ofthe forest operations, fewpeople

are employed in forestry compared with 30 years ago. In this connection the many indirect effects of

forestry mustnot be underestimated .

Oslomarka is ofinvaluable importanceto the citizens of Oslo providingthe opportunity to getawayfrom

the citynoise to getsomepeace ofmind. About600,000 peoplefromOsloand neighbouring districts use

Oslomarka for recreational purposes. On a nice winter's sunday we may estimate that about 100,000

skiers use theforests . The centre ofOslois linkedby tramwith the hill ofHolmenkollen (which is famous

forits ski-jump)and the surrounding forests.Thereforeit is notunusual to see people dressed upfor the

wilderness, orwandering with a pair ofski's on their shoulders in themiddle of thetown. Forthosewho

wantto drive to the forests, parking places with a capacity of 10,000 cars havebeen built at the edge of

the forests.

People are different. Some like to follow paths and tracks, some like cycling or walking on the existing

roads,and others wish to leavetheroads to find placeswherenobody hasbeenbefore. Oslomarka offers

all this. Theforest roads arebuilt to ease forest operations and timber transport, butmost ofthe people

usingtheseroads do this forrecreational reasons. There are plenty ofmarked pathsbothforsummerand

winteruse. In the Oslo municipal forests avariety of sportfacilities such as ski-jumps, slalom-ski-slopes

andilluminated ski-tracks havebeenbuilt frommunicipalfunds . Thepreparationofslopesand ski-tracks

are largely carried out by the Forest Service of Oslo.

Oslomarka has a diversity ofanimal species . The conditions for animal life arebetter in Oslomarka than

inmost other conifer forests around the country. Moose (Alces alces), roe-deer (Capreolus capreolus), hare

(Lepus capensis), fox (Vulpes vulpes), squirrel (Sciurusvulgaris),badger (Melesmeles) andbeaver (Castorfiber)

are common mammals. Moose often cause trouble when they try to go downtown. There are a lot of

differentbirdspecies. Thematinggames ofblackgrouse (Lyrurustetrix) and capercaillie (Tetrao urogallus)

canbe witnessed atdawnin the springtime. Except forthe Oslo municipal forests, where the animal life

is protectedbylaw, hunting is possible with the permission of the land owner. Fishing is permitted in

the lakes that are not used as drinking water reservoirs, provided that a fishing license has been

purchased. The most common fish species are trout (Salmo trutta) and perch (Perca fluviatilis).
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Oslomarkaincludesareas in 18municipalities scattered overfour counties.Twelveofthese municipalities

including Oslo are totally or partlydependentonwater supplyfrom Oslomarka. Oslo is a largepower-

consumer.Most ofthe energy used in Norway is hydroelectricity, therefore high-voltage cables are

necessarytosecure the powersupply of Oslo. Unfortunately,mostofthesehigh-voltage cables mustgo

through the forests. The need for more urban space is a constant threat to the forests.

Conflicts

With all thesedifferentinterests, conflicts arise overthe use ofOslomarka. Wecan sort out theusers into

twogroups: 1) those whose activities depend onthe forests, and 2) those whose activities will decrease

the forestareas . Thetwo groups cannotcooperateand it is a political question whetherthe municipality

wants forests or urban areas . The citizens of Oslo are concerned about their forest. This was clearly

expressedin1946, when30,000 peoplemarched inthestreets demonstrating againstthe construction of

ahigh-voltage cable throughthe forest.

Asfor urbanforestry, I will only deal with thegroup which has forest as a common denominator. This

group consists of those who depend on the forest for their income and those who use the forest for

recreational purposes.

Timberproductionand recreation should bebalanced so they can coexist. However these two interests

have lead to many discussions throughout the years . Modern silviculture can best be characterized as

large-scale clear-cuts, monocultures, an extensive network of forest roads and the use of big forest

machines.This has provoked publicopinionwhichopposes commercialforestry. This opinion is thebasis

forseveral interest groups . Some ofthem focus onthe environmental effects and effects on animal life,

some of themare more concerned about the forest as a park and the effects ofmodern forestry on the

landscape.

In the 1950s and 1960s the discussions about the management ofOslomarka were rather heated and the

dialogue was not as objective as it should have been. The foresters stuck to the principle that large-scale

clear-cutting and planting wasthe onlyand biological correctway tomanage the forests. Many ofthem

were very convinced about their infallibility and when the professor of silviculture at the Norwegian

agricultural university pointed out froma newspaperarticle, that othermethods of silviculture existed,

hewas considered tobe a traitor to their cause.The Forest Service ofthe Oslo municipal forests was the

maintarget of the public's negative reactions . It wouldseema bit unfair considering theworkthe Forest

Service has done for recreational purposes. Nevertheless, it was, and still is the Forest Service's

responsibilitytomake ski-tracks,markpaths andso on. The interestgroups had a dualistic viewofforest

roads . Some wanted a completeuntouched nature and did not tolerate the idea ofa network of roads in

the forests . Others saw that the roads could help the old and the handicapped to getout into the forests

and also that the roads were ideal for cyclists.

Huntingisanactivity that can hardlybe combined with otherrecreationalactivities in theforests nearest

to Oslo. Because of the high standards that are required for drinking water, the lakes that are used for

watersupplycannotbeused for otherpurposes. All these conflicting interests made it clear that specific

regulations for the Oslomarka area were necessary. At the time of the discussion, forest legislation was

inadequate to deal with all the conflicts around an urban forest.

The need for new guidelines

In the 1970s discussions about Oslomarka becamemore constructive, multiple-use plans weremadeby

the different forest owners organizations and forest legislation was subsequently changed.

Theparties involved in Oslomarka could not agreeaboutwhowould have thejurisdiction oftheareas.

The forest owners were not very keen on special restrictions for Oslomarka. No matter what the

restrictions were, limitations on forestryactivities would betheresult. The other partieswantedasmany

restrictions as possible to be imposed onforestry activities and wanted the Ministry of Environmental
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Protection to have the authority, creating an unfavourable situation for forestry. If a forest area of

Oslomarka's magnitude were managed by a ministry with no forestry competence, there would be

serious doubts as to whether timber production would be taken care of in the proper way.

The solution was found by changing the forest legislation. The purpose of the act until 1976 was 'to

promoteforest production, afforestation and forest protection' . In 1976 additions weremade, such as:

Emphasis shallalso begivento theimportance offorestsas a sourceofrecreationfor thepublic, a major

element ofthe natural scene, a living environment for plants and animals, and as hunting and fishing

areas.'One ofthenew paragraphs stressed the need for stricter and more detailed regulations in 'areas

whichare ofparticularvalue fromthepoint ofview of outdoor activities and environmentalprotection.'

That sameyear provisional regulations concerning forestry in Oslomarka were introduced. Until that

year,Oslomarka hadbeenmanaged just like forests everywhere else in the country.

Permanentregulationsconcerning forestryin Oslomarkawereintroduced notbeforetheyear 1984. Since

the regulations were based on forest legislation, the authority was still in the hands ofthe Ministryof

Agriculture. A decision was made to delegate the decision-making to county level . On account ofthe

recreationalvalue ofOslomarka, theregulations contain restrictions onsilvicultureandforestoperations.

Special rules fortheuse ofpesticides are given, forest roads cannotbe constructed without permission

ofthe forestauthorities,the use ofexotic species and peatland drainingare prohibited . Clear-cuts areno

longerallowedto exceed 5ha, exceptforareas farfromtheurbanized regions,where themaximum clear-

cut area is 7.5 ha.

Oslo municipality forests

Theforests ownedbythemunicipality ofOsloare in a special position. These are themostfrequentlyused

forests for recreational purposes in Norway. Therefore, the Forest Service of Oslomust haveguidelines

that take care of the wishes and needs of the citizens. The management of the municipal forests is

accountable to the city council ofOslo. The Forest Service of Oslo municipal forests differs from therest

ofthe country. Instead oftrying togetmaximumprofitfromtimberproduction, their mainjob is to make

the forests as suitable as possible for outdoor activities. Since 1974, one of the main objectives for the

management of the municipal forests is formulated as follows: 'in any conflict between the differing

interests, concern for nature conservation, outdoor recreation, watersupply, animallife andfishing shall

take precedence over maximization of the economic returns from the forestry operations alone.

In themunicipal forests, a different type of silviculture is now carried out. Various harvesting methods

are used and clear-cutting is adjusted to local conditions. Protecting the landscape is nowadays an

important task for the forest service. The use ofmotorized vehicles on the forest roads or cross-country

areprohibited.Thechiefforester can issuepermits to those living or workingin theareaand,for example,

toassociations runningbus toursfor senior citizens orhandicapped people. Becauseofconflicts between

different recreational activities there are restrictions on specific activities in the areas including:

restrictions on horse riding and prohibition ofhuman activities in or close to the lakes used for water-

supply. Animal life is protected in the municipal forests, and hunting is only carried out by the Forest

Service when the elk population is increasing too fast. Some of the forest areas are protected for

recreational or scientific purposes, pursuant to the law of nature conservation.

Conclusions

The special forestry regulations in Oslomarka do not guarantee that all conflicts will be solved . The

regulations arecritically assessed againandagain, and Ithinktheyalwayswill have to adapt to changing

conditions.

The timber production of Oslomarka is a resource of great importance for the community, but the

utilization of this resource is dependent on supportfromthemajority ofthepeople. Todaya greenwave

rollsoverthepoliticallandscape inNorway.Manynature conservation organizations consider commercial

forestryas anenemyofthe environment. It is the forestry's responsibility to convincethem that this idea

is incorrect.
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One'sviewonforestutilizationalso depends ontheeconomic situation ingeneral. Ido notthink that the

intensified harvestingafterWorldWarIIwasacoincidence.Measuringthevaluesoftherecreational use

ofurban forests is difficult, but the hugenumber of users ofOslomarka speaks for itself. Nevertheless,

forestowners maythink itunfair that they losesome oftheirincomebecause other people makeclaims

ontheirforest forpurposessuchas recreation . Therefore I think thatthebestsolution wouldbemunicipal

owned forests close to the city, like the Oslo municipal forests. Here citizens can, by their freedom of

political choice, choose the forest management theywant.
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URBAN FORESTS IN THE TROPICAL CONTEXT: the case of the Forêt Classée du

Barrage de Ouagadougou, Burkina Faso

SiéKambou

Centre National des Semences Forestières (CNSF)

Burkina Faso

Introduction

In theSaharanandSahelian countriesurban forestrymustbeintegrated inthe general context ofthefight

againstthe desertification process . Butalso atthe overall protection ofthe environmenteverywhere else

onour globe.

Theprocess offorest degradation canbe seenin developed as well as developing countries (likeBurkina

Faso) affecting all forest types . The Centre Technique Forestier Tropical (1989) stipulates that about7.5

million hectares of dense forest (i.e. 0.62% of the actual surface) is lost each year, mainlyfor agriculture.

Thisleads toserious degradation ofthe vegetation and thesoil. In developed countries the phenomenon

of environmental degradation is presented in terms of urbanization and industrialization, while in

developing countries (for example in Africa) this phenomenon can be best seen in terms ofbush fires,

wood cutting and shifting cultivation. Urbanization is only recentlybecoming a growing concern.

This will be demonstrated by presenting the Forêt Classée du Barrage de Ouagadougou case. First the

overall state of the forests in Burkina Faso will be presented .

Forests in Burkina Faso

Burkina Faso (formerlynamed Haute-Volta) is situated in the centre ofWest Africa, atthe inner belt of

theriverNiger, and encompasses about 27.4 million ha. The climate is ofthe soudano-sahelian tropical

type, characterized by two seasons: a dry season (6-9 months) and a rainy season (3-6 months) with

rainfallfluctuatingfrom400 to 1400mm.Asaconsequence the countryismainlydominatedbysavannas,

steppesand someclosed forestremnants along streams, the so-called riperian forests.Thelatest landuse

area figures and the status of the forests are presented in Table 1.

Table 1. Total land use area estimates and status (106 ha) . Figures based on Comité Interétats de Lutte

contre la Sechéresse au Sahel, FAO, IUFRO (1989).

Woodlands

reserved forests

15.4 56%

3.8 14%

unreserved forests1 1.6 42%

Agricultural land (including fallow) 5.8 21%

Unproductive surfaces 2.9 11%

Others 3.3 12%

Total 27.4 100%

The case of the Forêt Classée du Barrage de Ouagadougou'

Situated in the north-eastern part of Ouagadougou (see Figure 1) the FCBO covers an area of 210 ha.

Reservation and hence fire protection by the Forest Service are effective since 1953. The area is

geographically situated at 12°49' northern latitude, 1°49' western longitude and at 300 m altitude.The

annual rainfall amounts 850 to 900 mm. There is a rainy season fromMay to September which reaches
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its peakin July/Augustand a dry season fromOctober to April, subdivided into a dry and cold period

fromDecembertoFebruaryanda dryand hotperiod fromMarchtothestart ofthe rainyseasoninMay/

June (Sawadogo, 1990).

The vegetation of the FCBO can be characterized as a savanna mosaic of natural and artificial tree

formations.Thenatural tree formations aredominatedbyAcacia spp. , Anogeissus leiocarpus, Butyrospermum

paradoxumsubsp.parkii, Combretum aculeatum, Combretummicranthum, Guierasenegalensis andPterocarpus

erinaceus. Whilethe tree plantations aremade up ofAcacia nilotica var. tomentosa, Anacardiumoccidentale,

Azadirachta indica, Eucalyptus camaldulensis, Gmelia arborea, Khaya senegalensis and Tectona grandis. Also

riperian tree species like Mitragyna inermis and Ficus gnafalocarpa can be found along the stream of

Dassasgo(see Figure 1 ).

The FCBOhas animportantfunction to play in combatting the desertification and pollution processes

inandaroundOuagadougou . Urbanization and its relatedproblems are becoming imminentinBurkina

Faso. The FCBO contributes to the prevention of desertification, since it favours soil restoration by

preventing erosionand byprotecting the environment. The FCBO contributes to noise diminution, it

forms a catchment area ofdustand it fulfills a not negligible aesthetical function. According to Guinko

(1984) the FCBO is the only collecting area ofmedicinal plants withina 50kmradius ofOuagadougou.

This isalso a threat sincemanyplantspecies disappearduetotheapplication of theuprootingtechnique.

Recreation of the urban population in the forest is another function it fulfills . The FCBO is also of

scientifical importance since it is a study site of the Centre National de la Recherche Scientifique et

Technologique (CNRST) and the Centre National de Semences Forestières (CNSF) . The FCBO is located

onold fallow land and of scientific interest to follow the forest dynamics.

TheFCBOthough protected is suffering from negativehumaninfluences. Bognounou (1991) summarizes

these influences in terms of insufficient supervision and protection, pollution by rubbish dump and

draining oil, poor water drainage in certain parts of the forestand forest degradation due to collecting

activities as wesaw before.

The role of foresters

Theforesters should makea continuing effortto convince politicians and members oflegislative bodies

abouttheimportance offorestry activities . Especially the direct and indirect benefits it offers as for food

production andrural development. This canbe best doneby demonstrating successful projects andby

showing that they can have short term as well as long term benefits (FAO, 1985) . The forester should

ensurethatforestryis regardedas avitalpartofnationalplans regarding food security, conservationand

preventionofdesertification.Agrowingpublicawareness ofenvironmentalprotection and theplanting

ofnewgreen spaces is also necessary.

Conclusion

TheFCBOis asymbol. It is a National Patrimony tobe safeguarded, because it is ofutmost importance

for plants and animals. Consequently, it must be protected against negative human interventions.

However, in spite of its protection, it is an established fact that the FCBO is not fully protected.

Thus,theattitude ofthe urbanpopulationtowardsthe FCBOmustchange. Thecitizens ofOuagadougou

shouldbecomeaware oftheimportanceand thelimitations ofutilization ofthegreen spaces intownand

the necessity to protect them.

In order to solve the problems, many questions have to be answered. A growing public awareness of

protection ofthe environment or planning new green spaces? Who is responsible, the people or the

authorities? And what is the role ofthe foresters is this process? Challenges for the future.
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Forestry as an alternative land use form for agriculture in the EEC

FORESTRY AS AN ALTERNATIVE LAND USE SYSTEM FOR

AGRICULTURE IN THE EEC

Maarten de Klerk

Department ofForestry, Wageningen Agricultural University

TheNetherlands

Introduction

At the moment there is an over-production of agricultural products in the countries ofthe European

EconomicCommunity (EEC) (Philipp, 1987; Weiger, 1988; Cijffers and Pebesma, 1989) . At first this may

seem a strange problem because there are other parts ofthe world (and also parts of Europe outside the

EEC)wherefoodsupplyis insufficient. Nevertheless, there is an artificial highprice levelfor agricultural

products in the EEC and is the main cause ofthis over-production. This paper investigates the extent of

the problem and the attempt of afforestation of agricultural land as a solution to this problem .

Brief description of the problem

Thebasis of the agricultural policy of the EEC consists of the following economicand social objectives

(Landbouw Economisch Instituut, 1985) :

1.

2.

To raise agricultural productivity by stimulating technical improvement and by assuring both

rational developmentofagricultural productionandoptimaluseofproductionfactors, especially

labour.

To reassure the families in rural areas a reasonable living, especially by raising the income per

capita of thoseworking onfarms.

3. To stabilize the internal market.

4. Toreassure the supply in the European Community.

5.
To guarantee a reasonable price level on delivering to the consumers.

(Strategic motives and the wish to be, to some extent, independent from other countries might have

played a role as well) .

An artificial price level for agricultural products was introduced as a means ofachieving the objectives

listed above, especially objectives 2 and 4 (Commisie van de Europese Gemeenschap, 1985) . There are

minimumpricelevels guaranteedby the EECformany products (suchas corn, milk (butter), beef,sugar,

wine) .Whencertain quantities ofthese products cannotbesold fortheminimumprice, the intervention

system of the EEC comes into operation. The surpluses are bought, stored and sometimes sold later or

exported at subsidized low prices (Cijffers and Pebesma, 1989).

As no mechanisms for coping with the situationwere built in, this policy resulted in growing surpluses

in the internal EEC market.In 1988 17Mton ofcorn, 1.4 Mton ofbutter, 785 kton ofbeefand 900 kton of

milkpowderwerestocked in the stores ofthe EEC. Thesesurpluses cause expenditures that theEEC can

no longer afford. The net costs of the agricultural policy of the EEC (expenditures of the European

Orientationand GuaranteeFund forAgricultureminustheincomesfromsubsidized exports) increased

from 11.8 billion ECU (European Currency Unit (1 ECU=±US$1.25) in 1982 to 21.1 billion ECUin 1987

(Cijffers and Pebesma, 1989).

Demarcation of the problem

As the over-production offood occurs within the common EEC- market, the problem of the surpluses

is essentiallya West - European problem. As the problemseems to bea European problem, it wouldbe

logical to consider theproblemonan European scale . But ofcourse there arebig differences betweenthe
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different member states of EEC . The situation in the northern states is quite different from that in the

southern states .Thedifferences includetheavailability ofland,products (e.g. thesurpluses ofmilkfrom

the northern member states, the surpluses ofwine from the southern), population densities, wealth,

availability of capital for investments, etc.

TheEuropeanagricultural policy also has aninfluence ontheworld market (e.g. the subsidized exports

offood products cause lower prices for those products worldwide) (Cijffers and Pebesma, 1989).

Asalreadystated, over-production is causedbyan artificialprice level . Supplyand demandarenolonger

kept in balance bythe price mechanism. Over-production and price levels are economic subjects . The

prices offood within the EEC and awards by subsidies to change land use patterns are made up bya

commonEuropean policy. The farmers are one ofthe mostimportant target groups because the future

oftheir enterprises are endangered . So the political, economic and social aspects of the over-production

problemarethemost important. However, other aspects (e.g. legal aspects such as the land use laws in

the various countries of the EEC) or silvicultural aspects (the possibilities for the afforestation of

agricultural fields) also contribute to a better understanding ofthe actual situation.

Possible solutions for the problem

There are several ways ofreducing the agricultural over-production in the EEC. The solutions based on

analternative use of agricultural fields will be discussed in the next section. Other possible solutions

include:

Lowering prices. This solution is certain to reduce the surpluses. Socially it is not a very acceptable

solution however. The income of farmers will drop and marginal areas will once again be placed in a

disadvantageous position (Weiger, 1988).

Production quotas. This meanslimitingtheamounts ofa certain productthatmaybeproduced on each

farm or oneach hectare to within the price system oftheEEC. This solutionwould only be feasible when

theproductioncanbeaccurately controlled. It will lead tomorebureaucracyand obstructdevelopment

into a healthy production structure (e.g. investments or modernization; Cijffers and Pebesma, 1989) .

Extensification ofthe agricultural production. This means reducing the production per surface unitby

reducing the inputs of production factors suchas energy, machine power, fertilizers, pesticides, labour

etc. Probably, themost important input factor that should be reduced is energy. It is closely related to

machine power, fertilizers and pesticides. This solution would have the most positive effects on the

environment,landscape and recreation (Weiger, 1988) . Ecologically oriented agricultural systemsand/

or agroforestry systems could be used in this option. The financial position of the farmers would

deteriorate. The costs of grants and intervention measures of the EEC could become really excessive

(Philipp, 1987). Financially, this solution would only work if consumers are willing to pay more for

products from extensive cultivated areas.

Alternativeuse ofagricultural land . Theland could justbe leftfallow (with a riskoferosion), "landscape

parks" canbe propagated or special biotopes "nature parks" can be established (Philipp, 1987) . What

thesesolutions have in commonis that they give no financial return. Therefore, they cannotbe used on

a large-scale.

Cultivation of newagricultural products (fibres, oil, fuels like alcohol) can also be propagated . The risk

ofintensification remains, however. Theincomes ofthe farmers drop. At present,there is not enough

knowledgeabout the use ofsuch products (Philipp, 1987).

Afforestation ofthe agricultural fields is also apossibility. This option will bediscussed in greaterdepth.
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Afforestation as a solution for the problem

Afforestation of agricultural land as a means oflowering agricultural over-production in the EEC was

first suggested in the Mansholt plan (Mansholt, 1969) . The EEC produces only 40% of the wood it

consumes.An over-production ofwood is not expected in the next few decades (Verlaat, 1991 ) .

Böhlmann states that afforestation of agricultural fields would solve this problem and is economically

and ecologically attractive (Böhlmann, 1986) . Delorme calls afforestation the most logical solution to

reducetheover-production (Delorme, 1987) . Philipp mentions that afforestation insomeareas does not

changethe pricelevels thatlead to over-production. Thefarmersmightchoseto continue thecultivation

ofproducts ofwhich already surpluses exist. In this situation the farmers canchange theirproductmix

orintensify the cultivation of the fields remaining in production (Philipp, 1987).

Different forms of afforestation can be distinguished, such as:

1.

2.

3.

Production of biomass (woodchips) in short rotations (between 2 and 12 years) for energy or

industrial (chemical) purposes (Weiger, 1988).

Production of paperwood or low-value saw-wood in medium rotations (15-40 years) (Weiger,

1988) .

Afforestationwith high-value forestspecies under traditional silvicultural systems .Theobjective

should be to produce a high quality of timber. This option would have positive effects on the

environment; it would offer jobs in forestry, especially in areas with a low forest cover. Besides,

itwould improve the landscape and increasethehigh natural and recreational values of forests.

The land will then be kept out of agricultural production (Philipp, 1987). Schulz states that a

decrease in the supply of tropical wood would give rise to an increase in the demand (and

consequently the prices) for oakwood and other high quality timbers in Europe (Schulz, 1989) .

The question as to whether the afforestation ofmarginal (less productive) or high productive grounds

should bedone remainsopen. Cijffers and Pebesma conclude thatafforesting highproductivegrounds

(in Great Britain and Ireland) would be an effective solution for the problem of over-production (the

production decreases rapidly) and muchwood would be produced (Cijffers and Pebesma, 1989) . Some

advantages and disadvantages of afforesting high productive and marginal grounds as found in

literature are presented below:

Afforesting high productive grounds:

Advantages:

Efficiency: Surpluses diminish rapidly and much wood is produced (Cijffers and Pebesma, 1989).

Justice: Production is lowered where over-production occurs.

Environment: Cultivation onhigh productivegrounds is mostlyintensive. Muchenergy,fertilizersand

pesticides arebeing used (Weiger, 1988) . Afforesting high productivegrounds could be combined with

extensification ofmarginalgrounds.

Disadvantages:

Income position: Theincome ofthe farmers would deteriorate if the bestgrounds were tobe afforested

(Philipp, 1987).

Personal preference: The individual farmer will probably prefer to keep his best soils for agricultural

production to get the better results from his daily work.

Afforestingmarginal grounds:

Advantages:

Optimalproductallocation: Producing onhighproductiveland ismostly cheaperthanonlowproductive

lands. As long as prices for agricultural products are average higher than for wood, in a free market

situation these lands would remain cultivated with agricultural products (Cijfers and Pebesma, 1989).
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Disadvantages:

Scale: Large areas (morethan 20% ofall agricultural land) should beafforested to arrive at the desired

lowering ofproduction (Philipp, 1987; Cijffers and Pebesma, 1989).

Jobs: Afforestationmayleadtomoreunemploymentand depopulation ofthemarginalareas (Mutsaers,

1983).Theposition ofthe southern member states would deteriorate (Cijffers and Pebesma, 1989).

This listisbynomeansmeanttobecomplete. Therearestillalot ofquestions left.Whataretheecological

and social effects? Will the cultivation onmarginal land be intensified whenhighproductive lands are

afforested? What should be donewhen in futurethedemand for agricultural products rises again?

The Dutch situation as an example

TheNetherlands is one ofthe mostdenselypopulated countries in western Europe. Only8% ofthe area

is coveredbyforests (Centraal Bureauvoor de Statistiek, 1985) . Therefore, thedemandforproducts and

servicesfromtheforest is veryhigh. In thelong term plan forforestryintheNetherlands, thegovernment

hasassignedthe followingpriorities to thedifferentfunctions ofthedutchforest: 1. Recreation, 2. Wood

production, 3. Nature,4. Landscape. This could indicate thatwood production is animportantfunction

oftheDutch forest.

Currently, 8% of the wood used in the Netherlands is produced in the country itself. The Dutch

Government wants to raise this figure to 25% beforetheyear 2050. Increase in the wood production in

the Netherlands should could beachieved by a more efficientuse ofthe already existing forests andby

afforestation ofthe following areas before the year 2050 (Ministerie van Landbouw en Visserij, 1985):

35,000 ha. Newafforested area (mainlyby the state).

15,000 ha. Non-permanentproductionplantations.

8,000 ha. Roadand boundary plantations (mainly by the state).

Especially the establishment ofnon-permanent production plantations should be effectuated by the

privatesector (Ministerie van Landbouw en Visserij, 1985). It is possible for farmers to participate in the

EEC set-aside programme and to afforest their fields with fast growing species. Ifthe rotation ofthese

plantationsdonotexceed 25years, theplantations will notbe subjecttotheexisting forestlaw. This means

thataftertheharvestofthewoodtherewill beno obligation toreplant. Permissionshouldbeapplied for

and registered in advance (Ministerie van Landbouw en Visserij, 1989) . Afforestation by the private

sector is subsidized by the Government in manyways (Ministerievan Landbouw en Visserij, 1985).

The decision ofthe farmers to afforest will primarily be determined by economic considerations (the

farmerisanentrepreneur;Parmentier, 1980) . Othermotivessuchas psychological or personal, however,

alsoplayarole (Hanke, 1986) . Afewexamples oftherentabilityofnon-permanentproduction plantations

willbepresented in this section (Table 1). In the Netherlands the species most suitable for production

plantations witharotation of 15-25 years, is poplar, Populus spp. (Ministerievan Landbouwen Visserij,

1989) . For plantations witha rotation of30-40yearsonmoreacid or other less suitableland, theplanting

ofspruce, Picea abies , might be considered. The cultivation of spruce however gives lower returns

however (Directie Bos- en Landschapsbouw, 1989) .

These returns are in most cases insufficient to make a living. The average returns from agricultural

cultivation are higher (Cijffers and Pebesma, 1989) . Returns could beincreased ifthe farmerdoes some

of the work himself, or if farmers earn extra off-farm income. Farmers with fields less suitable for

agriculture will notmakethehigheraverage returns fromagriculture anyway. Or, as a farmerin oneof

thenorthern provinces in theNetherlands put it: Asmartfarmerwhoownssomemarginalagricultural

lands, plants trees nowadays!
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Table 1. Returns ofproductionplantations ofPopulus spp.,clone: "Agathe F." . Thefollowing conditions

areassumed: Rotation period of 15 years; Individualprotection againstpredation; Grants yr 1 : ECU2278;

yr3:ECU243;N=400/ha; removal ofstumpsincluded. Amounts given are the averagereturns in ECU/

ha/yrwith an interest rate of7% (Ministerie van Landbouw en Visserij, 1989) .

Return (ECU/ha/yr)

Average

increment

Total

Production Standing At the

(m³/ha/yr) (m³)
timber road

9.5 142 208 298

14.5 217 253 377

18.5 277 279 437
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Introduction

One ofthe EEC's main objectives since its founding in 1956, is to guarantee farmers a stable and high

income and simultaneously fully satisfying the EEC's agricultural requirements . This policy was

stimulated by the introduction of controlled prices for agricultural products instead of a laissez-faire

policy ofprices determined by the supplyand demand ofan open market. The outcome has been the

regular existence of surpluses due to over-production stimulated by the fixed high prices.

Surpluses generate high EEC expenditures. A decision has been made to reduce both the amount of

money involved and to eliminate the surpluses. It would mean the rethinking of the entire EEC

agriculturalpolicy.

What type of policy would be needed to lower the production levels?

As a decision has been made to decrease the agricultural production, several alternatives were looked

forand found:

1.

2.

3.

4.

Lowering ofprices

Theloweringoftheprices oftheagriculturalproducts, givingsmallerprofits to thefarmers, would

generatea decrease in production. However this measurewould bring high social costs because

itwouldreduce theincome ofthe farmers and at the sametime obstructing rural developmentof

thoseregions .

Productionquotas

As de Klerk (see Chapter3) has already explained, this means limiting the quantitative produce

ofa certainproductatfarmlevel to within thepricesystemoftheEEC. This solution is onlyfeasible

whenthe production can be accurately controlled.

Extensification ofagricultural production

Aless intensive agricultural system using a smalleramount of production factors will lead to a

lower production per ha.This alternative is very advantageous for the environment, but it will

reduce the income of the farmer.

Alternative use ofagricultural land

Theconversionof agricultural land to otherlandusepurposes is yetanothermannerof decreasing

the existing production levels. The areas to be converted could be used for:

- Landscapeparks and natural parks - This alternative is not verypopular in less affluent EEC

countries,because the financial returns are negligible.

- Afforestation-This alternative will also lead to a decrease in agricultural production and the

farmers income. Nevertheless, the farmers will be compensated inthe form of subsidies and

thebenefits ofthe final crop when the trees are felled.

The Portuguese choice

ThePortuguesepoliticians favoured the alternativeuseofagricultural land as willbe explained next. This

has mainlybeen determined bythe physical conditions of Portugal.

Seventypercent ofPortugal's land surfacedoes notpossess theright characteristics foragricultural

purposes because the soil is poor, the land is steep and divided into many small strips .
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:
TheEEC shows an annual wood deficit ofover 100 million m3 (Soares, 1990).

Thegrowthrate ofPortugal's forests is higher than those ofthe northern EEC countries dueto the

favourable climatic conditions: even better than in the otherMediterranean countries, becauseof

the high level of rainfall. The availability of water in Portugal is three times higher than the

Mediterraneanaverage (Soares, 1990).

Thediscussion about reforestation nowconcentrates onthe question as to whetherwe should afforest

themarginal orthehighproductive grounds. Itwouldseemtobewise to opt for the marginal grounds.

Theafforestation ofhighproductivegroundswouldlead toastrongreduction ofthefarmersincomeand

itwouldincrease the Portuguese dependency on imported agricultural products.

What measures have been taken in Portugal so far?

In 1991, in cooperation with the EEC, the Portuguese government organized a programme called

"Afforestationmeasures in theagricultural lands".Theaimsare:theimproving oftheexisting forests on

farmers property and the introduction of slow growing species in the afforestation programmes. The

latter aims at a multiple use forest, producing both fruits and wood.

Incentives are provided byway ofgrants ofa non-repayable nature as well as in the form ofa subsidy

depending on the type of farm. A percentage of the total investment will be compensated (Table 1) to

stimulate farmers to afforest.

Table 1.Nonrepayable grants asa percentage oftotalinvestment(Source:Decreto-lei no. 81/91; 792-793.

Lisbon, 1991).

Improvement of existing forests

Afforestation offarm land

groups offarmers 80%

- individualfarmers 70%

groups offarmers or

localauthoritiesmanaging

marginallands 80%

full-time farmers

others

70%

60%

Anotherway in which farmers can be stimulated to afforest is by the provision of subsidies. These

subsidies constitute one of the main innovations of this programme. They consist of a subsidy per

afforested hafora period of6 to 20 years. This subsidyvaries according tothe type offarm,theacreage

and the number oftrees planted per ha (Table 2).

Sincethisprogrammeisnew,noresults areavailable at this stage. Inthenext sections theexpected pro's

and contra's of the programme are presented.

Some ofthe expected negative impacts

Unemploymentand rural exodus might constitute themain negative consequences of afforestation on

marginal land. Urbanisation will take place ifno solutions arefound to avoid the problems which have

obviously led to the mass emigration that took place in the first half of this century. The large scale

afforestation programmes of marginal land with Pinus pinaster in the 1930s and 1940s boosted the

emigrationin those days. At that time the rural economy was stronglybased on cattle grazing, heavily

depending onlarge areas of marginalland.This land could be used freely. Large scale afforestation led

to reduction of these grazing areas, therefore almost eliminatingthe means of existence for the small

farmers. To many ofthem there was no other option then to emigrate.

8
8
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Table 2. Fixed ECU afforestation subsidies (Source: Decreto-lei no. 81/91 ; 792-793. Lisboa, 1991).

Afforestation acreage

First 20 ha 150 ECU/ha

From 20 to 100 ha 90 ECU/ha

From 100 to 150 ha 45 ECU/ha

Typeoffarmer

Full-timefarmers, part-time farmers

andgroups

Others

Number oftrees per ha

100 % oftheabove value

60 % oftheabove value

Atable and formula are required to calculate the subsidy

Nowadays Portugal has a policy to develop the poorest regions ofthe country. This should be realized

byimproving the infrastructure and stimulating industries and touristic centres thus improving the

conditionsandopportunities inthoseruralareas . Howeverthesemeasureshavenotbeenmadewiththe

necessaryspeed and intensity to avoid a rural exodus. The adverse effects will show a loss of ancient

cultures andan even smaller Portuguese agricultural production. An ever increasing dependencyon

otherEEC countries forthese products might bethe outcome.In a country where the rate between the

exportedandimported agriculturalproducts stands at0.75 (1989),any alterationin theproduction value

mustbe carefully devised.

A rural exodus and large scale afforestation could lead to a deterioration of rural roads and paths

hindering the combating offorest fires and pests.

Some ofthe expected positive impacts

Theconversionoffarm land to forestlands shouldbeimplemented according to soil conditions . The land

useplanningmaps accordingto soil properties showanappreciable forestrypotential . As onlyapartof

these soils are covered with forests, it is logical to conclude that the afforestation will lead to a more

rational use ofthe soil and accordinglygeneratemoreincome. Besides, an increase ofthe productionof

high quality timber is to be expected.

What is the future of the Portuguese forestry sector? Taking into consideration the

international timber market

Theongoingafforestation projects in the EECarenoa threat to the Portuguese position inthemarketin

theshortor medium term. Theseprojects arestill ofa minorscaleand will notfloat themarketwithlarge

quantities oftimberwithin the foreseeable future. Howeverwhen considering the long term effects it is

impossible to ignore the EEC's need to raise its production which might change the market. Thetarget

rateofreduction ofthepresentEEC deficit, currentlytotallingover 100millionm³ peryear, will probably

correspondto theEEC's increase in demand. So the Portuguese interests will notbeaffected verymuch.

Thesame cannot be said about the possible consequences of the FAO Tropical Forestry Action Plan

(TFAP). This programmeincludes sixtytropicaland sub-tropical countriesand initiates hugeafforestation

schemes in these regions. Although theTFAP was mainly intended to preserve the natural forests and

promotetheir renovation,there is no doubtthat part ofthese grants are devised to increaseafforestation

withfastgrowing species (Soares, 1990) .Thetropical countries seethese afforestations involving species
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forpulp or low value lumber, as the logical solution to stop the cutting in their natural forests. Having

this inmindwecan presumethat thePortuguese cellulose industry will have to face fierce competition

in thefuture.

The afforestations in the former USSRforms a threat to the Portuguese forestry,but will onlybe felt in

their first felling cycle. As for the Canadian tendency to obtain a stronger commercial position it is

impossibletoguess whatwillhappen. Canada already possesses ahugeforestrypotential ready to enter

the market (Soares, 1990).

Conclusions

Theafforestation ofagriculturalland is ofinterestto Portugal, sincemanyland use units areverysuitable

forthatpurpose. Howevera decrease ofthe agricultural acreage will enlarge Portugal's dependencyon

agriculturalimports . Agriculturalproductivityshouldbeincreasedin theremainingfarmsbyproviding

newincentives and by expanding extension activities.

Forestry should not only be seenas a source of high quality timber, but also as a way of protecting the

environment and enlarging ofrecreational areas.

Questioningthe effects ofthis afforestation policy ontheruralcommunities itcanbeassumedthatitwill

bringsomeimportantalterations to theirmodus vivendi. It is foreseeablethattheworkforcesurplus will

beforced tofind newjobs in other places.To avoid this rural exodus and to preserve its cultural value

quick measures will have to be takento offer themattractive alternatives.

Theimpact ofthechangesbroughtto therurallandscapebyafforestation mustbe carefullyanalyzed . The

areas to be converted are, at present, verybeautiful and are part ofour traditional landscape. Another

issue not to be forgotten, and often neglected by the authorities responsible, is the effect that the

environmentalimpact ofthese afforestations will have. Theseregions are the habitatformanyendemic

fauna and flora species; a highly significant aspect.

Although it is vital that the Portuguesegovernment favours this programme, it should not neglect the

necessary assistance to the agricultural sector to increase its production level.

Recommendations

Toassurethatthe afforestations succeedand benefitsociety in general Iwould liketomakethefollowing

recommendations:

General aspects

That a common forestry policy within the EEC countries is defined.

That therebe more measuresto assist agriculture in Portugal.

That forestry extension teams would be setup to support and advertise this programme.

That the afforestation subsidies are actualized .

Technical aspects

That studies be madeon the environmentalimpact, especially onfauna and flora, and studies to

balance the afforestation areas in the landscape inthe preservation ofregional characteristics.

That tree nurseries are established .

That better and more effective forest fire prevention measures are set up. New afforestations

eliminated somefarms which had constituted natural barriers against fire, therefore:

moreincentives to forest research are needed;

pests and diseases in forest stands should be prevented.
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Social aspects (rural exodus)

That therich cultural heritage in craftsmanship (handicrafts) should be promoted.

Opportunitiesfortourismintherural areasshouldbeoptimized. Toreachthis goal the following

measures shouldbe taken:

improvement ofinfrastructure;

restoration of castles and monasteries;

facilitatetouristic fishingandhunting;

advertising the excellent rural gastronomy.

Small-scale industries should be supported and promoted. This will absorb some of the excess

workforce.
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Desertification : The role of forestry in combating desertification

DESERTIFICATION AND RESOURCE USE POLICY.

Two cases: Alentejo, Portugal and Alberta, Canada.
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Portugal

Introduction

Therehasbeena great deal of debate onhow the term "desertification" should be defined. Itis therefore

convenientthatameaning,bothrigorousand appropriatebeassignedtothecases discussed herein. This

should contribute to a more effective comparison of the two apparently unrelated situations - one of

declared desertification, the other the potential thereof. Initially,by taking a historical perspective, we

maybeabletolookforwards andhopefullyavoid repeating mistakes (in policyandpractice) whichhave

already proven destructive.

Desertification maybe defined as a multiplex process oflanddegradation occurringin a previouslyfertile

area, witha consequent loss ofpotential for biological productivity of species diversity, andofsupport

for the livelihood oflocal populations .This process can beexamined atmanystages alonga continuum

between "healthy" ecosystems and desert (Dregne, 1986; Fantechi and Margaris, 1986) . It may lead to

such a state ofdegradation ofthe natural system, thatregeneration does notoccur, evenif left alone. The

threshold of irreversibility,i.e., "point" ofno return intheformation oftruedesert, depends in each case

on the causes , the time factor, and the type of system subject to such change (Secretariat ofthe United

Nations Conference onDesertification, 1977).

Manydifferent factors can cause desertification; especially in combination. Theyare generallygrouped

as climatic change, degree of aridity and drought, and damaging or destructive human activity. For

example, consider the effects ofsoil acidification dueto air pollution, ofmining, or of deforestation, but

also the natural vulnerability of certain regions, or the impact ofprolonged droughtin semi-arid zones.

Different combinations of causal factors, however, have the same effect: the ecosystem becomes less

diversifiedand resilient witha smaller resourcebase, therefore less abletorespond positively to further

change(Warrenand Maizels, 1977; Warren, 1986). Monotony is anathema to sustainability; a system's

vulnerability to degradation is inversely proportional to its versatility, that is, its dynamic stability.

Inanattempt to examine this common effect ofvarying factors, we can compare two distinct regional-

level situations, one in Alentejo province in southern Portugalandthe otherin the province ofAlberta,

Canada. There are many differences between the two: social, economic, climatic, geological and

biological, as well as scale. Nonetheless, eventhough the areas concerned are very distinct bio-regions,

bothexperience largeseasonal temperaturevariationandmore orless scarceprecipitation. Therearealso

similarities in terms (real or potential) degradation processes, in certain contributing factors, and even

uponsuperficial examination .

Desertification in Alentejo, Portugal

In southern Alentejo, it is public knowledge that desertification is in progress, and the results are easy

to see. Any measures to combatit, however, is not so obvious, except perhaps atthe level of technical

proposals awaiting implementation (Camacho, 1989) . Sometimes, the "spreading Sahara" or the

advancing desert is mentioned as being the "natural" threat to these regions, but studies of possible

climaticvariations havebeen inconclusive. Localhumanactivitymaybedeemed the principal, ifnotthe

onlycause ofthe degeneration observed, especiallywhenlookingforsolutions totheproblem (Garduño,

1977; Auberville in Dregne, 1986).
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For many thousands of years, man has exploited the land, already vulnerable due to the semi-arid

Atlantic/ Mediterranean climate (long, hot, dry summers and mild, rainy winters). This has led to

extreme degradation of soil quality, topsoil erosion, increasing hydrological stress and diminishing

vegetation cover; also to human desertification (abandonment ofthe land; Camacho, 1989).

Traditionally it has been used for pasture but the compound of deforestation in ancient times and

inappropriatecultivationhashadboth cumulativelong-term andacuterecent effects . Thenational Wheat

Campaign (begun in the 1930s) hashad a particularly destructive influence(Camacho, 1989) . The cereal,

unsuitedtolocal conditions, is grown inspring andsummerwithouttheuse ofproper soil conservation

techniques. Consequently, bare fallowland is then subject to heavywinterrains.

The problem is one of land use allocation. Actual land use (i.e. its social, economic and political

determinants) must change in order to stop further erosion and desertification and remedy existing

damage.

Desertification in Alberta, Canada

In theCanadianprovinces ofAlberta and Saskatchewan there are areas affected by severedrought and

soil erosion: historical parallels exist between cereal culture and desertification (Warren and Maizels,

1977; Dregne, 1986) . However, at this juncture another form ofhuman intervention is more pertinent to

our central theme - a recent project to harvest approximately 221,000 km² of virgin boreal forest in

northern Alberta.

In 1987/88 theprovincial government actively marketed this publicly-owned resource, leasing timber

rights andallocating publicfundsformill constructionand expansion incentive loans and infrastructures,

inasecretiveanddisputablemove to create jobsand torecover fromthefailures ofpastfinancial ventures.

Environmental restrictions (and possibly business logic) were sufficiently ignored for the offer to be

quickly accepted by some companies whose activities were being limited elsewhere (Nikiforuk and

Struzik, 1989).

The project has raised important questions about decision making on, and the future effects of, forest

resource utilizationtosuch an extentthat publicreaction to its (afterthe fact) announcementhasreached

unprecedented levels.

Some of the questions raised are: usebywhom? whatfor?why now?towhosebenefit/profit? atwhat

risk?Themajorpolitical question is, who decides, andhow? In this case the government implemented

anewpolicywithoutpublicknowledge,discussion or consent, convinced that itwasacting inthepublic

interest, with thestated objective ofdiversifying thelocal economy. Yet "forestmanagement" andpulp,

paper and lumber-mill agreements were entered into without a previous assessment of either public

opinionor the ecological components ofthe affected areas (Nikiforukand Struzik, 1989) -a prerequisite

forproperland use planning and environmental impact assessment (Moen, 1990) .

To consider the Alberta forestry project in the context of desertification would be justifiable in part,

because ofthe natural characteristics of the region. Possible hazards include microclimatic changes

locallyand inareas furthersouth thatare already subject to desertification due to effects on precipitation,

snowretention or prevailingwind patterns and, furthermore, run offrates, and extreme pollutionboth

onsite and downstream -in this case, in the Arctic which is a highly sensitive region.

Further considerations include the need for study ofdegradation processes and the opportunitywhich

sucha large-scaleprojectcouldprovide (e.g.inweather prediction, mathematicalmodelling, environmental

assessment and monitoring programmes; El-Baz, 1986) . This also would include the extent of damage

to local and migratory animal populations and to the native flora, as well as the social and economic

impacts, on issues such as hunting, tourism, and the public concern for nature conservation. Not least

is the large proportion of unknown factors,including risk factors, involved.
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In the longer term projected global climate changes, whether to hotter or colder, drier or wetter

conditions, will demand resilience on the part of all natural and human systems - so again, stability

through diversity must be maintained (Hare, 1977; Warren, 1986) . It is doubtful whether clear-cut

harvesting can contribute tothis; andwhiletheargumentfor economic diversificationmustbetakeninto

account,the questions about "realistic" timeframes, developmentgoalsand stipulations ofsustainability

remain (Camacho, 1989).

Alentejo and Alberta compared

Oneobvious similaritybetweenAlentejo andAlberta is thenegativeimpact thathuman activitymayhave

on the biodiversity, the potential productivity and the ecological balance. More specifically, the

government decree of the Portuguese Wheat Campaign is comparable to Alberta's present "Aspen

Campaign";inboth cases, political and financial dictates are major factors while social and ecological

aspects havebeen largely ignored.

Another similarity is that direct population pressure is not a cause. In Alentejo, human desertification

continues for economic reasons;in northern Albertathe populationhasalwaysbeensmall,causing little

pressureon the forestecosystem. Population influxduetotheprojected development, however, ismore

likely to aggravate pressure on that system than to aid in sustaining it.

The indirect pressures in both cases result from global problems: unbalanced, often exaggerated

consumption ofresources, and the supremacy of financial systems in dictating human activity. To

mitigate oravoidsuchpressures, multidisciplinary, long-term perspectivesratherthanlinear, short-term

views are badly needed (Ramphal, 1991 ) - something that we as students and foresters have to offer.

Anotherapproachto combatdesertification, apartfromimmediatemeasures ofprotection, afforestation,

agroforestry,and so on, is to paymoreattention to problems notjustrelated to forestryor local land use;

to address development issues (Kates et al, 1977; Ramphal, 1991) such as the unequal distribution of

resources,world tradeand international debt; to examine increasing demands orneeds for all resources

-land,water,air, energy,aswell asforestproducts -and thepossibility offinding alternatives or lowering

expectations, respecting limits of consumption or "growth".

Discussion and conclusion

To "conclude" in terms of forestry methods and resource use policies, some points need discussing:

Land useallocation and implementation:

Howshould destructive, often traditional patterns be changed?

Some concrete suggestions would be: the providing of incentives for afforestation and forest stock

improvement (Runnals, 1991 ); the promoting ofslow-growing tree species and new agricultural crops

or mixed use, thus diversifying production; the use of appropriate techniques, and the provision of

compensation for slower returns (Camacho, 1989).

Natural resource use and decision-making:

Whatis wronghere? Howshould these situations beavoided? It is imperative to provide morescientific

and informed public input (by professionals, NGO's, students, etc.) in the decision-making process

(Fantechiand Margaris, 1986; Bourque, 1991) . Apublicforumfor examining issuesaffectingthecommon

goodis urgentlyneeded .Informationandtheuse ofthemediashouldbeuniversallyaccessible, topermit

transparencyand more effective planning.

Natural resource planning, including forest resources, must become a central element of government

policy (MacNeill and Munro, 1991 ) so that environmentally risky and controversial projects such as

those in Alberta and Alentejo can be, if notavoided or cancelled, thenimproved upon.
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A scientific and legal basis should be firmly established (Moen, 1990; Bourque, 1991 ) to permit such

improvement, to address short, medium and long-term needs, and to adapt economic activity to

ecological principles and the ideal ofharmonious sustainability.
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Introduction

This paper studies the situation in Spain. Acase study may help to focus ona concrete situation which

canlead to further discussion internationally and globally. The priorities expressed in forest policies in

Spain as they have developed since the Spanish CivilWar in the late 1930s, will be presented. It will be

shownthatinSpain,forestryisnotused tocombatdesertification,butmerelyforeconomicreasons . This

priority has caused considerable ecological and social damage.

In the present economic system it is important to differentiate between forestry of the First World

countries and that oftheThird World countries. First World countries are able to export pollutionand

desertification to poorer countries .The population is aware of the negative effects of industry and the

over-exploitationofthe land. Those countries are well organized and rich enough to undertake actions.

InThird Worldcountries disasters as a result ofdesertification are such that the peoplewhowork onthe

land directly suffer from the consequences in a very radical way. This happens in African and Asian

countrieswherelargegroups ofpeopleareforced everyyearto fleefromtheadvancing desert, a process

described by René Dumont in his book "In favour ofAfrica, I accuse".

Spainmustobviouslybecounted among the FirstWorld countries because,together with the rest ofthe

European countries, it participates in the over-exploitation of Third World countries through the

mechanism ofunequalmarketconditions. Thismechanismofunequalexchangeleads toa consequential

over-exploitation,degradation and desertification oftheir land. Atthesame timeinternational pressure,

inthis casetheEEC, hashada verynegative effectontheforestrysituation in Spain.This countryisbeing

usedas an importantproducer ofpulpwood and paper. The influences ofthe EEConforestry in Spain

willbeexamined in this paper.

In Spain, there is a conflict of interests between government or industrial lobbies and the traditions,

customs and economy ofthe people, with regards to Spanish forest policies and politics . Spain will be

examined as a traditional mediterranean countrywith a great expanse ofdry and thin soil, where cattle

arean important source of income (note: the following text is strongly based on Groome, 1990).

Artificial plantations for production in the Spanish state

After the Spanish Civil War, a start was made in Spanish forestry politics and policies, to abandon the

traditional concept of forests as multi-functional and integral entities . Emphasis was placed on the

creation of newtree masses for industrialpurposes, and less attention was paid totheimprovementand

conservation ofthe existingwoods, whichwerealready threatened . The main objectivewas to intensify

thecapitalization ofthe forestry sectorand its economicand industrial orientations,whereasthe creation

ofemployment and the flowofmaterial among different productive rural activities were considered to

be ofsecondaryimportance (Prats Llaudaró, 1956).

What is more, forestry technicians considered a decline in the rural employmentfigure to be beneficial.

Almostnoattentionwas paid bythegovernment to the economic necessities oftheruralpopulation, nor

to their culturalandtraditional values . Itwasevensuggested thatthepopulation shouldbe concentrated

in small communities in economic forest areas, which would concentrate services. This would be

financially attractive to the Nation (Ortuño, 1964).

These policies,together with their subsequentsuppression of agricultural and cattle farming activities,

met with resistance from the population. There were provoked fires, illegal exploitation ofland and
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general indifferenceto social care ofthe afforestations (Bustamentey Santos, 1966). A larger production

ofwood could not be absorbed into the local market, so industries of transformation were thought

necessary,justifying evenlargerforestryprojects (Lama, 1958; Ortuño, 1964) . Meanwhile,theimportance

ofwoods fortheir protective functionand for the production of traditional materials (fuelwood, cork,

resin, etc.) were neglected (Abreu, 1963) . The National Institute ofNature Conservation (ICONA) was

supposedtobeless economically orientated, yetitused exactly thesamearguments as thegovernment.

The wood deficit was used as a threat to the steadiness for the integration of Spain in the EEC (Ruiz

Sánchez, 1976).

Within the administration, a group of forestry engineers underlined the importance of adequate

treatmentoftheexisting natural resources, proclaiming thatthelowproductionwas onlydue tothepoor

stateoftheexisting woods. Theyargued that thecareand improvementofthese resourceswerealotmore

in agreementwith thegeo-climatical conditions ofthe country, even ifthis was a muchslowerprocess.

Alarge portion of the land was too dryand mountainous, and the soil too thin to allow forest farming

methods (García Díaz, 1962) .

Theythought thatimprovementofexisting woods would bebeneficial notonly tothe forestrysector, but

also to agriculture, cattle rearing, population security, health etc. This group argued for a horizontal

integration ofwoodsand interests of the population. Thewoods, to this group of forestrytechnicians,

had a social function as well asan economic one,and they objected to the separation ofproductionand

protection (García Díaz, 1948).

Theyconsideredthatwoods should havelarge cutting-periods, naturaland irregular massesandshould

existofa mixture ofconifersandbroad-leaved species: amixture ofpines,beeches,and oakspecies . These

woods would thenbe more resistant to destruction by fire and plagues (García Díaz, 1955) .

Theadministration, however, promoted the idea ofteaching the population to overcome its irrational

dislike of trees. Moreover, they stimulated the migration of the rural population to urban areas.

Remarkably, the administration tried to conceal its purely economic aims by social and environmental

arguments. Theyargued thatitwas necessary to absorb ruralunemployment, thatsoilerosionwouldbe

contained, and thatrecreational areas could be developed. Finally, manual labour hadtobereduced to

15per cent ofprevious figures, as the costs were found to be too high (López Balazote, 1978).

Examples ofhowthe adminstration tried to conceal their economic aims are:

the useoffast growing species with the official motive ofavoiding erosion (Mesanza, 1955), and

theuse ofEucalyptus in Almería (South Spain) to combat drought.

One ofthe reasons ICONAwas created in the beginning of the 1970s, was to introduce environmental

conceptsandcriteria intoforestrypolicies.However,leadingfigures ofthe official forestryadministration

as well as persons with substantial interests in the industry sectorbecame influential . Because of this no

real change of direction or mentality became significant.

Integration of forest and cattle farming

Traditionally, shepherding activities have alwaysbeen very important intheMediterranean countries.

Until the 19th century,the cattle industry wasprotected and privileged, and ofgreatimportance to the

nationaleconomybecause ofthe commercialvalue ofwool (Klein, 1920) . Later on,evenafter readjustments

in the interests ofdifferent rural activities, shepherding remained an important source ofincome. Ever

sincetheCivilWar,however,shepherdinghasbeen polemicand consideredbyforestry specialists tobe

damaging and incompatiblewith forest farming.

Papanastasis (1984) argues that 'segregationist politics in the Mediterranean were based on partial

analysis of irrational shepherding practised traditionally, and did not include any reliable technical

information or important social, practical and economical considerations.' And that in general these

politics tended tofailbecause they did not takeintoaccount theneedsand customs ofthelocal population
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or suggested viable alternatives of forestry shepherding for the poorest part of the population'

(Papanastasis, 1984) . Forestry technicians of several Mediterranean countries have insisted on the

integration of forest and cattle farming, stressing the role of fruits, tidying function of cattle, and

improvement of the quality of the forest in order to increase the production of fodder (Flippo, 1952;

Giornano, 1952). In Spain, the results of these studies have not been put into practice. And since the

integration of Spain in the EEC the situation is becoming more and more dependent on exogenous

conditions. Cultural and physical factors were not taken into account.

Repercussions of Spain's integration in the EEC

FortheSpanishforestry sectortheentering ofSpain into the EEChasbeenimportantfrom thestart. Way

backin 1965, a forestry engineer said : 'Expansion through our forestryriches will be firmlysettled with

theincorporation in the EEC, an evident objective ofour economic development (Martín Lobo, 1965).

Since Spain became part of the EEC, mono-cultures have rapidly increased. First, this is due to the

communitarian deficitinwoodand transformed forestryproducts, andsecond, because of the agricultural

adjustment with indirect consequences for forestrydueto the economic marginalisation of large areas

ofagriculturalandgrazing lands. These effects weremost feltin thedairysector,butalso in the oliveand

vines sector (Ministerio de Agricultura, 1986; Banco de Bilbao, 1987).

Theemphasis offorest policywasonfastgrowingspecies: For these lands, andpartlyfor landswithout

trees,anationalplan offorestrymustbeestablishedwithfastgrowingspecies,suchas eucalyptus, pines

and poplars' (Fernández Tomás, 1985). Besides the EEC has stimulated the conversion of agricultural

land foralternative use,resulting inforestmono-cultures.According tothe technicians oftheEEC: There

are possibilities for Spain to be converted into an exporter ofwoodand forestry products in thefuture,

because ofnewplantationsand anincreaseinproduction ofexistingwoods. TheEECoffered aidfornew

plantations of fast growing species of up to 80 per cent ofthe costs (Kreysa, 1987).

Anotherfactor promotingmono-cultures is, strangely enough, the EEC aid to fight forest fires: in 1986

30percent ofthe costs for operations for diminishing offire risk were compensated, suchas fire-breaks

and the clearing ofdrymaterials inthe plantations (Commission de laCommunautéEuropéenne, 1986).

Onlyonone occasiondid theEconomicandSocialCommitteeof theEECmentionthat forestpolicies were

themselvesthe real cause ofa lot of forestfires inSpain, and suggested ' the cultivation, where possible,

ofmixedwoodsand woods ofdeciduous trees' (BureauEuropéendel'Environnement, 1986) . Apartfrom

this,thegeneral tendency ofICONAis to askfor more aid in order toprevent fires inthe fastgrowing

pinewoods, where the fire risk is extremely high.

Sincethereforestationprogramme has been put into practice,there has been an exponential increase of

forest fires, which must be seen as a consequence of forest policies (ICONA, several years, Colmenar,

1985) and is due to the following factors:

Socio-political factors: provoked firesincommunitylands taken for reforestationduring Franco's

dictatorship.

Economicfactors: accumulation ofdrymaterial and consequently a higher fire risk through lack

of social care or adequate forestry treatment.

Administrative factors : fires ofdry material accumulated through prohibition of cattle-feeding,

recollection offuelwood, etc.

Forestry-climatologicalfactors: massiveuse ofpyrophitical coniferous specieswhicheasily ignites

underdry climatic conditions.

As a result, moreand more laws have been introduced for fire-prevention (Groome, 1990). It has been

suggested that, 'unless theproblemofforestfires is solved, theSpanish forestry sectorwillneverdevelop

properlyfromaneconomical pointofview' (Kreysa, 1987) . However,aidfrom theEECis not conditional

upon a change of policy. On the contrary, the EEC promotes a continuation of reforestations with

pyrophitical species.
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Anotherfactor which influences Spanish forestry, although indirectly, is 'the acid rain problem in the

North and Central European woods, which endangers the productivity and existence ofthose forests.

TheEECmayhave to increaseits dependenceonSpain for forestryproducts untiltheproblem is solved'

(Groome, 1990).

As has been said before, it does not seem advisable to separate forestry aspects from cattle farmingand

agriculture. Negative consequences of expansion of mono-cultures with fast growing species in

mountainous and dry areas are already noticeable, in the form of erosion, emigration of the rural

population, and forestfires. Itmaybe concluded, that it seems thatactions undertaken bythe EEC are

moreintheinterestofthe Central-Europeancountries or oftheSouth-European forestrylobbies thanin

the interest ofa genuine care for a rational management ofthe great variety ofwoods inthe EEC area'

(Groome, 1990).

Discussion and conclusion

Toconclude, I would like to mentionfour thoughts whichcould serve as points for discussion. The case

studyof Spain shows that ifforestryis to be used as a method to combat desertification, this has to be

done after a careful study of all the different circumstances.

Firstly,theforestry technician has theresponsibility ofbeing aware ofhis or her own explicit criteria. It

mustbe clear that any motive (e.g. aid, combating desertification, employment) is very probably also

goingtobe used to conceal other interests which have nothing to do with the land or the population.

Secondly,there aredryparts on earth,for exampleintheSouthofSpain, withagood balanced floraand

fauna,and a very rich variety of species, whichhave to be regarded and respected in their own right.

Thirdly, at this momentthe natural vegetation has to be regarded and respected as the strongest arm

against degradation. This should be considered even before planning forestry. And, finally, the local

populationmustbemadeaware what needs tobe done. Ifany forestry-project is to be successful in the

long term, the population must feel secure about their health, well-being and income and must have

means for expressing their ideas and take part in decision-making.
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Introduction

Desertificationwhich is an issueofglobalconcern isgraduallybecomingaproblemin Ghana. TheUnited

NationsGovernmental ProgrammeandtheUnited NationsDevelopmentProgrammeweredulynoted

inMayandJune 1983 by the United Nations General Assembly in its resolution 39/1688. Ghana was

consequently put on the list ofcountries eligible for assistance from United Nations Sudano-Sahelian

Office (UNSO) to combat desertification (UNSO, 1986) .

Thereare twoimportant types ofvegetation in Ghana, namelyclosed forestand savanna.The rainfallin

theforestisbimodal, usuallynotless than 1350mmperannumandis thusnotaffectedby desertification.

Thesavanna canbefoundalong thecoastlineandfurther intheinteriorwithdifferentcharacteristics .The

coastal savannahas adoublepeak rainfall withanunreliablepeakand thus proneto desertic conditions

(Asare, 1986).Theinterior savanna consist of derived savanna, a transition between forestand savanna,

theso-calledGuineasavannawithonewetseasonlasting 7-8monthsandadryseason of4-5months. The

driest type ofsavanna, the so-called Sudan savanna which occurs in the north-east tip ofthe countryis

characterizedbyanarid climatewithameanannual rainfall of400-1200mm, thelength oftherainyseason

onlylastingfor3-5months (Abu, 1986) . It is thenorthern part ofGhana thatis affected by desertification.

This is manifestedby the prevailing unfavourable climate and vegetation types.

Definition of desertification

Desertification is defined by the United Nations Environmental Programme (UNEP) as a process

whereby the productivity of semi-arid or sub-humid habitats is reduced to a level characteristic of

deserts. This ecological deterioration involves changes in vegetation cover (replacement, reduction,

destruction etc.), erosion of surface deposits (soil), consequentmodification ofanimal life and soilbiota,

increased aridity ofmicro climate etc.

This process, occurringworld-wide,is associatedwithman'sextensiveand intensive utilization ofsemi-

aridlands forpastureandfarming. Thedefinition further explains thatthis ecological degradationmay,

at certain places, be transient. This implies that the system will regain its natural vegetation and its

associated ecological processes ifthe causes of desertification are removed (e.g. by exclosures).

Desertification in Ghana

Desertification which is a result ofinteraction of climatic and human activity is gradually taking place

in thenorthernpart ofGhana, which includes threeregions: theNorthern, theUpper-Westand theUpper-

EastRegions.

Inorder tohavea closer look atthe issue it is appropriateto select one ofthe regions as a casestudy. Here

theUpper-East Regionwill beconsidered sincedesertic conditions inthisregion arewellacknowledged.

Theregionischaracterized byan arid type ofclimatewithameanannual rainfall of400-1200mm,lasting

3-5months (Abu, 1986). The monthly totals of rainfall increase gradually from April to a maximum in

August orSeptemberand decreasesharplyinOctober.Thedryseason extendsfromNovembertoMarch

and the dustywind originating from the Sahara, known as "Harmattan" reaches its peak inJanuary

(Gyampoh, 1986) .
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Causes of desertification in the Upper-East Region

Thecauses ofdesertification in this region ofGhana is a combination ofadverse climatic conditions and

humanactivities .Theprimarycauseis that ofhuman activitiessuchas population growth,bushfires and

farming systems.Thesehumanactivities are furtheracceleratedbytheadverse climatic conditions which

are considered as a secondary cause.

Human over-population

The current population growth in the northern part of the country including the Upper-East Region is

estimatedtobeabout4% perannum. This means a doubling period ofabout25 years . This is thehighest

populationgrowthratein thecountry (Abu, 1986) . Gyampoh(1986) reported thattheUpper-East Region

has a population density of 58 persons/km² as against the national average of51 persons/km².

Thecause ofthepopulation increaseincludes improved medical care. Parents placea highpremiumon

large families since more hands are able to cultivate the land or to tend the cattle herds. People tend to

settleawayfromriparianareas (alsodue to the occurrence of riverblindness) . The populationpressure

builds up on the upland areas thus causing soil erosion and land degradation eventually leading to

desertification (Benneh, 1986).

With this increase of the human population, an ever increasing acreagehas to be cultivated to feedthe

population. Moremarginal land is putunder cultivationby clearing, thus making thelandmorebarren

andworseningitsalreadyimpoverished fertility (Abu, 1986).Theimpoverished soil isvulnerable to wind

andwater erosion thereby initiating or accelerating desertification.

Firewood isthemainsourceofenergyforcooking intheUpper-EastRegion ofGhana.Thedailyscramble

forfirewoodfromanalreadyimpoverishedenvironmentisworsened with the everincreasingpopulation.

To satisfythedemand forfirewood theless distantareas fromhomesteadshavebeenexhausted, and thus

remote areas are now being encroached upon. Asare (1986) reported that one full day (24 hours) is

required to gatherthreedaysworth offirewood and that womenhaveto coveraboutfive kilometresto

collect firewood. It has also been reported by Abu (1986) that in more desperate areas 15% of the

agriculturalhours arespentongatheringfirewood andthatfamilies spend asmuchas 20% ofthe families

incomeonbuying firewood fromfirewood contractors.

It is thus evident that with an ever increasing population accordingly the firewood requirement

increased. As a resultmoreland will be devoid of trees that mighthold soil particles togethertoprevent

erosion etc.We should also not forget the fact that in an effort to offset firewood deficiencies cowdung

is used as fuel at the expense of soil fertility. Thus the result of this deforestation is that the soil surface

is exposed and placed at the mercy ofwind and water erosion leading to desertification.

Over-population of cattle

This part ofthecountry carries most ofGhana's cattle population. In certain areas suchas theNavrongo

andBawku Districts, the density ofcattle is about 103 animals/km² (Gyampoh, 1986).

Theimpoverishedsoils withits attendant periodicdroughtshowyears withlowcropyields . Thepeople

havesecuredthemselves against droughthazardsbyinvesting inmorelivestock. Thisprovidessecurity

in that whenthe rains fail someanimals maybe sold to meet the family's basic needs suchas food and

clothing. Since animals are liable to die during drought, a large herd is a protection against total loss

(Benneh, 1986) . Inadditionone'swealthis measuredinterms of thenumberofcattleonepossesses. Cattle

areusedinexchange fora bride, as adowryfora son. All thesefactors haveled toan increase inthecattle

population.

Mostruminants are controlledby semi-nomadicherdsmen. As most ofthe grazing lands have already

beenexhausted, the animals are often herded to areas where they canfind grasses and where theycan
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browse. The large herds ofcattle move around in search of grazing lands, and the soil is subjected to

compaction such that infiltration is reduced leading to run offof water and also to the reduction of

vegetational regrowth (Akwensivie, 1986) . The cattle and sheep mostly reared here are known to be

selective feeders andcausea decreaseinthepalatablegrass species overtimethusreducing thevalueand

qualityofthegrazing land (Gyampoh, 1986) . Areas thatare especiallyintensivelygrazed are to befound

around watersources.

Overgrazingis acombination ofmutually effecting factors. First, an exposition ofthe soil to direct solar

rays destroys soil micro-organisms. Second, a reduction of infiltration capacity exposes the soil at the

mercyofthe run offs. This leads to sheet erosion, blowing awaythe rich top soil resulting in theloss of

silt, clayandorganicmatter (Gyampoh, 1986) thatholdsoiltogetheragainstdesertification . As mentioned

in recentreports, large herds of cattle are migrating from neighbouring Burkina Faso to theUpper-East

Region. Theseherds even increase the pressure onthe land, which leads to an even higher degradation

ofthe physical environment.

Bushfires and its effects as a cause of desertification

Besidesfarmingand cattlerearing, huntingis widelypractised as anoccupationin this partofthecountry,

especially during thedry seasons.The vegetation isburnt to driveanimals outforhunting. Fires arealso

set to prepare the land for farming due to the high labour costs . Fires also enable fresh and palatable

grasses to sprout for livestock to graze on (Akwensivie, 1986) . Other causes offire are careless disposal

ofcigarette butts, smouldering match sticks and improperly quenched cooking fires.

Directly or indirectly, bushfires are a major cause of desertification. They destroythe soil organic matter

resultingin losses ofnitrogenand sulphurinthegaseousform. Theydestroythe soil texturebyreducing

thepercolationability of the soil leading to rill and sheeterosion. They also destroy the earthworms and

themicrobial populationessential to the properand natural functioning ofthesoilas amediumfor plant

growth.Theymayincreasethe acidity ofthe soil therebylimitingtheperformanceofsomevegetational

species (Gyampoh, 1986) . Bushfires mayalso resultin the elimination ofsome plant species thatmaybe

usefulin holding soil particles together.

Bushfires exposethe soil to hazardsofbothwind andwater erosion.Theylead to areductionintheability

ofthe soil to support vegetation and to the elimination ofcertain plantgenetic stockthus reducingwhat

used tobesavanna into a moreopen shrub or grass savanna (Gyampoh, 1986).

Farming practices as a cause of desertification

Owingtothelowincomein this part ofthe country farmers practise a kind of shifting cultivation with

land left fallow. This is because they cannot purchase fertilizers and hence leave the land to regain its

fertility.Sincesuchsoils arealreadyunproductiveandareunable to supportanyvegetation, leaving such

land bare exposes it to further agents of desertification.

Monoculture as is commonly practised here, exposes the land to desertification in times of disease

outbreak(Ovington, 1974). Mixed cropping ispractisedwith milletandsorghumas theyarethemaindiet

ofthe people. Since both crops require the same type of nutrients they exhaust that region's nutrients

when planted on the same piece of land, as is practised in the northern regions (Gyampoh, 1986) .

Alternation or combination with other crops permit additional soil layers to be tapped for nutrients.

Most farmers use ridges, mounds, beds, and heaps as barriers to differentiate one farm from another.

Wheretheseareimproperly aligned theyaccelerateerosion evenmore then flat land, thus initiating rill

andgullyerosions.

The practice ofweeding without applying any mulch results in loss of soil and soil fertility and also

promotes erosion, thereby encouraging desertification.

Removal offarm residues for fuelwood and animal feed soon after harvesting, coupled with the early

preparation of theland awaiting the next farming season, exposes theland to long periods ofdrought.

Therebythelandis made vulnerable to agents oferosion as well as destruction ofthebiological, physical
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andchemicalproperties ofthesoil.Theland is unable to supportanyvegetationgrowththuspromoting

desertification.

Sometimes trees are felled in the vicinity of the farm because:

1.
Theyoccupy valuable farming space.

2.

3.

Theymay cast shadows on crops preventing them from getting optimal sunlight.

The trees maybeharbouring rodents or insects that might destroy their crops.

Under these circumstances, one cannot conclude that the actions of the farmers are irrational, because

theydo this to achieve certain goals or to protect their interests .The felling of trees maybe done out of

ignorance, because theimportance ofenvironmental conservation is often not known. Environmental

awareness is gradually being unfolded to farmers through agroforestry practices.

Nevertheless,farmers havealways attached importance to trees .Treesleftonthefarms aremeanttoserve

one orall ofthe following purposes rather than protection of the environment:

1.

2.

3.

4.

As a source offirewood.

Formedicinal purposes.

Forfruiting purposes, e.g. mangoes, oranges, avocados, peas, etc. or they offer palatable edible

leaves for eitherhumans or livestock.

To provide shade onthe farms where the farmers can rest or take their meals in the afternoons,

awayfrom thescorching sun.

The role of forestry in the combating of desertification

Sinceexploitation offuelwood is oneofthe causes ofdesertification,theplanting offastgrowingspecies

aroundhomesteads and marginal lands will ease the fuelwood pressure onthe natural vegetationand

therefore curb desertification.

Oneoftheconsequences ofovergrazingandburning istheexposure ofthesoilto wind and water erosion

andtheloweringof theinfiltration capacity ofthe soil. Growing trees, such as theleguminous ones, will

serveas windbreaks, enrichingthe soil withnitrogen, providingfodder forthelivestock and protecting

the soil from thehazards of the scorching sun. The combined effects will curb desertification.

Planting trees around parks, avenues, institutions, dams and dugouts helps to reduce the rate of

evaporationfromdam surfaces and it keeps temperatureata minimumlevel.Trees also provideshade,

shelter and beauty as well as enhancing the microclimate (Nsenkyire, 1986).

Agroforestry

Agroforestry is a land use system in which wooden perennials are deliberately combined with

herbaceous crops and/or animals onthe same piece ofland. Agroforestry although already used for

centuries has now been pickedupbymodern science as afarmingsystem (Stepplerand Nair, 1987) and

is now part of Ghana's forestry practices.

In agroforestry farming systems, the perennial shrubs serve as windbreaks, they reduce run-offand

evaporation. The trees could provide fuelwood as well as feed for livestock. Leguminous tree species

couldimprovethe qualityofthesoilbynitrogenfixation. This could also ensurean increasein agricultural

production thus improving nutritional requirements. In effect agroforestry helps to increase farmers

income as well as tocurb deforestation bynever leaving the land bare and hence protecting the land

against desertification.
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Decision making processes - socio-political context

Asaresultoftheprevailing vegetationalandharshclimatic conditions in theUpper-EastRegion thesocial

life of the people has been affected economically, culturally and health wise. Less fertile grounds

supplementedbyirregularrainfall regimes haveresulted in lowproductivityand poor living standards.

The increasing scarcity of firewood has diverted the food sources fromprotein rich food such as hard

beans to other means. Hard beans need prolonged cooking and thus need considerable amounts of

firewood. This affects thenutritional requirements ofthe people, especially oftheverypoorwhoarenot

able to afford meat as a substitute. Though largenumbers ofcattle arereared in this region meatis quite

expensive, because ofthe expanded trade links with the southern half ofthe country.

Inthepresentsituationthelocalpeoplehaveavoicein the actual decisionmakingprocesses oftheUpper-

EastRegion. Local peoplehave representatives at the District Assemblies who present theviews ofthe

region atthe meetings with state officials . Thus, beforeimplementation ofthe decisions, the State takes

intoconsiderationboththe wishesanddemands ofthelocal peopleas wellas theenvironmentallyrelated

consequences. Thepeoplehave therighttocomplain or express theirviewsthroughtheirrepresentatives

abouttheactivities ofotherinterestgroups whichtheyfindtobeharmful to their environmentand their

existence.

In order to address the problem of desertification and environmental degradation, the State has

authorized the National Energy Board to develop an intensive educational campaign on the use of

liquified petroleum gas for cooking. Improved stoves which use less firewood and which are efficient

have been developed. It is also believed that the introduction of electricity to this part of the country

enabling the people to use it for cooking will ease the pressure ontheforest for firewood.

Thestate has also encouraged afforestationprogrammes with fast growing tree species. As a result ofa

public education campaignontheimportance oftrees thelocal peoplehaveunderstood thenecessityto

growtrees. Most ofthe afforestation exercises are carried outby local communities, farmers and school

children with financial and food aid by non-governmental organizations such as the World Food

Programme and Africa 2000 Network of the UNDP. The seedlings are supplied by the Forestry

Department. The superstition that whoever planted a tree died before it matured, is graduallyfading

away. Nowadays people are showing an increasing interest in tree planting exercises.

Tocombatbushfires, public education campaigns arebeing executed. Communities are encouragedby

the National Fire Service to form Anti-Bushfire Voluntary Squads. This Service teaches the volunteers

theskills incombatingbushfires. TheAnti-BushfireLawswerealso strengthenedand thosewho engage

inillegalburningarepunished. Thepractice ofusingofbushfires to clearthe land forfarmingandhunting

is also prohibited bylaw.

Itis noteworthythat the public education campaigns about the dangers ofdesertification aregradually

creating an awareness among the local people. Step by step they are made to understandthe needto

protect themselves against any future calamities caused by desertification. Some good results have

alreadybeenachieved,still, onehas to understand that the people's attitude cannot change overnight.

Conclusions and recommendations

Bushfires,wrong farmingpractices, impropermanagement oflivestock, and the indiscriminate cutting

offirewood areconsidered tobe themaincauses ofdesertification inGhana. People mustchange their

attitude towards these practices, otherwise the process of desertification will continue to expand in the

northernpart ofGhana.

Thefollowing recommendations can be made:

1.
Theinhabitants ofeach villageshould bestimulated to establish theirown woodlot to satisfytheir

individualfirewood requirements .This will decrease thepressureonthenatural forestforfirewood . The

quest for firewood is one of the potential causes of desertification.
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2.
Ifagro-sylvo-pastoral farming systems using nitrogenfixing multi-purpose trees are adapted by

farmers intheUpper-EastRegion, an increased incomefor thefarmers will beensured to offsetpoverty.

This will generate a higher and more stable income from the sale of crops and animals.

Therational approach of combining agricultural and forestry production will provide a platform for

ecological conservation, as trees will stabilize soilsagainstagents oferosion. Somespecies canalso enrich

thesoils withtheirnitrogenfixingability. Trees will provideshade forthe cattle andtheleaves ofthetrees

whenprunedcanserveas fodder for theanimals. Theseagro-sylvo-pastoralfarmingsystems canassure

sufficientincome,meatandfood forthefarmers.Thisapproachwill meettheshortterm agriculturaland

long term forestry production, which will ultimately decrease the problemof desertification.

3.
A mechanism or method should be set in motion by the Ministry of Agriculture, whereby the

people will be taughtthe proper pastureand range managementpractices by experts in that field. This

will enable them to adapt sound methods in rearing their livestock with minimal damage to the

environment.
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MINING AND DESERTIFICATION. A case study of the impact of a

tin mine in Indonesia on desertification
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Faculty ofForestry, InstitutPertanianBogor

Indonesia

Introduction

Tin-miningcanhave a positive impactand canbe beneficial to nationaldevelopment. However nomatter

at what scale the mining is practised there will always be some negative impact; it will create a desert-

like landscape with hardlyany vegetation cover. It should be obvious, therefore, that control of these

negative impact is as importantas the mining activity itself.

Natural formation of a desert-like landscape is unlikely in Indonesia due to the prevailing rainfall

distribution. At present there are no natural arid areas, and semi-arid areas are very sparse.

In this paper, the subject of desertification will be presented bymeans ofa case study oftin-mining on

Bangka Island. Some environmental changes caused by tin-mining will be illustrated. The paper

emphasizes thenaturalvegetationsuccessionand therolethatforestrycanplayincombatingdesertification

due tomining. Althoughonly data concerningthe hydraulicminingmethod arepresented, this issue is

alsorelevant to othermethods ofmining.

Desertification and the natural succession process

Therearemanydefinitions ofdesertification and all ofthememphasizethe samepoints. They includes

changes caused byhumanintervention or by climatic changes, irreversible reduction ofthevegetation

coverand theformation ofa desert-like landscape. Desertification is the impoverishment ofarid, semi-

arid and some sub-humid ecosystems caused byhuman activities .It is the process of change in these

ecosystems that tins to reduced productivity of desirable plants, alteration in the biomass and inthe

diversity of life forms, accelerated soil degradation, and increased hazards for human occupancy.

Desertificationis the result of land abuse.

Whenvegetativecover is reduced theland willbecomebarren or will be invaded byundesirable species.

Graduallytheloss offertile topsoilbywind will tin to erosion and, consequently, unproductive land. In

natural situations, bare land is colonized by invading species which can withstand the harsh environ-

ment. Such plants are termed pioneers. As they become established, they alter and improve the

environmental conditions and permitthegrowthofprimary species. This process is called succession in

whicheventuallya "climax"situation will bereached,inwhichthevegetation is perfectlyadapted to the

prevailing soiland climatic conditions.

Tin-mining and land use on Bangka Island, South Sumatra

Anyuseofland byman imposes stress onthe system; technology is often meant to minimizethe stress

whilemaintaining or increasing productivity. The application oftechnological innovations can reduce

thethreat ofdesertification or even restore the unproductive soils . Butthe fact that it also can hasten the

desertification process should not be forgotten. The development of new technologies increases the

humancontrol ontheenvironment.Withthe acceptance ofnew technologies population densities have

increased and the early evidence of accelerated erosion, salination and the formation of a desert-like

landscape is clearly visible.

Changesinlanduse orland useallocationareespeciallyseenbetweenforestryand otherinterestgroups,

suchasthemininglobbies. Suchis thecaseoftin-mining onBangka Island, a casestudywhichis presented

here.
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Theland clearancefor miningactivities leaves theland barrenand erosion takes place. Thestream channel

around mines are usually choked with sedimentand the air around mine-dumps is full of dust.Mines

often brings toxic wastes into the environment which will virtually eliminate any plant growth.

Additionally, traffic to and from mines disturbs the soil surfaces. A whole range of environmental

problems emergefrom mineral exploitation.

Physical and chemical properties of the soil

Theconstruction ofdams, overburdeningbytrucks,leaching ofthesoilandtheoccurrenceoftailings are

components oftinminingactivitythatcanhaveaseriousimpactonthephysicalandchemical properties

ofthe soil. Thechange of soil texture and morphologyare physical alterations, whereas a changeinthe

organic carboncontents, cation exchange capacity (CEC) and total base complexbelong to thechemical

alterations .

Theconstruction ofdams andoverburdeningbytrucks resultin loss oftop soil andchangesthesoilprofile

and horizon. Leaching causes the separation offine and coarse textures . As a result the clay fractions

decreasefrom anaverage of23% tobelow8%,while the sand fractions increasefromanaverageof70%

to over 90% (figures are only valid for hydraulic mining) . With the development ofa coarser texture,

changes in the soil properties occur, such as a decrease in nutrients and waterholding capacity, and an

increase in permeability. This situation will not benefit plant productivity.

Asoil profile nolonger exists . The top soil layer is essential for plant growth, because the highest level

ofchemical, physical, and biological activities takes place in thislayer. Theslow development ofthetop

soil gives a picture ofa retarded naturalgrowth. The development ofvegetation on tailings takes more

than40years. Dam constructionand overburdening ofthe top soil causes theloss oforganic matters and

the leaching of clays and bases. Clays and organic matters are important fractions in controlling soil

chemical characteristics, such as the cation exchange capacity (CEC).

Tin-mining has been the cause of the loss of soil organic carbon (C-organic) . The original C-organic

capacityrangingbetween 1.7% to3.5% became less than 0.1%. In time,the organic matterproportion can

increase,but the original state can never be retrieved. After 40 years, theC-organic fraction would only

be0.6% to 1.6%,withan average of 1.0%. Likewise, cation exchange capacity (CEC) also declinesfrom

arangeof7to 11 ml/100 gtoanaverage of4ml/100 g after40 years. CEC is controlledbyorganicmatter

and clay colloid which is irreversible, while organic matter increases with vegetation succession.

Thereforeremedying the soil chemical properties cannot be naturally achieved without an additional

inputfrom outside the ecosystem.

Plant productivity

The clearing of land to establish a mine diminishes the plant productivity of that land. Little or no

transpiration occurs and evaporation increases. Consequently,the temperature ofthe surrounding air

will becomehigher than the air temperature outside mining areas. Moreover, owing to the increase in

wind velocity around the mine, evapotranspiration increases and accordinglythe water requirements

ofplants.

Mining causesthe formation ofabig pit, 3 to 8 meters in depth. The pit consists ofsand quartz and colin

clay,whichis unproductivelandbecauseofits poorphysical andchemical properties. Sand quartz isvery

poorin nutrients;it hardly erodes. Colin hasaweakstructure and it easily cracks when becoming drier.

The drier the cracks, the larger theybecome and thelumps of soil formed will thenharden. No plants

can grow under such condition no plants can grow. Because the pits havea higher surface run offand

waterinfiltrationrate,thegroundwater levelin the tailing areaand the surroundingcultivated land also

drops. The increased need for water and the decreasing water availability cause a decline in plant

productivity. Thechange ofphysicaland chemical soilproperties considerablylowers thesoilproductivity

which is difficult to reverse.
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Vegetation structure and composition

Land clearing, overburdening and tailings have substantially changed the vegetation structure and

composition. These activities have left the land barren. Luckily, the structure and composition ofthe

vegetation is dynamic, thus in time deserted tailing areas willrecover. Howeverthemonitoringofthe

vegetationshowsthat thesuccessionwhichtakes placeaftermining isdifferent tothat oftheundisturbed

areas or, in other words,theimpact isirreversible. The succession process monitoredfrom 1924to 1989

inatailingareashowsthatuntilnowtheprocess has justreached theshrubstate withlowplantdensities.

Thechangeinvegetation structureandcompositionalso causes achangeinmicroclimateanda decrease

in the quality ofthe wildlife.

Combating desertification through forestry

Themajorityofreclamationcases ofabandoned miningareas requires theestablishmentandmaintenance

ofa vegetation cover. Onlyforestry can achieve rapid visual restoration ofa vegetation cover, surface

stabilization, or reduction in air pollution, and besides, a wide variety of land use possibilities at

acceptable costs . As a measure to control land degradation, afforestation is directed towards:

control ofwind erosion and speed;

control ofwater run offand its consequent erosion;

aestheticimprovement;

shade;

foodproduction;

production ofother plant products;

control ofsediment.

Minewaste clearlyfails to meetmanyofthe criteria ofagood natural soil. However,many natural soils

also show one or two undesirable characteristics of a good soil. Nonetheless, evolution has resulted in

the selection of plants adapted to difficult circumstances. Man can also intervene,altering the soil and

permitting standardized crop plants tobegrown.

As soon as the compacted soils and tailings are removed and the land is levelled, it can be replanted.

Planting is aimed at preventing soil erosionand restoring of a soil. Grasses and little shrubsare planted,

meanwhile trees mainly of the Leguminosea family are planted on land dominatedbyshrubs.

Rehabilitationareas scheduled for settlements,industries andtrade, recreational sites and/oropengreen

space can all be achieved through reforestation and/or afforestation. Plants can serve as a windbreak

againstwindvelocity, assist in wind erosion, help to stabilize sanddunes, reduce soil loss, providefuel

wood, provide browse for animals, improve the appearance of arid and dry landscapes, and provide

shade and recreational sites.

Theselection ofspecies tobeplanted canbeapproachedfromtwoangles:by selecting species thataccept

poorsoilconditions whichhavea tolerance oftheinhibitingfactor (ecological approach), orby selecting

particularspecieswhich canalterthecondition ofthe soilandrendering thesitesuitable fortheir growth.

Conclusions

Tin-miningwas a serious negative impact on the environment.Whenthe vegetative cover is removed,

itwillbereplacedbybare land or undesirable species and finallyresult inanunproductive and desertic

type ofland. Tin-mining causesa change in physical and chemical soil properties, a loss of the top soil,

a change in soil morphology and the cracking ofsurface soil and also a decline ofthe cation exchange

capacity (CEC) . Mining also reduces plant productivity, altering vegetation compositionand structure,

and causing the loss of vegetation potential.
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Pioneer species canbe an ecological and economical solution to restore a vegetation cover. But even

pioneer species have their limitations, particularly in the case of extreme soil conditions like the one

presentedinthis paper,forwhichfewifanypioneer species exist. Moreover,suchanapproachmaynot

achievetherapid results desirednowadays. Butasweallknow,anecological approachis usually thebest

approach since having nature to cure itself would mean that the negative impact will be limited.

Activehumanintervention toamendthe soil condition enables quicker results, butatconsiderablyhigher

costs forsite preparation. It will also require a long active human involvement. Artificial alterations of

soil properties are usually temporary andunless repeated andmaintained, the vegetationmayrevert to

thepoorernatural succession quality.

Forestry has a dominantrole to playin combating desertification in mining areas. This can be achieved

byplanting selected tree species,theskill and knowledge ofonlya forester can provide. In ordertoavoid

the problems of the past one should consult the forester at an earlier stage.
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Introduction

Agroforestryis anagricultural technique; a technique to serve certain objectives . Itcan be developedby

farmers as well asby "outsiders". The economic considerations ofthe use ofagricultural techniques are

often more important than ecologic urgencies to the farmer (or to be more precise the agricultural

household production system). Does this attitude correspond withthe expectations ofdecision makers

and designers ofagroforestry systems?

What is agroforestry?

Definitions

Therearenumerous definitions ofthetermagroforestry; consultWiersum (1981) foranoverview. Most

ofthe definitions have the following characteristics in common:

Theproduction ofwoody perennials is combined with that of herbaceous crops and/or animal

products.

Theproduction components are combined temporally or spatially.

Theproduction components are part of one land management unit (a unit ofland).

There is interaction of the different production components.

Agroforestry is more or less a way of using land. Social or economic values and objectives are not

incorporated in its definition and although agroforestry can help to achieve such objectives, there are

other production systems that do so.

Thedefinition given in ICRAF's Development& Design User'sManual (1987) is presented here,because

it includes the four elements mentioned above and limits agroforestry to a way ofusing land:

"Agroforestryis acollectivenamefor theland usesystems and technologies in which woody

perennials (trees,shrubs,palms,bamboos, etc.) aredeliberatelycombined onthesameland

management unit with herbaceous crops and/or animals, either in some form of spatial

arrangement or temporal sequence. In agroforestry systems there are both ecological and

economic interactionsamongthe different components."

What does an agroforestry system look like?

Thepresence ofa woody production component is the constant factor ofany agroforestry system . The

production ofwoody perennials on one land use unit is combined temporally or spatially with that of

herbaceous crops and/or animal products. Any combination of agricultural with forestry production

will do! Hence terms like agroforestry,sylvo-pastoralismandagro-sylvo-pastoralismall refer to the same

thing: Sylvo-agriculture or Agroforestryifyoulike.
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Farm landsurroundedbyawind shield ofAzadirachta indica, theJavanesetaungyasystem orthe Leucaena

leucocephalapastures onthe islandLombok, Indonesia, are afewexamples ofagroforestrysystems .What

they all have in common is the fact that they are all spatial combinations.

Temporal combinations are sometimes more difficult to imagine. Shifting cultivation is one such

example. Landunitmanagement, including (fallow)periodswheretrees aredeliberatelyplanted orland

is left fallow, are more evident examples of such agroforestry systems.

Old or new, does it matter?

Aquestion often repeated is whether agroforestry is something new or an old wine in a newbottle.

The above mentioned shifting cultivation is an example of a traditional agroforestry system. In the

Netherlands the traditional orchards are familiar in which fruit production is combined with cattle

raising just like the treegardens (pekarangan) in South-East Asia. All over the world traditional

combinations ofagricultural with forestryproduction are to befound. Probablythis combination is the

traditional form ofagriculture; forestrybeing a naturallyintegrated part ofagriculture. Theexpression

often usedin agricultural systems with differentproduction components is mixed farming.

Thetechniques and ecologic principles used inbothagroforestryandmixed farmingareprincipallythe

same.Manyagroforestrysystems partlyconsistoftraditionalproductionelements.Ifthereisa difference

betweenagroforestryandmixedfarmingitmustbeattheir point oforigin. Mixedfarmingsystems have

been developed step by step over the years by its users into agricultural production systems. Relative

outsiders (researchers, extension agents, community development fieldworkers) have only recently

designed agroforestry (ICRAF, 1987).

Whetherthe "newness" of agroforestry causes problems depends on its objectives and the designofthe

agroforestrysystem. Oneshouldnotforgetthattraditional systems canbecompletelyoutdated, because

theyarenotadapted to current ecologic and economic demands .

Therefore the question should not be whether it is old or new,but whether it is adapted or not to the

contemporarysituation.

ICRAF (1987) gives three criteria that determine the quality of agroforestrydesign:

1.

2.

3.

Productivity.

The overall productivity/input-ratio has to increase as a result of the introduction of the

agroforestry technique.

Sustainability.

Conservationgoals have tobeachieved whileappealing directly to themotivations oflowincome

farmers, whomay not always be interested in conservation for its own sake.

Adaptability.

Technologyhas to fit into the social as well as the environmental characteristics of the land use

system forwhich it was designed.

Agroforestry and the competition for land

Political instability, population growth, environmental degradation and economic stagnation. In the

prevailingstressful socio-economicenvironmentafarmer (agriculturistand pastoralist)has to satisfyhis

household's needs and at the same timehe has to support his government by growing cash crops and

bypaying his taxes. He is surrounded by other farmerswho face thesame problems andhe has to deal

with a government pushing him into certain directions concerningthe land use.

Whenwe consider agroforestry as a possible tool in the process of land allocation, two aspects that are

not covered by the agroforestry concept itself become noticeable.

1.

2.

Whomakesthe decisions aboutland use, produce, agricultural production systemandwhowill

be exploiting the land?Whyis this party interested in agroforestry systems?

What will be thebalance betweenthe ecological soundness and economicpotentials ofthe system

tobe introduced?

82

32



Agroforestry

Who decides and why?

Shortage ofland is often contained in a certain socio-economic setting. Different groups with various

interests place claims ontheland. As long asnoonegroup is powerful enoughto determinetheland use

priorities,the onewith the first claim will have the strongest argument.

Who arethese different interest groups?

1.

2.

3.

4.

4
5

5.

People withactual access to land: agriculturists, pastoralists, hunters,forest services etc.

People who want to have access to land: investors in land or cattle (i.e. merchants,government

employees, military,religious organisations), women, the landless poor,refugees etc.

Thegovernmentthat depends on therevenues ofagricultural production determined byinterna-

tional market prices.

Theurbanpopulation.

Foreign institutions forinternational cooperation.

Generally, it is the government that plays a leading role on issues such as land allocation. It is theactive

agentinmakinglawsor avoidingtomakeappropriateones orevenby directintervention. Whatarethe

arguments put forward by the different groups to influence the government in this decision making

process?

1.

2.

3.

4.

5.

Those whohave access to land do notform ahomogeneous group. Pastoralists argue with newly

settled agriculturists that occupy their traditional pastoral lands. Which argument will count

most? traditional usufruct rights or tilling of virgin soils byhard labour?

Amongthosewhowantaccess tolandthediversity is evengreater than in thefirstgroup. Investors

canbeveryprogressivein experimentingwithnewand promising techniques whilepoor settlers

maynotbe flexible enoughto takeany ecologic limitations intoaccount.

Agovernmentcannotfreelymake decisions because it is boundbyinternational agreements and

conditions ofsupport and aid. The government is notalways onlyworking for the benefit of the

country.It can also bequestioned with what (ethnic) group it associates itself?

Theurban population that has lost its links with the rural environment can influence decision-

makingprocesses through their political support.

Foreigninstitutions canimpose ecological, social andeconomicfringeconditions to the assistance

theyprovide and so impose the setting of priorities.

What alternative does agroforestry offer when setting priorities?

Because ofthenature of agroforestry it would seem that different production objectives and ecological

conditions couldbe combinedintoonesystem.Differentlevels ofinterestcould alsobe combined. Short

term householdrequirements (i.e. food) wouldbecombined withmiddle termdevelopmentofcash crop

productionand long term conservation objectives.

Itall soundsvery positive,butagroforestrycan alsobe used as anexcuse forgetting abetter grip onpeople

and the resources available. Settlementcanbe a prerequisite for participating in an agroforestry project.

In such a political climate even the act of planting trees lays heavyclaims on land bythe planter. Often

the traditional usufructrights ofothers are denied. Justto illustrate theproblem, aTamacheckherdsman

in thenorth oftheSahelmaybe confronted withnewfenceswhenapproachinganagroforestry settlement

scheme.

Economics versus ecology

Whenintroducing agroforestry the forestry component is deliberately integrated into the agricultural

productionsystem. This component adds valuable elements totheland managementunit the farmeris

workingonforinstance, itcan producefood (fruits,nutsand vegetables), produce cashcrops (coconuts,

sago,leaves) or produce fodder.Theinteraction among productioncomponents can alsobe beneficial .
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Onecould think ofproduction of inputs for other components (greenmanure, wood for tools, fences),

improvement of the micro-climate (protection of soils, crops and animals against sunshine, high

temperatures and wind). The total production per unit oflandwill increasebecause offa more efficient

use ofsoil nutrients and sun radiation.

Doesafarmerregard agroforestryin thesameway?Atfirstglanceagroforestry offers himboth economic

and ecologic advantages. Afarmer however has to deal with a number ofneeds that mustbe met with

thelimitedsetofproduction factorsathis disposal . Consequently, itmightbeusefulforhim to introduce

woodyelements and livestockin his production system. Afarmercould neveraspire to being a "sylvo-

agriculturist". The resources of most farmers are far too limited to enable investment in unsafe

experiments. Therefore,whereland and labour are the determining production factors, as an outcome

ofinnovationthe overall productivity/labourinputratio ontheshort term has at least to remainequal

oreven better to increase.

This is the fundamental problem ofintroducing any new technique. Agroforestry systems must be

advantageous to thefarmerontheshort term. Whendealingwithagroforestryoneisworkingonthelevel

ofindividual households. People need tobe convinced.

The first guideline for the introduction scheme has to be the economic impact ofthe measures and not

their ecological effects;evenwhenit is an ecological problem thaturges intervention.This limitsthescope

ofapplicationofagroforestry. Thesteps forward inthedevelopmentprocess areoften smallandreaching

the aimed goal takes a lot of time.

Conclusion

Therearenoinherent objectives in agroforestry. Hence it canbeusedbyanyonefor any objective. It can

be used either to help people build up a newliving or to increasethe influence of settled agriculturists

on the expense ofmigrating pastoralists . The expectations of agroforestry systems differ enormously

from grouptogroup.

Agroforestrysystems have to be designed around the social problems that cause ecologic problems, for

instance. The systems have to offer revenues to the user on the short term. It is onlythen that the user

willbewillingtoinvestproductionfactorsinmiddleand longtermdevelopments.Agroforestrysystems

areintroduced atan individual household level. Therefore a development programmebased ona well

designed agroforestry system will progress slowlybut steadily.
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Introduction

Peoplefulfil theirneeds by utilizing naturalresources.Today, owing torapid populationgrowthserious

competitionamonghuman beings occurs . One ofthe outcomes has beenthe destruction offorest land

toconvertitintoagricultural land or other land use. Land allocation policies for agricultureand forestry

donotappeartobeabletomeettheincreasing demandfortheirrespectiveproducts. Indeed, sucha policy

has,inmanycases,resulted in rapid deforestation leading to a serious degradation ofecosystems and

diminutionofarableland. Agroforestryintegratesforestmanagement, foodproductionand environmental

conservationandappears tobeapromisingalternativesystem oflanduse. Interestintheconceptamong

anincreasingnumber ofpeople and institutions has thus gained a tremendous momentum.

Thetermagroforestry conveys different meaningsto differentpeople.Theconceptis thereforeusedhere

in a general sense to defineany sustainable land use system that maintains or increases total yields by

combiningtree(perennial) and agriculturalproductions onthesameunitofland, eithersimultaneously

orsequentially,usingmanagementpractices thatsuitthesocial andcultural practices ofthelocalpeople,

and the economicand ecological conditions of the area. Agricultural production mayimplyannual or

perennial plants for food or industrial rawmaterials, or it mayimply animalproducts. Fortunately, in

manytropical countries some traditional, integrated agricultural andforestrypractices still exist, which

canbe used as suitable examples to illustrate the present situation (Kartasubrata, 1991).

Tropical deforestation and agroforestry

Thetropics comprise38% oftheland surface on earth, about 45 % oftheworld's populationandmost of

the developing countries of the world. In the tropics, forests account for about 40% ofthe vegetation,

althoughagriculture, forwhich only 10% ofthe totalarea is used, isthe main economic activity (ICRAF,

1987).

With the increase ofhuman population, man's activity in the forests and the use of forest and forest

products havealso increased . This has led to exploitationand over-or misuseofforests to suchanextent

that vastareas ofonce forested tropical lands have permanently lost their forest cover. Thedegradation

ofother vast areas is beyond recovery. Theword deforestation is used collectively here to denoteall the

maladies inflicted on forests byhuman activities . Theprocess of deforestation is proceeding at suchan

alarming rate in the tropics thatmanyauthorities and researchers believe thatbythe end ofthecentury

much of the tropical biome will have been reduced to impoverished remnants - if not destroyed

altogether.Thefigures compiledbytheUnitedNations EnvironmentProgramme- (UNEP, 1980inNair,

1982) - indicate that from 1975 till the year 2000 266 million hectares in Central and South America, 15

millionha in Africa southofthe Saharaand48millionha in AsiaandtheFar Eastrespectivelywill have

beenreplacedbynon-forest vegetation types . These areas represent 29%,7.5% and 16.5% respectively

ofthe existing forest areas in these three continents.

Thelargest loss of tropical forests is due to the conversion of forests to agricultural land, principallyby

thepractice ofshifting cultivation inan inappropriatemannerandbythe creation ofnewsettlements in

forest areas.Because ofdemographic factors suchas increased population and migration, and in some

instancesduetogovernmentalpolicies leading toareduction ofthelandavailable forshifting cultivation,

the area available per family has been considerably reduced. The governments of these regions,

confrontedwithmountingeconomicproblems,cannot desistfromcommercial exploitation oftheforests

inordertoraisemoneyfor essential development,nor cantheyeffectivelyprevent theshiftingcultivators

and settlers from felling the forests. It is therefore essential that a system that would permit both forest
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land and marginal lands rated unsuitable for profitable production systems, to be utilized for the

production offood and/or animal husbandry be evolved, simultaneously ensuring that a protective

forestcoveris maintained and/or restoredin the tropics . Asystem, whichproducesaswell as conserves,

is agroforestry.

Concepts and principles of agroforestry

Agroforestryis acollectivenamefor landusesystems andtechnologies inwhichwoodyperennials (trees,

shrubs, palms, bamboos, etc.) are deliberately combined on the same land management unit with

herbaceous crops and/or animals in some form of spatial arrangement or temporal sequence. In

agroforestrysystemsboth ecological and economical interactions existamongthedifferent components

(ICRAF, 1987).

According to King (1978), agroforestry is a general term which embraces the following components :

Agri-silviculture: the conscious and deliberateuse ofland for theconcurrentproduction ofagricultural

crops (including tree crops) and forest crops.

Sylvo-pastoral systems: land managementsystems inwhichforests aremanaged fortheproduction of

wood aswell as forthe rearing of domesticated animals. Note, in this system theanimals are keptand

permitted to graze within the forests. Sylvo-pastoral systems should therefore be distinguished from

systems in whichforage (either herbaceous or shrubby) is grown in combination with trees. The last

mentioned are agri-silvicultural systems.

Agro-sylvo-pastoral systems: systems in which land is managed for the concurrent production of

agricultural and forest crops and for the rearing of domesticated animals. This system is, in effect, a

combination ofagri-silviculture and the sylvo-pastoral system .

Multi-purposeforest tree production systems: systems inwhichforesttreespecies are regeneratedand

managedfortheirability to producenotonlywood, butalso leaves and/or fruits suitablefor food and/

orfodder.

Agroforestry practices in Indonesia

The population growth is a national problem. The annual national growth rate stands at 2.3% and is

considered to be relatively high. The total population is over 180 million. Even though the countryis

endowedwitha largeland area (±190 million ha) its demographic features andarable land distribution

are notfavourable (ICRAF, 1987) .

InJava and Bali, forests have declined to a mere 22% ofthe surface area to that at the beginning of this

century (Kartasubrata, 1991). The high population pressure on forest and land resources poses a

permanent threat to stable forest and land management, because of the steady encroachment and

increasing use of steep slopes on higher elevations for food crops without proper soil conservation

measures.

On the outer islands (Sumatra, Sulawesi, Kalimantan, IrianJaya and another 13,000 islands), there are

still vast areas of"new" landbutthe carrying capacity oftheseareas - mostly covered with tropical rain

forest - is lowand fragile due to their soil properties and environmental and geological characteristics.

Althoughthepopulation intheseareas is still small, theirland userelated activities oflow inputshifting

cultivation, have already had a negative impacton theland resources.

Sustainablelanduse as partof the country's objective (i.e. sustainabledevelopment) is a primaryconcern,

nowand forthe future.
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Agroforestry: a sustainable land use system

Thebeliefthatagroforestry is oneofthe beststrategies forsustainableland usehasbeentakenforgranted

in Indonesia for several reasons :

1. Historically, most of in Indonesia was once covered by forest. Agricultural systems were

integrated withforests. The remnants ofthese integrated systems can still be seen in many rural areas,

asvillagers retaina largepart oftheir land inmixedgardens dominated bytrees.The more consolidated

type ofland useand ownership onJavahas favoured the continuanceof mixedgardens, nowlookedupon

asone ofthe most stable land uses on non-irrigated land. On the outer islands some forests are being

maintained under customary law as an economic resource for the villages. The status of these forests

however, is weakeningandnotwell respected anymore,due toincreasingmobilityof thepopulationand

thegrowing demand for arable land.

2.
Althoughindustrialdevelopmentin ruralareasis adesirable objective, jobs outsidethe agricultural

sector are still not available, and employment is dependent on agriculture . Nevertheless, the rising

increaseinpressureonlandmeansthatalternatives need tobefound. Tomeetthedemands, agroforestry

hasbeenintroduced inbufferareas in orderto preventdeforestation. InJava, especiallyin the teakforest

area,the historical success of the tumpangsari system (taungya) has become the basis for developing

agroforestry, in order to protect the "threatened" areas or so called socially fragile areas from further

deterioration and encroachment.

3.
Rapiddeterioration ofdryfarmlands due to excessive food crop productiongaverise toincreased

concern and the recognition ofthe protective role of trees. Since 1974, tree planting programmes have

been launched for degraded farmlands or open marginal lands, especially on steeper slopes.

Agroforestry systems and technologies promoted in Indonesia

Nair (1987) distinguishes agroforestry systems and agroforestry technologies . Agroforestry systems

consistofextensively used agroforestrypractices. Agroforestry technologies indicateimprovements or

innovations, mostly through scientific intervention, which canbe applied to the best advantage in the

management ofthe systems. The most prominent agroforestry technologies that Nair mentions are:

improvedfallow, integrated taungya, alley cropping, multi-purpose trees onfarmlands andmulti-crop

combinations.

In Indonesia there are several traditional agroforestry systems, such as "KebunTalun" (Garden - Mixed

Treegarden) and "Pekarangan" (Homegarden) systems inJava and Multistoried AgroforestryGardens

inSumatra .Therearealsoagroforestrypractices,usuallyintegrated inforestdevelopmentprogrammes,

whichcanbe categorized as agroforestrytechnologies and canbeimplemented on forestland as wellas

on private land.

Traditional agroforestry systems

"Kebun-Talun-Pekarangan" (Garden -Mixed Treegarden - Homegarden)

Widagda etal (1984) describe the "Kebun-Talun" systemas oneusually consistingofthreestages: "Kebun"

(Garden), "Kebun Campuran" (Mixed Garden) and "Talun" (Mixed Treegarden) . The first stage,

emerging after clearing the forest is the Kebun, where annual crops are cultivated . The crops from the

Kebun are consumed by the farmer's family and partly sold as cash crops. After two years when the

planted tree seedlings allowless space for theannual crops, the garden evolves gradually into a Mixed

Garden, where the annuals are mixed with half-grown perennials. The economic value of the Mixed

Garden is less than that ofthe Garden,but the biophysical value increases,becausethemixed nature of

KebunCampuran enhances soiland waterconservation.

87



Forests, agrowing concern

After harvesting the annual crops in the Mixed Garden, the field is usuallyabandoned for two or three

years and becomes dominated by perennials. This stage is known as Talun (Mixed Treegarden), the

climax stage ofthe Kebun-Talunsystem. TheTalun canbe converted again into Kebun,but can also be

managed as a sustainable,multi-species and multi-purpose forestwith a selective felling or harvesting

system, forming the ideal village forest.

Thevertical structure ofKebun-Talun is different at each successional stage. There are three horizontal

layers during the Kebunstage: creepingplants (e.g. peanut,soyabean, cucumberandmelon), vegetables

(e.g. chili pepperand eggplant) andfood and cashcrops suchas maize, tobacco, cassava, or leguminous

vines (e.g. wingbeanorlongbean)supportedbybamboopoles.Thehorizontalstratification inthe Kebun

Campuran (Mixed Garden) is more complexbecauseofa mixture ofannuals andperennials. Atthis stage,

shade tolerant plants,like taro, occupy the spacebelowthe onemetre height level, while cassava forms

asecond layeroneto two metres high. Thethird layeris occupiedbybananas and trees using the space

above a height of five metres. Typically, there would be scattered trees, banana patches, and a dense

shrubbyand shade-tolerantunderstorey.

TheTalun (MixedTreegarden) stage is dominatedbyamixture ofperennial treesandbamboo.This stage

can vary in composition, such as woodlots (firewood and building materials), bamboo and mixed

perennials.

Multistoried Agroforestry Garden System in West Sumatra

Michonetal (1986) reporton the AgroforestryGarden SysteminManinjauinWestSumatra.Thesystem

is characterizedbyanintensive integration offorest species and commercial crops,forminga forest-like

system.Theintimateassociation ofdifferentspecies providesbothsubsistenceandcommercial products

whichsupplement rice production. This complex agroforestry system is managed bya combination of

cultural practices and respect for natural processes of vegetation production and reproduction. It

representsa profitable, sustainableproductionsystemand constitutes anefficientbufferbetweenvillages

and protected forest.

The composition ofthe system is as follows:

Cultivated annual crops: chili (Capsicum annuum), eggplant (Solanum melongena), maize (Zeamays),

beans (Vigna sp., Phaseolus spp.), cucumber (Cucumis sativus), etc.

Tree crops: Durio zibethinus, Pterospermum javanicum, Toona sinensis, Cinnamomum burmani,

Myristicafragrans, Coffea canephora, etc.

Agroforestry technologies on forest land

"Tumpangsari" (Taungya)

TheTumpangsari technology is the most important method of establishing man-made forests in Java

covering anarea of 30,000 ha to 40,000 ha perannum. Tumpangsari means co-occupation fora limited

period of food crops in young tree plantations. Therefore Tumpangsari may be categorized as an

agroforestry (agri-silviculture) technology, i.e. a temporal type ofthe system (Kartasubrata, 1986).

TheTumpangsaritechnology is prescribed in detail in similar technical instruction papers ofthe Perum

Perhutani (State Forest Corporation) published in 1974and 1977.Theimplementation ofTumpangsari

includesfourmainactivities: (1) sitepreparation; (2) seed preparation; (3)planting; and (4) tending. The

spacing ofthemaincrop (teak) is usually lx3m, and Leucaena is planted in a denserowbetweenthe teak

rows .The annual crops are planted in the 1.5m wide strips between the teak and the Leucaena rows

(Kartasubrata, 1991) .
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"InmasTumpangsari" (Intensified Taungya)

Theincreasingpopulation pressureandthe resultinggrowing need for food in rural areas has led to the

intensification ofagricultural practices, includingTumpangsari. Intensified Tumpangsari includes the

following technologies (Kartasubrata, 1991):

Use ofhigh yield agricultural crops

Improved soil conservation and tillage methods

Use offertilizers

Use of insecticides if necessary

Correct timing for planting and fertilizing that take rainfall into account

IntegratedTumpangsari (IntegratedTaungya)

Arecentdevelopment of theTumpangsari technology iswhatwemay call the Integrated Tumpangsari

(IntegratedTaungya). ThisTumpangsarimethodisintegratedas atechnologypackageinasocial forestry

program, i.e. thePerhutanan Sosial (PS) programme. The PSprogrammewasinitiated in 1984, organized

bytheDirectorate General ofForestUtilization oftheDepartmentofForestryand PerumPerhutani with

thesupportoftheFord Foundation. Bratamihardja (1987) points outcertain importantcharacteristics of

thisprogramme:

1.

2.

Active participation of villagers as a result of the realization of the equal partnership principle.

Bottom-upapproachinwhich communication withand participation by forest farmers begin in

theplanning stage.

Therearetwo importantkey activities which will ensure successful implementation ofthe PSprogram

in Java, i.e. the establishment and development of forest farmers associations for the integrated

Tumpangsaritechnology, adaptedto the respective locations. InthecommonTumpangsarimethodthe

farmers are entitled to plant food crops between the young forest trees for only about two years. The

integrated agroforestry technology allows the forest farmers to also growfruit trees, grasses and other

kind ofplants betweenthe timbertrees, after consultationwith Perhutani personnel. Theplant material

forthe forestas well as thenon-foresttrees areprovidedbyPerhutani . Thefarmersmayharvestthefruits,

fuelwood, grasses, medicinal and other plants during the rotation period of the forest crops.

Problems and constraints in promoting agroforestry in Indonesia and suggested

approaches to overcome the problems

Problems and constraints arising when developing agroforestry differ from place to place, but the

complaints and recommendations reported are usually similar and repetitive.

Shifting cultivation areas

Theproblem with shifting cultivation in the tropical forest areas in Indonesia (Kalimantan, Sumatra,

Sulawesi, IrianJaya, etc.) cannotbe handled by theforestry agency alone. It should be tackled bygood

coordination among related agencies in their programmes and projects in the area. The keyto success

in solvingtheproblemwithshifting cultivation is to provide alternativejobs to absorbtheworkforcein

permanentagriculture, whichshould bedonebyprovidingthem withirrigated land . However, irrigation

isa limitingfactorin shifting cultivation areas . Currently,possibleworkforshifting cultivators arejobs

on the nucleus estates (oil palm, rubber), or in reforestation projects including those of agroforestry.

Public forest lands onJava

Since Perum Perhutani and the Ford Foundationbegan their social forestryprogrammeonforestlands

with IntegratedTumpangsari as the technology package, several problems have arisen. The problems

maybe categorized as social and tenure problems, lack of project staffas well as technical problems.
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As the social forestry projects are established on degraded forest lands under conflicting conditions

between the Perhutani and villagers, thefirst step would be to restore good relations with the villagers

which needs tact and goodwill from both Perhutani field workers and farmers and their leaders . To

achieve this objective, forest farmers groups have been established, in which "bottom-up" and "top-

down" communicationbetween Perhutani field workersand theparticipatingforestfarmers is exchanged.

Asecond constraint concerns the allocation ofTumpangsari plots to participating farmers. Although

equal shares of a standard size of0.25 haperfarmershould be allocated with prioritybeing given to the

mostneedyvillagers, in practice, many deviations from this principle occur.

Becausethenumber ofinterested farmers is usuallygreaterthantheavailableTumpangsariplots, many

interested farmers have to be disappointed. What is sometimes done is that lots are reduced in size,in

manycases downto 0.1 ha per lot. Consequentlyrevenues fall far behind theneeds ofthe people, often

not exceeding 10% ofthe total income of the landless, namely, the poorest villagers. It is obvious that

besides theTumpangsari, otheremploymentfor the participating farmers is needed ifthey areto make

ends meet.

Theselection ofparticipants is, moreover,usuallynot free from subjective considerations. For instance,

Perhutani prefers experienced andloyalparticipants ratherthannewcomers; adeviationfrom the "needy

first" principle. In many cases priority is given to friends and family. Village leaders, official and

unofficial, usually get larger shares, sometimes more than twice the standard size to secure their

continuedinterestand participationin co-runningtheprogramme. Thesepractices are indeed potential

areas offriction and unrestamong the participants. To overcome this problem, selection ofparticipants

sometimes takes place by lottery in addition to fixed allocations to farmer/village leaders.

Conclusion

Thegrowing demands for food and timber and thefact that moreattention is currentlybeing given to

the development of rural areas implies that improvement of agroforestry practices requires greater

urgency. Thiswill enablethe traditionalindigenous systems, whichareessentiallyalreadywellaccepted

bythe rural poor, tobe used as a basis for further development. The development and propagation of

agroforestry in the future will affect the well-being ofmillions of people living in remote places where

the struggle for a good life cannot remain a matter of indifference. Although agroforestry is not the

panacea forall social and environmentalproblems, itis a challengeto land useplanners to makefull use

of its enormous potential.
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Introduction

In thenorthern parts ofSweden, Norway,Finland and the Kola-peninsula of Russia reindeer arebeing

reared by the "Saami" (Laplanders) population. On a quarter of the Swedish land surface, reindeer

husbandry and forestry are being combined within the same area. Although the land is ownedbythe

State,somecompaniesandprivate citizens, theSaamihaveuser-rights tolettheirreindeergrazethearea.

This paperdescribes howtwo different systems, two different cultures and two different people use the

same land, and the problems that arise in respect to the two land use types within the same area.

The "Saami" (Laplanders)

Thereis nouniversallyaccepted definition oftheSaami. As ageneralrule,apersonwhosenativelanguage

isSaamiand/or whoregards himselfas aSaami is considered to be one. The total Saami population can

beestimatedatbetween45,000 and 65,000, including 15,000-20,000 inSweden, 4,000-5,000 in Finland,

30,000 - 50,000 in Norwayand about 2,000 in Russia.

Thetraditional habitats oftheSaami comprise the northernparts oftheNordic countries and adjoining

areas ofRussia. In theseareas theSaami constitutea minorityand arean indigenous populationand the

oldestknown ethnic group. The Saami regard themselves as one people living in four countries.

TheSaami population has never formed any state in the accepted sense. Their society is based on the

"Laplanders" (acommunityoffamilies,whichmigrate seasonallyfrom onehunting, fishingand trapping

area toanother) . The "Laplander" works withand follows a particular, self-contained herd ofreindeer

between the various seasonal grazing areas.

The colonization of "Norrland" (the far north ofSweden) began during the 16th century, mainly along

the coast. As agricultural colonization expanded, the Saami lost ground. A boundary of the Saami

territories becamenecessaryand this boundarywasdrawnin 1751 andmarks thefrontier ofpresent-day

Lapland. Colonizationwas encouraged bythe stateuntil themid-nineteenthcentury, whenregulations

wereissuedfortheprotection oftheSaami . Thepurposeofthefarminglimitwastoensurethattheregions

NorthandWestofthis limit wouldbereserved fortheSaami. Theactual effectoftheboundary, however,

fell short of this purpose. Still, the strongest acknowledged rights of the Saami are located above this

boundary.

Thereindeer grazing legislation has divided the Saami population ofSweden into a reindeer herding

group anda non-reindeer herding group. Reindeer herding is reserved for Saamiwho aremembers of

Saamivillages .TheseSaami, todaynumberingabout 2,500, alsohavecertain otherrights, suchas fishing

and hunting rights. However, the great majority of Saami have no special rights . Finding it hard to

maintain theirSaami identitymany ofthemareassimilated intoSwedish communities. It isbelieved that

without thereindeer husbandry, theSaami culture is bound to disappear and this is one ofthe reasons

whytheSaami have been given special rights.

The Saami havetheir own language, bearing the impression of a lifestyle close to nature. The Saami

language is comprised several "languages" or "dialects", some of which differ to such an extent that

Saami from different areas are unable to understand each other. However, their common origin and

languagemakes theSaami oftheNordiccountries consider themselves tobe onepeople. Theyregard the

national boundaries as something forced upon themfrom outside.
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The reindeer (Ranginus tarandus)

The reindeer belongs to the deer familyand lives in the northern parts ofCanada, Alaska, Greenland,

Russia and the Nordic countries of Europe. It canbe found on the tundra, onbare mountains and the

"Taiga" (theconiferous forests).Thereindeercameto Scandinaviaabout 12,000years ago.Wildreindeer

canbein the northern parts ofRussia. TheAmericanforest-caribou (R. tarandus caribou Omelin) livesin

a belt from Alaska all across Canada to the Atlantic coast. The American reindeer is bigger than the

Eurasian tundra reindeer (R. tarandus tarandus).

Thereisnosignificant difference inbehaviourbetweenthe wildreindeerand the tameone. Both migrate

allyearround tothemostfavourablegrazingareas. In winter, thereindeerusually feeds onlichenwhich

is found underthesnowand hanging from trees. During summer its food consists of different kinds of

grasses and herbs .

Reindeer husbandry in Sweden

About a quarter of the Swedish land surface, i.e., approximately 8 million ha, is commonly used for

reindeer husbandryand forestry. However, each year only afew parts of the area are used for reindeer

herding. Some parts are used very infrequently, as they importantly constitute “reserve areas" for

periods ofbad grazing conditions.

Two types of reindeer herding can be distinguished, i.e., "mountain reindeer herding" and "forest

reindeerherding". The main characteristic of "mountain reindeer herding" is the verylong migration

distance between summergrazing areas in the westernbarren mountains and the winter grazing areas

in the East.The winter grazing areas ofthe "forest reindeer herding" is near the eastern coastland, and

the distance to the summer grazing areas in the inland is relatively short.

Also the shape offorestry varies somewhat from the eastern area tothe western, mainly due to much

betterbiological and economical conditions near the coast in the East.

Thelaw states that during the period ofoctober 1st to april 30th reindeerhusbandryis allowedfrom the

Norwegianborder down tothe Baltic Sea. However, from april 1st to september30th it is only allowed

Westofthe "Odlingsgränsen" (a specific borderlying north - south) . Consequently, theSaami haveto

make their reindeer migratein the spring. Instinctively, the reindeer migrate along specific routes and

problemshavearisenduring themigration process. Nowadays oftenthemigrationrouteshavetochange

due to large-scale clear-cutting areas, construction ofroads, an increase intourism facilities, etc., which

confuses the reindeer.

Reindeer husbandry and forestry are also influenced by other forms of land use. Furthermore, basic

natural conditions varyfromonearea toanother.Theoverlapping ofthetwo forms ofland useis located

inapartofSwedenwherethe land use conditions are unfavourableand thesocio-economic situation is

weak.Negative external effects can even worsen these conditions and this situation . Each form ofland

use,alsothepresentreindeerherding, depends onamarket,aninfrastructure,a social service, and other

societal factors, whichcould notexistas they dowithoutthecontributionfrommanyforms oflanduse/

industries/activities.

The relationship between forestry and reindeer husbandry

Therelationship between forestry and reindeer husbandry has been the subject ofan intense debate in

recent years. According to Leif Mattson (1981), the reciprocal influence between forestry and reindeer

husbandry can be expressed in four general statements:

1
2

1. it involves both negative and positive effects;

2.
itconcerns both biological production conditions and rationality in the use ofnatural resources;
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3.

Agroforestry

negative aspects of forestry on reindeer husbandry mostly effect the winter conditions, whilethe

positive aspects mostly effect the conditions during the other seasons;

because ofthe difference in geographical location ofthe summergrazing, "forest reindeer

husbandry"benefits morefromthepositive effects offorestrythan"mountainreindeerhusbandry".

Thereisaratherclearopinion amongbothreindeerkeepers andrepresentatives offorestry,thatin solving

theproblems inthe relationship double land usemustbe included as a precondition. This opinion has

alsobeen strongly expressed by government and planning authorities . The effects of various activities

from oneland useformshouldnot makeimpossible the other land useform.It mustbe stated,though,

that it is primarily the representatives of reindeer husbandry who claim that the relationship involves

problems.

InSweden therehas been a basic change in forestry practices,from the dominating selection system of

the 1920s,1930s and part ofthe 1940s to clear-cutfelling systems. The transition in the 1940s waslargely

duetothedemand fora long-term highproduction ofwoodfor theforest industry,a demand which the

old forestrymethod could not meet. In the 1950s, restoring the forests becamean important ambition,

whichinlargeareas meantclear- cutting andadditional regeneration measures inorderto establish high

productive stands to replace the former forestry low productive stands . Besides this concern for future

woodresources,actual economic conditions also contributed to a trend for "large scale forestry" .From

the early 1950s tothe early 1970s, roundwood prices were maintained at about the same level, while

labour costs increased considerably.Theresultmechanizationwhich demanding larger treatmentunits

and a largerproportion of final felling ofthe total felling volume.

Theratherheavyfluctuation in the reindeerpopulation is characteristic ofreindeer husbandryduring

thepastfiftyyears. Around 1930thereindeerpopulationtotalled approximately300,000 animals.In 1940

it dropped to about 160,000, then increased to about 250,000 in the mid-1950s. After decreasing to less

than 200,000 during the early 1970s partly because of bad climatic conditions, the numbers have

considerably increased to nearly 300,000 at the present.

Another characteristic for thepastfiftyyears is theexpansion oftechnologyused in reindeerhusbandry.

Particularly in the area oftransport, technical innovations have gained importance: snowmobiles and

cars aswell asaircrafts havebecome essentialtools in the trade.Theland is used in thetraditional manner

characterized by use of a large area and long migrations of the reindeer herds.

These developments within forestry and reindeer husbandry have altered the relationship betweenthe

two land use forms, which can be briefly described as follows:

Duringthe 1950s, the problems for reindeer husbandry increased mainly due to the expansion ofthe

large-scale clear-cut felling system. During the following decades the felled area each year remained

about constant. Additional problems for the reindeer husbandry were caused by the introduction of

mechanization in forestry,which resulted in a higher percentage ofseparate felling areas and "radical”

methods within primary production, suchas mechanical soil scarification, chemical regulation of tree

species and fertilizingbyaircraft. Furthermore,in the 1970s, theintensity ofprimaryproduction activities

increased.

Fluctuations in thereindeerpopulation implyavarying influenceontheprimaryproduction offorestry

and ontherationalityof fellings . However,therelativeinfluence ofthereindeerpopulation onthelatter

diminishedgradually,especiallyin the 1960sand 1970s.This changewasnotbecause ofthedevelopment

inreindeerhusbandrybutasa resultofthemoremechanized felling systems. In this situationthe presence

ofreindeer infelling areas is less problematic than in theformerfelling systemwhentheworkwas done

byhandandusinghorses.

Acceptable and non-acceptable forestry practices from the reindeer keeper's point

of view

Itappears that problems existing between forestry and reindeer husbandry are basically due totheir

competitiveforms of land use, originating in the different principles ofaction . Forestry is characterized
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by thorough and concentrated changes in the forest ecosystem with a strict division in stands, while

reindeerhusbandry is characterized byslowand minor changes intheforestecosystemand with a clear

needtomigratebetweenseveralareas . Sofromthereindeer keeper's viewpointthestructure ofthe forest

in respectto ages ofthe stands is ofparamount significance.

Problems for private landowners

Aproblemfor private landowners is the destruction of tree plantations during the winter when herds

ofreindeer tryto findfood underthesnowon clear-cutareas. Although, itis notabig problem, forsome

landowners it gives rise to a significant loss ofmoney.

Anotherproblem arises duringthehunting season in those parts where thereindeer arenotallowed to

be (betweenapril 1 and september30). Someherds ofreindeerdo notmigrateup tothemountainsinthe

spring. These herds cause problems for the dogs usedin the hunt. This mayseem like a small problem,

but, inSweden,hunting isa veryemotional andsensitive subjectand meansa lotto thepeople, especially

to those in the northern parts ofSweden.

Conclusions

In this paper I have tried to describe some problems involving the double land use between people

involved inforestry and reindeerhusbandry in Sweden. There is a conflictbetween these twogroups as

well asbetweenreindeer keepers and othergroups . Frommypoint ofview,themainproblemis whether

ornotwewant theSaami culture to survive? Ifthe answeris yes,the Saami populationmustbe allowed

tocontinuetheirreindeerhusbandry. This does notmeanthat forestryshould beforbidden intheseparts

ofSweden, but I thinkforestryhas to takemore careful consideration ofreindeerhusbandry thanitdoes

at present.
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Forests on slopes: The role of forests in the battle against erosion ,

with special reference to tropical countries

PROTECTION OF HILL FORESTS IN THE TROPICS

CarolineBrauwers
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Introduction

In several developing countries severe erosion can frequently be seen in mountain watersheds.

In areas of rugged topography, long steep slopes present a major reclamation problem. Once the

vegetation has been removed fromthe unstable topsoils of these slopes, even the hardiest natural

vegetation will notbecomere-established naturally,unless the slope is reducedtowhat isknown as the

"critical slopeangle forvegetation".This anglecanonlyberegained naturallybytheaction ofcontinued

erosionoveralongtime-span, which is unacceptable. Therefore, special techniques areneeded to make

steep slopes gentler and shorterandto provide a stable ground onwhichvegetation canbe established.

In some regions topographical and soil degradation problems are supplemented by anunfavourable

climate. Inaridregions,scantrainfall, high evapotranspirationandprolongedperiods ofdroughtoccur.

Slope stabilisation and soil improvement techniques must be tailored to cope with these different

environmentalsituations . Erosion control focusesontherestoration ofsoil coverand onreducing runoff.

Mechanical structures (e.g. terraces, dikes, drainage channels) increase the water infiltration capacity.

Vegetative possibilities for reclamation

Areas which are sensitive to erosion quite often show deficits in wood and non-timber forest products

failing to satisfythe needs of the local population. The introduction ofintegrated systems such as agri-

silvicultural ones openup newavenues to help solvethese problems. Atplaces where agriculture isno

longer possibleandwherereafforestation is a necessityto stabilize the environment, oneshould opt for

theplanting ofmulti-purpose trees. Multi-purpose tree cultivation offersmanyecologicaladvantages as

well as revenue tothe farmer.Theremaining natural forest stands have to be protected and the felling

of trees has to be regulated and controlled. The degradation of the environment can be halted,

concurrently ensuring the availability of forest products for future generations.

Thechoice ofplant species is ofvital importancewhenrestoring degraded lands. To reach theoptimum

soilproductivepotential, the chosen species mustbeable to accomplishawiderangeofpurposes . When

soils have become seriously deteriorated, it is not easy to establish even hardy, indigenous species

withoutapplyingsiteimprovementtechniques . Pioneer species capable ofestablishmentunderrefractory

soil conditions need tobe selected.

Planting trees and shrubs

Active erosion processes usually take place on the more degraded sites . So the trees and shrubs to be

plantedshould bedeep rooting and resistant to harsh conditions . Species that canbemultipliedbyroot

cuttings are particularly useful. The following species can serve as transitional vegetation in different

environments: Acaciaspp., Prosopisspp., Albizzia spp., Tamarix spp., Cassia spp. , Leucaena spp., Gmelina spp.,

Casuarina spp., Euphorbia spp., Gymnosparia spp., Eucalyptus spp., Gleditsia spp. All these species are rapid

establishers and forma good plant cover to the soil. The rooting systems ofthese trees and shrubs serve

to stabilize soil structures and later on will provide benefits such as fruits, fodder or fuelwood.

Thepermanentforestestatemustbeprotectedagainstusesthat arepotentially destructive orcompetitive.

Particularly inyoung or newly established forests grazingby domestic animals often reduces or even
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destroys the vegetation cover. Fencing in this juvenile stage is essential to protect this land against the

potential danger of erosion (Figure 1).

Alnus nepalensis
Forest

Lespadeza
bicolor Acacia saligna

or Grewia

oppositifolia Rice

a.

Leucaena CROP

Eroded

hills

Fruit trees

on pasture

Terraced

cropping

Grass strip with

fruit trees

CROP CROP
Leucaena

Selective

clearance for

production

Reclamation forestry

Figure 1. Examples of agroforestryin erosion control (Source: Young 1991 ).

a.

b.

C.

d.

e.

f.

Trees on terrace risers, Ethopia

Trees on risers ofirrigated terraces, Nepal.

Hedgerow intercropping with Leucaena laid out on a slope

Model for land use as alternative to shifting cultivation, north-east hills region, India

Plan view of suggested land use on slopes, combining barrier hedges with trees on grass barrier strips,

Philippines

Possible development of reclamation forestry into productive use by selective clearance of contour strips

The harvesting ofwood and non-timber forest products automatically implies an impact onthe forest

lands and its surroundings. Several extraction devicesandmethodshaveto be discussed becausethey

couldhavea negative influence onthe soil'ssusceptibility to erosion. Theplanningand construction of

roads for the exploitation should be aimed at minimizing erosion. It is necessary that roads are fully

protected against avoidable erosion.

Grassing-sodding

It is oftendesirable to establishpermanentwoodyvegetationonerodingareas. Initiallya temporarycover

ofgrasses to stabilize the topsoils maybe necessary followed by reforestation, at a later stage.

Mechanical consolidation of unstable slopes

Erosion control on crumbling slopes

Treatment of such slopes is expensive and should only be executed when the protection of areas

downstreamis vital . Protectivewalls on slopes have tobeconstructed withcrumblingmaterial . Thefoot

ofthese walls must be protected, preferably with shallow-rooting plant species. Note, species with

strongly penetrating roots can damage the structure.

Erosion control on sliding ground

Landslides of unstable, water saturated soil material takes mainly place on steep slopes with a layer of

loose soil over a clay, schist or marl formation .

Ifthe thickness ofthe potential sliding layer is greater than the rooting depth of species adapted to the

area,itmightbethat thereclamation byplantingwillbe ineffective. Theadditionalweightoftheplanted

vegetation may even increase the hazard of landslides. Indirectly, this danger increases due to the
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additionalamount ofwaterheld in the soil as aresult oftheimproved infiltration capacity. Stabilization

ofthese areas can onlybe achieved by a combination ofmechanical and biological controls: drainage,

consolidation ofthe moving mass, diversion ofwater to prevent soils being washed away.

Brush mulching

Acoverofbrush over the eroded area can sometimes stabilize erosion scars (Figure 2) . This is doneby

starting at thefoot oftheslopeandbygraduallymovingupwards.Thebrush will laterbe coveredby earth

broughtdownfromabovebyrunoffwater. Thisgraduallybuilds up a depositonwhichplant covercan

be established . Thebrush mustbe anchored by means of stakes driven into the soil. The entire system

should be anchored either bywattles or by a sill laid out at the foot ofthe system.

Figure 2. Abrush cover put on a bare erosion slope with anchoring bij stakes; wattling at the lower

edge (Source: FAO, 1976).

Contour ploughing

On eroded land with low slopes, establishment of trees or grasses can be encouraged by contour

ploughing, to retain water, reduce runoff and erosion and maximize infiltration capacity (Figure 3).

Ploughing can also be alternated with broad-based ridges or terraces, where the soil is ploughed on

contourbetween the terrace or ridge lines.

Figure 3. Contour ploughing (Source: FAO, 1976).

Onnatural rangelands,where soil and grass cover are ofa reasonable quality, smallfurrows 10 to 12 cm

deep and 1 to 2m apart will improve surface water retention without destroying the herbs.

Strip-cropping or cultivation

This consists ofplanting strips ofgrass,cloveror similarplantsbetweenstrips ofcultivated rows ofcrops

onoradjacenttothecontour. It is oneofthebestandmosteconomicalmethods oferosion controlwhere

the erosion hazard is moderate and the slopes are not too steep.
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Terraces

Terraces are constructed to reduce surfacerunoffand erosionand toretain water forplantgrowth thereby

increasing the water infiltration capacity. In high precipitation areas, the terrace network is usually

designedwitha slightlylongitudinal gradientto drain excess water. Indryregions, theterraces designed

precisely follow the contour so that the maximum amountof surface water can be captured. Standard

terracesmusthave sufficientchannelcapacityto take careofthemaximumrunoffexpected forthedesign

period (usually 10 years).

Levelterraces

Itshouldbeemphasized that contour terraces shouldonlybebuiltonpermeablesoils and onlow slopes.

Onpermeable soil and steep slopesthey could cause soilcreep, scuffingand slides . Level terraces arebuilt

withoutalongitudinal gradient so thatall the waterreceived from thedrainageareas athigherlevels can

beimpoundedandabsorbed by infiltration . Thus, theymustbelargeenoughto contain therunoffeven

fromtheheaviest expected rains.Theycanbebuiltalong contour lines, eitheras long or shortstructures.

Shortterraces (Figure4) shouldbenomorethan3-6minlength. Verylong terraces mustbebrokeninto

separated compartments by constructing small berms across the terrace at regular intervals of3 to4m.

This minimizes the effect oferrors in levelling. They can alsobegrassed or otherwise protected against

erosion. In deepand gulled soils, individual crescent shaped terraces are usually themost appropriate.

Figur4. Short terrace of3-6 m long (Source: FAO, 1976).

In high precipitation areas it may not be economical to build level terraces, because of the large water

storage capacity needed. However, in dryregions terraces canbe useful in retaining thelimited amount

ofwaterfrom infrequent rains.

Graded channel terraces

This type of terrace, designed to function as a water course for excess run off, is built with a slight

longitudinal gradient to remove water from heavy rains into either a natural gully (which should be

stabilized) or an artificial waterway. Waterways mustbe planned before construction to determine the

direction ofthe grade. The longitudinal gradients of the terrace mustbe sufficiently low, such that the

velocity ofrunoffdoes notexceedthemaximumvelocity thatwould causeserious erosion oftheterrace.

Banquettes and gradins

This type of terrace is the most economic and the one most suitable for reforestation and pasture

improvementon steep slopes. It is also recommended for impermeable soils .It is a terracing technique

developed for arid and semi-arid climates for growing horticultural crops, reforestation and pasture
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improvement. Thebanquettes andgradins are laid atmaximumintervals computed as a function ofthe

slopeand rainfall intensity. Theycanbelaid eitherwith a slightlylongitudinal gradient, to remove excess

water througha waterway,or theycan be constructed level to increasethe opportunityfor infiltration.

Thebanquette (Figure5) ismostcommonlyused onslopeswithan inclination ofless than 40% . Theshape

is well suited to mixed cultivation. Fruit trees canbe planted on theberm and crops canbegrown in the

channel (fruit trees such as olive, almond and fig).

2.4

P.25-
40
%

Figure 5. Banquettes (Source: FAO, 1976).

The gradin (Figure 6) functions well on slopes with an inclination between 40 to 50%. The sub-soil

howevermustbefirmandpermeable.Agradinis mostsuitableforthe planting offruittrees, afforestation

ardpastureimprovement. For pastureimprovement theside slopes should be reduced to facilitate the

establishment ofgrasses andthe movement of livestock.

40
-5
0

%

10
0
%

1-2m

Figure 6. Gradins (Source: FAO, 1976).

AV-sectiongradin (Figure 7) is the best choice for slopes greater than50%. After construction, bare soil

should be stabilized with grasses or rocks.

Thesteppe method

This is essentially a type ofterracing used in areas where the slopes are shallow. In low-rainfall areas it

is recommended that the usablesoil be gathered and piled in the terraces. Alayer of soil should also be

leftin place between terraces,to conserve moisture in the lower layers ofthe soil piles.

Terracemaintenance

Ifterraces arenotmaintained, they will certainly disappear. Terraceswhichbreakdownare dangerous,

becausetherun offis concentrated atthebreakingpoints and can quickly lead tosevere erosionandeven

failure ofthe entire system. Careful inspectionand maintenance, particularly during the firstyear after

construction, is essential. It is also important that terraces are inspected after heavy rains and that

immediate repairs are madewhere necessary before erosion can begin to become a problem.
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Figure7.V-section gradins.

Terracing is expensive and time consuming and deserves careful thought and planning. It is not the

solutiontoall theproblems and often onlya temporarymeasure to aid the establishment ofvegetation.

Conclusions

The afforestationofsteepslopes canbestbedonebyusinga mixtureofmulti-purpose trees . Besides soil

protection it offers the opportunity ofadditional revenue.

There are several methods for the consolidation ofunstable slopes. Inmy opinion terracing is the best

method to makesteep slopes gentler and shorter, and to provide a stable ground for the establishment

ofvegetation.

The permanent forest estate must be well protected against destructive competitive uses, as a forest is

the most efficient way to prevent erosion on steep slopes.
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CHILE: FORESTS ON SLOPES AND THE PROBLEMS RELATED TO

SUBSISTENCE FARMERS
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Introduction

Ageneral introduction on soil erosion onslopes in Chile will firstbepresented . Special attention will be

paid to the problem of small subsistence-oriented, rural land owners. Erosion is often the result of

different economic, cultural, social and technical problems. The factors that contribute to erosionand

their possible solutions will be analyzed.

Since the arrival ofthe Spanish in America therehas beena constantpopulation growth. This has led to

a steady increasein pressureonthe environment, moreand moreland hasbeen cleared for agriculture

andpasture at theexpense ofnature, accelerating the process of deforestation and causing soil erosion.

Tomeettherisingdemandfor food, agradualover-exploitation ofagricultural land hasoccurred .Many

farms are located in hilly areas that were originally covered byforests.

This process canbe seen in many countries, including Chile.

Historical background

Competition between agriculture, cattle raising and forests

This strugglebeganin thePre-Colombianera, and intensified afterthearrival oftheSpanishin Chile. The

needtocreatespaceforagricultureandtheincreasein mining activities (mainlyinsemi-aridregions) led

to the destruction oflarge areas of forests.

The arrival of settlers in the south of Chile (e.g. the Germans in Llanquihue and Valdivia) resulted in

intensivedestruction offorests sincetheyused fireto cleartheforests foragriculture. Thesefires extended

over several hundred thousands of hectares and lasted foryears.

Theabundance of the resource, and the belief that it was inexhaustible, led to this irrational abuse that

left vast areas bare. These areas were very vulnerable to erosion and are practically unproductive

nowadays.

Thegold fever in California and other events in the 19th century stimulated the export of wheat from

Chile. This caused over-exploitation of the "Coastal Mountain Range",thus degrading thousands of

hectares ofland (Contesse, 1990) .

Agricultural over-exploitation and the use of forests

Betweenthe end ofthe nineteenth centuryand approximately 1950 the relationshipbetween the people

and the forest changed. The forest industry began to develop, based onthe production oflumber in

rudimentaryinstallations, primarily dedicated tothe supplywood for construction purposes.

Therelationship withtheforest is nowadays notas destructiveas in theforegoing period, but it still can

becharacterisedas irrational and degradative. Creaming oftheforests takes placein whichthebesttrees

ofthe forestareharvested, causingsoil erosionanda deterioration ofthegenetic stock. Moreover, settlers

and illegal occupants of the State Forest Reserves continue to clear mountain terrains withaxes and fire

to conduct subsistence-oriented agricultural activities (Contesse, 1990).
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Thepromotion of plantations of exotic tree species since the 1950s

Towardsthemiddle ofthe twentieth centurythesituationbecamevery tragic. Nineteen million hectares

(some 25% ofthe total land surface) were affected by erosion, four million of which were severely

degraded.

TheStatebeganto stimulate reforestationusing exotic species, whichin thebeginning wasmainlyPinus

raciata but later Eucalyptus spp. as well. In 1974the "Decree LawNo. 701" was created. Under this law,

subsidies of up to 75% of plantation costs to afforest waste lands are provided. This applies only to

plantations thathavea plantsurvival rate ofatleast75%.Thelawalsoincludes subsidies fortreepruning.

This measure initiated a rapid increase ofexotic species in the planted area. Today, there are 1.5 million

ha ofpine plantations and about 100,000 ha ofeucalyptus plantations.

Thereis nodoubtthatthis policyhad animportantpositiveeffectontheerosionproblemin several zones,

and also stimulated thefurther development oftheforestindustry;an industrywhich that is increasing

in economical importance. But there still remains a destructive pressure on the original forests (for

instance, the collecting offirewood continues) . Over-exploitation ofhilly areas for agricultural use can

be seen, especially on the land owned by small rural land owners who work on a subsistence level

(Contesse, 1990).

As can be seen throughout history, the present erosion problems are not only of a technical nature but

also have very complex social, economical and cultural dimensions. These too have to be taken into

consideration.

General aspects causing incorrect soil management and erosion

Theignoranceofadequatemanagementtechniques is animportantfactorleading to erosion, especially

among small rural land owners whose outdated management systems canbe traced to their ancestors.

Nowadays, although sufficient knowledge is available concerning slopemanagement,thereis a lack of

good communication channels to reach the people who really have to deal with theproblem.

The inadequatemanagement ofslopes (especiallyon land used for agriculture where there oughttobe

forest) is closely linked tootherfactors, suchasa biased agricultural mentality. This mentalityhas taken

rootinthepopulationunderdifferenthistoricaland economicalpressures.Thesmall landownerwhose

hillylandinheritedfromhis fatherwasdeforestedmorethana centuryago, will mostprobablycontinue

using the soil in the same way as his ancestors did, but for different reasons . The decision making

processes ofthefarmer aredetermined bythreefactors. First,heoften ignores or isunfamiliarwithbetter

forestryoragroforestry techniques. Second,he is part ofthe subsistence economy which makes itvery

difficultforhimto reversetheprocess of soil erosion, sincehehasnoeconomicalsupport. Finally,inspite

oflowyearly production due to short-term planning (caused by the subsistence level),thefarmer will

have agreaterannual cash flowfrom agricultural production thanfrom forestproduction, despite soil

deterioration.

Anotherbasicreason for the over-exploitation ofsloped lands is the pressure exertedby ruraland urban

communities on the land use. The combined need for firewood, food and timber leads to the over-

utilization of the soil onsmall farms (de Camino, 1985; Peña, personal communication). In numerous

cases,asmall pieceoflandmeans subsistenceforagreatnumberofpeople. Thenumberofpeopleis often

more than the land can support using the prevailing land use system. So it will be obvious that over-

exploitation ofthe land will occur.

Pressure exerted by the market, unfavourable marketing conditions and price levels of all kinds for

products arefactors that especially affect thesmall farmers.They also influence theover-exploitationof

forests onslopes and land thatis presentlyused for crop-farmingand cattle grazing (de Camino, 1985).
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Solutions

Priority should be given to radical changes in agricultural, livestock and forestry practices. Attempts

mustbemadetodevelopactivitiesinaharmonious, integratedwaybyintroducingnewtechniques which

mustbe,(andthis isveryimportant), 'adapted totheecologicalandsocio-economical situationprevalent

in the region involved. '

Atpresent there are several forestry and agroforestry techniques that can solve or at least helpto solve

theerosionproblem. Iwould like to stress thatitis veryimportant thatforestry engineersshould consider

the tricky situation of the subsistence farmer. Although a wellmanaged forest is an excellent option to

protect the soil from an environmental point of view, this solution will probably not be the most

appropriate for a small land owner faced with the problemof erosion. The small land owner must be

assisted to find solutions which permithim tohaveadecentannual income. In the case ofafforestation

theplanting period is followed bymanyyears withoutanyincome.In a subsistenceeconomy, it will be

impossible for the people to survive this period unless they get external support.

Aninterdisciplinary vision is needed to study these situations. Agroforestry techniques may provide

solutions (Ríos, 1979). However, theintroduction ofagroforestry techniques will onlysolvesomeofthe

problems. To solve the problems, the various influencing factors and disciplines whichhavea direct or

indirect influence on erosion mustbe studied (de Camino, 1985).

Before starting a project it is of utmostimportancethat the affected people are consulted. A preliminary

study will be essential. This canbe donebyspending sometimeintheprojectarea talking withthe local

peopleandanalyzing their problems. Onlythen willwebe ableto understand therelationshipbetween

thedifferentfactors that affect their development (Peña, personal communication). It is important that

the external agent should orientate and not impose him- or herself at this stage.

Solutions shouldalso begeneratedby thefarmersthemselves, withadequateexternal technical support.

The principle of participatory development is very important enabling the rural community to be

committedtotheinnovations thatwilleventually takeplace . Theknowledge ofsmallfarmersshouldnot

be underestimated. They usually have specific and valuable knowledge of the conditions of the soil,

vegetation, waterand climate that the technicianmaynotbeawareof (de Camino, 1985; Peña, personal

communication).

Anotherimportantaspectis theeducationandtraining ofthefarmersandtheruralpopulation. Thismust

bedoneusingthe appropriatelanguageand withthe support ofprofessionals in the areas of sociology,

information and education. This is vital if an erosion control programme is to be successful, because it

will permit the continuation ofthe projects when theyare handed over to be completely controlled by

the local people themselves.

Theorganization ofpeople in cooperations or communities is very important. It will permit small rural

landownerstosupporteachother in their development plans (horizontal cooperation), to combinethe

marketingoftheir productsandtoimproveaccess toregional authorities (Ocaña, 1987) . Clearland titles

and theregulation ofland tenure is also ofimportance;aproblemaffectingmanysmall rural land owners

in Chile (Contesse, 1990).

Thegovernmentought to provide several types ofdirect or indirect incentives. An exampleof a direct

incentiveis the granting ofloans, whichmightbeshort-term loans,to financecrop production to cover

an entire cultivation cycle. These loans could be paidback after the harvest.

Softcreditwitha longrepaymentperiod isneeded fordifferentactivities suchasreforestation, watershed

management, silvicultural treatments and pastoral activities . Revolving funds (consisting ofan initial

contributionfromtheStatebywayofaloanor agrant) canbeusedforshort-termloanstothesmall rural

landowner, especially for input and working capital. The provision in kind such as tools and other

equipment is another incentive that one should keep in mind.
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Indirectincentives canbeintheform oftax privileges, technical assistance,facilities fordirectand timely

access to markets, transport facilities, roadmaintenance, education and training and the establishment

ofinformation centres.

Socialincentives tend to includeall themeasures thatcould improvethe quality oflife oftherural people

and rural communities, such as electricity and health services (deCamino, 1985).

In short, to stop erosionand degradation ofsloping terrains it is important to devise/inventproduction

systems which harmonize the mentioned aspects of the conservation ofthe ecosystem, concurrently

adapting them totheprevailing social, economicaland technical conditions.

Case study: Jubaea chilensis cultivation in the Central Zone

The development ofproductive alternatives for the Central Zone of Chile based on the use of the palm

species,Jubaea chilensis, will be presented next.

Characteristics ofthe Central Zone

TheCentral Zone is situated approximately between latitude 32 and 37°S. The physical conditions are

roughly equivalent to those of the south of Spain. The Central Zone has a temperate mediterranean

climate withan annual rainfall ranging from 200-800mm, most ofwhich is concentrated in the winter

monthsJune-August. The Central Zone mainly consists ofslow-growing sclerophyllous forests which

arewell adapted to the area.

Forestry problems ofthe Central Zone

The high demand for timber and firewood and the clearing of land for agricultural purposes has

decimatedthesclerophyllous forests . Theseforests havebeenconvertedintoagriculturalandpastureland.

On slopes with low productivity, the clearing of the forests has resulted in loss of soil productivity

resulting in serious socio-economical problems in theregion.

Palma chilena, Jubaea chilensis, a high yield crop for slopes

Palma chilena is to befoundinthe sclerophyllous forestandfavours a widerange of habitats .The palm

is seen along water courses from200 meters above sea level up to 1000 meters above sea level on soils

ofgranitic origin.

Inthepastitwasirrationally harvested. Moreknowledgeaboutitsbiologyand silvicultural requirements

isneeded. Thespecies has aslowgrowthrate,reachingmaturityafter40 to50 yearsandproducingfruits

thatlook like little coconutswith a diameter ofabout2.5cm. Thesenuts growing inbunchesat springtime

matureattheend ofsummer.Whenplanted at a density of400 to 500 plants per hectarea goodyieldcan

be obtained. Fencing to avoid damageby livestock is necessary.

Advantages ofpalm plantation

Thepalm has a lot of interesting characteristics which makes it very attractive for cultivation.

It has a great adaptability to the environment, witha survival rate of 90% under existing forest

cover.

Theplanting costs arelow, ofaboutUS$5/ha compared to thatofPinus radiata amounting toUS$

150/ha. So it is attractive from an economical point of view. Initial costs are low so small land

owners whohave financial limitations can participate. Furthermore, the management costs are

low, because fertilization, thinning and pruning are not necessary.

It offers stands with an open crown cover enabling silvo-pastoral systems to be introduced .

Ithas fruits whichare used to make sweets and honey. Theyhave a pleasant taste and are sold in

ChileatapriceofapproximatelyUS$ 1/kg. Eachpalmcan produceabout4-5kgperyear, therefore

500 palms/ha can provide an annual income of US$ 2000/ha. Harvesting the nuts consists of

picking up the nutsfrom the ground, which is very easy, cheap and does not require any special

skill.
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Itproduceshoney. Honeyproduction requires the harvesting ofthe palm.Whenmaturea palm

produces +400 litres of sap, the rawmaterial for the honey. The extraction process is as follows:

Thetreeis uprooted at theend ofthewinter,and leftlying there until spring,whenthestems are

cutand the apexis cleaned and sharpened like a pencil. The sap flows slowlyand is stored in a

receptacle. Twice daily, the apex is washed and shaved to maintain a good flow of the sap.

Subsequently, the sap isboiled and concentrated finally producing 80 to 90 litres ofconcentrated

honey. Theprice of the concentrated honey is US$ 20/kg. It is important to remarkthat the final

commercialproduct contains only3% oftheconcentratedhoney.Therestis amixtureofnutjuice

and sugars. The concentrated honey has a verystrong taste.Apalm honey factory needs only30

palms to produce 90,000 litres ofhoney peryear.

Although thepalm foresthas less crown coverthan the sclerotic forest,the management and the

harvesting of the palm is less destructive to the soil, because it is not a slash and burn system.

Additionally, theuse ofheavy machinery is not necessary for removal of the trees.

It is possibletohavea forestunderstorey enabling the production offodderfor pasture or shrubs

thatcould yield marketable fruits contributing to the local economy.

Finally,wecansay that thepalm's useallows animportantannual profit froma small area, which

is ofconsiderable importance to small farmers (González, 1985).

Discussion

Wehaveherea tree species with high potential for profits for small farmers,butincomefrom it will only

begenerated fromit after 40 years. Consequently thepalm is not very attractive to small land owners.

Thequestionishow cantheresourcebemadeattractive to small farmers? Itwouldseem wise to stimulate

the farmers by providing grants, subsidies or other types ofgovernmental incentives to make efficient

use of the land . For small farmers who live in a subsistence economy, a long term investment is not

practical. Oneshould notforgetthatsubsidiesandgrants give distortions inthelocal economyanda long-

term dependence on the state.

Thegreat dilemma is how the technical solutions to control erosion canbe harmonized with the socio-

economical and cultural situation ofsmall farmers.
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Introduction

EastKalimantanis the second largest provincein Indonesia, covering a total area of21.1 million ha. The

area under the jurisdiction of the Ministry of Forestry covers 17.3 million ha and is usually referred to

as theforestarea, thoughnotall thesurface iscoveredbyforestsanymore.Part ofthis forestarea, covering

11.9 millionha, is handed outto concessionaires. Eachyear,from 1979until now, approximately70,000

to 140,000 ha offorests havebeen exploited by the concession companies.

Damage to the forests of East Kalimantan is also caused by aspects such as shifting cultivation,

transmigrationprograms, coal mining, pepper plantationsand forestfires. The typical factorsandagents

that cause accelerated erosion in East Kalimantan will be described.

Research on erosion in virgin forests in EastKalimantan showed thatweathering and erosion are in a

dynamic equilibrium, eventhough litter transportand land flowoccur. However, ifthethin buthighly

protective litter cover is removed, denudation rates increase sharplybyrain splashdetachment (Besler,

1987).As soonas the vegetative cover is opened up,the hilly topography with high precipitation rates

favourssoil erosion. Deforestation increases while reforestation is difficultand expensiveboth practically

and politically. Environmental degradation, including soil erosion, river siltation, the water quality

problemand loss ofgenetic material is going tobe abig problemin thenear future (Stadtmuller, 1989).

Erosion relevant issues

Logging

Since the 1960s timber companies have logged some 2.5 million ha of virgin forest. They have caused

major environmental damage and soil erosionby using heavy equipmentand impropertechnologies.

Abdulhadi et al (1981) calculated that 30% ofthe mechanically logged areas are permanently lost for

timberproduction by skidder trails, hauling roads and log-yards.

All studies on erosioninhumid tropical forests during, and after logging, indicate that the erosion rate

increasesand is even higheriflogging is followedby fire (EwelandConde, 1980) . Abdulhadi etal (1981)

provideinfiltration values forundisturbed forestandfor extractionpaths inalowlanddipterocarpforest

atLempake near Samerinda, East Kalimantan (Table 1) .

Table 1. Rateofwaterinfiltration in undisturbedand disturbed soils ofalogged overlowland dipterocarp

forest at Lempake (Abdulhadi et al, 1981)

Site Rate ofwaterinfiltration in cm/min

mean
range

Undisturbed soils

Disturbed soils

4.62

0.63

2.26-6.66

0.01 -2.26

Astudycarried outby Intasothi (1974) at SebulunearSamarinda showed thattheA-horizondecreased

afterlogging. Four yearsafterharvesting onlytheA-horizon hadrecoveredin theslightlydisturbed areas

whereas soil structureand bulk densities had not (Table 2) .
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Table 2. Bulk densities under virgin forest and inheavily disturbed areas two and four years after

logging at Sebulu nearSamarinda, EastKalimantan (Intasothi, 1974).

Locality

Virgin forest:

Bulkdensity

(g/cm³)

surface soil 0.96

subsoil 1.36

Heavily disturbed area, 2 years after logging:
surface soil 1.40

subsoil 1.35

Heavily disturbed area,4years after logging:
surface soil 1.50

subsoil 1.36

Abdulhadi et al (1981) report that in their study area, somesix months afterlogging, bareground was

heavilyinvadedbypioneerspecies. Butitmustbeemphasizedhere that this secondaryforestcoverdoes

notprotectthesoil aswellasprimaryforestdoes, neitherdoes iteasily compensatethe physical damage

towhichthe soilalready is exposed (compaction, loss ofsoil structure,removal oforganicmatter). Thus,

further erosionis tobeexpected intheheavilydamaged forestareasmonths or evenyears after logging.

Ruslanand Manan (1980) report after theirstudyarea inSouth Kalimantan that erosion in surface run-

off decreases since abandoned skidding roads are invaded by trees,grasses and shrubs.

Shifting cultivation

Ontheouterpartoftheisland, about90% ofthelandfarmingis practisedbymeans ofshifting cultivation

(Donner, 1987). In East Kalimantan two different forms of shifting cultivation can be differentiated:

Traditional shifting cultivation in remote forest areas.

Shifting cultivation using more modern equipment and more closely linked to commercial

markets.

Traditionalshifting cultivation systemsarerelativelystableand self-sustaining because of thelong fallow

periods in the cultivation cycle and low population densities in those areas. For examplein the remote

ApoKayanplateau, nearly 10,000 Dayakpeoplepossess a welldevelopedknowledgeoftheforestwhere

they practise a stable-forest-maintaining- form of shifting cultivation with long fallow periods. This is

however not always the case. Shifting cultivators who have access to more modern technology like

chainsaws,fell treesatan accelerated rate to clearland to produce ricefor nearbymarkets (USAID, 1987) .

Thenegativeenvironmentaleffects ofthis ricegrowing practiceincludes accelerated soil erosionand loss

ofsoil fertility.Itis alsoknownthat transmigrants failed to practise a stable shifting cultivation because

their rotation cycles were only four years or less (Secrett, 1986) .

Traditional shifting cultivation does not cause a lot of damage to forests as other activities do. These

cultivators have made their livehood in the forest for hundred of years and should therefore be

considered as an integrated part of the forest. Since 68% of the total forest area belongs to timber

companies and 30% is designated as part ofthe permanent forest estate as forest reserves . At present

shifting cultivators face serious problems of land accessibility, forcing cultivators to shorten their

traditional rotation period. Wehave to dowithahumanproblemandto solve it strong social awareness

bythe policymakers is required.

Transmigration

Transmigrationisanon-forestrypolicy thatinfluences theforestnegatively. Basically, transmigrationis

aresettlement project in whichpeople from the over-populated island ofJava are moved tothe thinly

populated outer islands . During the fourth FiveYear Plan (1984-1989) about 3 million ha ofland were

beingallocated for transmigration purposes.Forest land madeupsome80% ofthe transmigration sites
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(SKEPHI, 1989) . In thetransmigration schemeeachfamily receives 2-3ha ofland for cultivation. Bythe

early1980s this programme had relocated 3.5 million people to the outer islands ofwhichhalfa million

toEastKalimantan.

Anadditional aim ofthe transmigration projectwas to stimulate agricultural productivityon the outer

islands and thus to developthe resources ofthe country for the domesticand the export markets . This

aimhoweverhasnot completelybeen achieved. As early as 1973 it was found that26% ofthe total land

area under cultivation was practised bytransmigrants (Babcock, 1986) . In most cases improper initial

land clearing practices usingheavyequipmentandburningwere responsible fortheremoval oftopsoils

andsoilcompaction. This isparticularlypronounced insoilwithahigh clay content (Stadtmuller, 1989).

Thenegativeaspects as mentionedaboveshouldnotget theupperhandsincethereare alsomanypositive

stories ofsuccessful transmigrants to be told . As only 6.6% ofthe total area ofEastKalimantan is suitable

for agriculture (TAD-BAPPEDA, 1982) another type oftransmigration called HTI-trars (Timber Estate

Transmigration) hasbeencarried outsince theearly 1990s with the cooperation ofthe Ministry ofForestry

andtheMinistryofTransmigration . This type oftransmigration is resettling peoplefrom over-crowded

islands to the timber estates on the outer island. The transmigrants will be working for the companies

which run the timber estates.

Relocating people from densely populated areas to the isolated island Kalimantan with its harsh

conditions is brave work. In principle, the idea is good, but relocating people without providing an

infrastructure is almost pointless. In many cases the problems faced are caused by a lack of available

accurateinformation before executing theprogramme. Also the analysis ofenvironmentalimpacts has

notbeenproperlybuilt into the system.

Forestfires

Fire alters hydrologic properties of soils by burning litter, organic matter and vegetation. Erosion

increases because the soil remains exposed to the direct impact ofraindrops, and the soil infiltration

capacitymaybesubstantially reduced. The forestfires thatoccurin EastKalimantancanbedivided into

twomaingroups: thesmall-scalefires initiatedbyshiftingcultivators and settlers toopenupforestareas

orabandonedfarm plots,andthelarge-scaleforestfires like thatwhich occurred in 1982/83and damaged

approximately 3.5 million ha ofprimary, secondaryand swampforests (Lennertz and Panzer, 1983).

The overall effects of the 1982/83 fire havebeen catastrophic for the environmentand, as Lennertz and

Panzer (1983) point out, after this fire, soils may have been or become damaged as the result of:

physical, chemical and morphological changes;

destruction ofpedo-fauna and flora;

rapid mineralizationand leaching;

increased erosion.

Shimokawa (1988) studied the effects offire onrain splashandsheeterosion in Kutai NationalPark, which

was partly affected by fires. Erosion rates under unburned forest were significantly lower than under

burnedforest,as canbeseen inFigure1. Infiltrationrates, althoughgenerallylow inthewholestudy area,

were correspondingly higher under unburned than underburned-over forest (Table 3).

Table 3. Comparisonbetween infiltration rates in unburned and burned/secondary forests in Kutai

National Park, East Kalimantan (Shimokawa, 1988).

Forest Rate ofwater infiltration inmm/min

mean
range

Unburned natural forest

Burned/secondaryforest

0.58

0.31

0.01 -2.25

0.02-1.00
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Figure 1. Erosion rates causedby rain splash and sheet erosion in unburned and burned areas in

Kutai National Park, East Kalimantan (Shimokawa, 1988).

Forest fire is regarded to be a natural-cause destruction and is quite difficult to deal with, especiallyin

large forest areas such as on East Kalimantan. It requires good coordination from the highest policy

makers to the rangers and all related forest aspects should be considered.

Alang-alang grasslands

Alang-alang (Imperata cylindrica (L.) Beauv.) is a grass that easily establishes itself on fallow land and

burned areas and partly covers every watershed on the outer islands (Manan, 1980) . It is generally

associated withalow soilpH, lowsoil fertility,highlyleached soils and alack of organicmatter. Alang-

alang developsanextended system ofunderground rhizomesandits roots produceanexudatethatmay

inhibit thegrowth otherplants (Donner, 1987). It competes fiercelywith other plants, it is very difficult

toeradicate and itforms a serious problem for reforestation activities. Areas coveredbyalang-alang are

prone to fire and show high surface run-off as well as high soil erosion rates (Wiroatmodjo, 1980).

In1981 some400,000 hawerealreadycoveredbyalang-alang in EastKalimantan (Kartawinata et al, 1981) .

Taking into account the above mentioned ecological properties of the grass and the fact that it is

expanding at a tremendous pace (as can be observed in most parts of the province), alang-alang

constitutes a major environmental problem in East Kalimantan (Stadtmuller, 1989).

Pepper plantation

Theenvironmentallydamagingpracticesofpepperplantation include clearweedingforabouttenyears.

Afterthat time,theplantations areabandonneddue to declining yields. Erosion rates ofplantations are

estimatedat50-120tons/ha/yrandrecoveryafter abandonmentis expected tobeveryslow.Theresearch

results reported by Hatch (1980), who worked in Sarawak, Malaysia, indicate that soil conservation

practices (e.g. terracing) may reduce soil loss to an acceptable level (Table 4) .
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Table 4. Annual soil loss under primary forest,terraced pepperand traditionally cultivated pepper ir:

Sarawak, Malaysia (Hatch, 1980).

Soil cover
Slopeangle

Primary forest 47%

Terraced pepper
58%

Traditional cultivated pepper 47%

Soil loss

0.1 tons/ha

1.4 tons/ha

62.7 tons/ha

Anotherrelevantissue is thatpeppervines in East Kalimantanarecommonlyplanted ondeadironwood

poies.Inmanyother parts ofIndonesia they aresupportedbyliving poles providingbetter soil protection.

Fortunately,inEast Kalimantanpepperplantation is onlypractisedin afewplaceswhere transportation

is noproblem. Attheprevailinghighmarketprices ofpepper,thealarming erosion rates could turnout

tobea big problem if the traditional cultivation techniques remain unaltered.

Coal-mining

TheIndonesiangovernment foresees an annual production of 17 million tons of coal during the 1990s.

This target is based upon recent discoveries of coal in Sumatra and in particular, in Kalimantan. This

prospect has attracted foreign investors to East Kalimantan to participate in joint ventures. Since most

of the mining activities will be open-cast mining and located on undulating land and hillsides, the

environmental consequences will be grave. They will include deforestation, denudation of vast areas,

washingawayoftopsoils, theweathering ofthe material beneath itand discharging oflargeamounts of

silt into the drainage system ofrivers (Donner, 1987).

TheIndonesian ParliamentCommission for Industry, Mining and Energy have insisted that damageto

theenvironmentand naturemustbeavoided and that nature conservationmustbe observed,butdoubts

remain about the realization ofrelevantprogrammes. Tie abovementioned environmental impacts of

the coal-mining activities have already become manifest in several mining areas on East Kalimantan.

Rehabilitation ofthese areas will prove to become very difficult and expensive (Stadtmuller, 1989) .

Conclusions and Recommendations

1.
Soil erosion is a big problem for non-forested areas in East Kalimantan. Solving the problem

requires a serious commitment fromevery person involved.

2. Thewatershedmanagementconceptis stronglyrecommended in the execution ofenvironmental-

baseddevelopmentprogrammes, including a properanalysis on the environmentalimpactonplanning

development projects in Indonesia.

3.
The future forestdevelopmentin Indonesia mustpaymore attention to social issues;thegrowing

attention on social issues is a world trend we must not neglect.
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Introduction

Forests and other natural areas are areas ofattraction to recreationists and tourists. They form themost

essential element of outdoor recreation and the tourism product. All kinds ofgroups of recreationists,

tourists and nature conservationists are attracted by certain kinds of features in natural areas . And all

these groups have a varying impact on forests and other natural areas. Nature conservationists and

foresters are concerned about the negative impact. They want to take several kinds of measures to

improvelegislation toreducethenegativeimpactofrecreationand tourism. Extension canbe one ofthese

measures.

AccordingtoGunn (1988;23) the movements and ideologies of recreation and conservation have often

polarized into open conflict. Deeper examination of these ideologies shows greater compatibility and

interdependenceratherthan conflict. Tourismandrecreation depend upon cleanphysical environments

and protected resources: the very foundations of conservation. Conserved lands gain greater public

supportfor protection when the public has some knowledge of and access to the protected resources.

Extension inandoutside the area canbea suitable instrument togainthis greatersupport. Furthermore,

a greater cooperation of the many agencies concerned with tourism, recreation and conservation is

needed so that the symbiotic qualities of these forces can flourish.

Attractions and interest groups

Thenatural scenic beauty of an area can highly motivate a visit to a certain area. Such areas are often

associated with certain activities, suchas driving forpleasure, cycling, hiking, picnicking, campingand

wildlife viewing. Remoter areas even can offer opportunities for adventure-oriented tourists (Inskeep,

1991;78).

Flora and fauna can be very important attractions. In addition to general interest recreationists and

tourists visiting these places, there are those with special interests such as bird watchers and amateur

botanists.Controlled huntingofwildlife canbean attraction in someplaces. Examples offlora and fauna

as attractions are the game parks of East Africa and South Asia and the redwood parks of California,

which attract visitors from all over the world (Inskeep, 1991;78) .

Special environmental features such as high mountains, unusual geological formations, caves, geysers,

hot springs, etc. are important attractions for both sight-seeing and special interest recreationists and

tourists . Activities associated with special environmental features include: mountainand rockclimbing,

spelunking, etc. (Inskeep, 1991;79).
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National and regional parks are very specific natural attractions . The IUCN (International Union for

Conservation of Nature and Natural Resources) - the World Conservation Union - has specified

categories and criteria for establishment of parks and conservation areas . However, the concept of

nationalparks varies betweencountries . In theUSAand Canada theparksmustbepubliclyowned, with

noor littledevelopmentallowed. In theUKparks may includeprivate land, agricultural activities, and

villages, where development is controlled and public access is allowed (Inskeep, 1991;80).

In many ofthe natural attractions described, especially in the case of national and regional parks in

developingcountries,thelocalpopulation is dependentontheland inmorewaysthanone. It is oftenthe

onlyplacewherethey can earn their livelihood. They use it for agriculture, fishing, hunting, gathering

and haveseveral types ofland-ownership and usufruct rights (seeforinstance Hummel, 1991) . Alarge

amount ofthese natural attractions, certainlywhere forests are involved, areplanned and managedby

foresters and forestry agencies.

Stages of development between recreationists, tourists and nature conservationists

Gunn (1982; 16) has written that in a certain area, nature conservation agencies and outdoor recreation

and tourism development agencies can coexist, as long as there are no major land resource claims.

Whatevercontactthat did take place was casual, polite and tended to support theirindependence.' But

assoonasbothsectors gainimportance in the area,theywill claims onthesamelandresources. Conflicts

will rise between both groups in planning and management. One group will emphasize the negative

impact ofrecreation and tourism on the environment, and the other, the obstruction of recreation and

tourismdevelopment.

Gunn thinks that bothgroups can reach a symbiosis. According tohim they have mutual interests: '(...)

tourist elements stimulate interest in the landscape, heightening the access to and understanding ofthe

environment, animportantcomponent ofconservation . Conservation, as a social value is supported by

the popularisation of the landscape by tourism interests' (Gunn, 1982;16) .

He continues by stating that even synergism must be possible. Nature conservationists as well as

recreationand tourism plannerscanworktogetheronjointobjectives to develop recreationandtourism

and conserve nature at the same time. Extension canbe a suitable instrument to integrate the different

functions in one and the same area.

Negative impacts of recreation and tourism in forest areas

If, ina forest, the functions of nature conservation and recreation areboth important, conflicts between

thesetwofunctions areverylikely to arise. This willbecomemoreapparentifcertainrecreationactivities

are incompatible with the function of nature conservation in that area. Or when the intensity of the

recreation activities is so high that it is certain to damage the environment.

Damage caused by recreationists and tourists

Damage to forests byinappropriate visitor behaviour is a large problemfaced by manyforest agencies.

Gramann and vander Stoep (1987) mention five types of violations which lead to forest damage

(Table 1) . Damage reduces the scientific value of forests, detracts from the aesthetical quality of

recreational experiences and diverts moneythat mightbe spent on other forestmanagement activities,

to the repair and prevention of visitor-caused damage (Gramannand vander Stoep, 1987).
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Table 1. Five types of violation (Source: adapted from Gramann and vander Stoep, 1987)

Unintentionalviolations.

Unintentionalviolations arethosesolelycommittedbecause visitorsareunaware ofthe regulations

ina particular area.

Releaser-cueviolations .

Environmental cues (in the form ofthe behaviour of others or traces of that behaviour)

promotenormative violations.

Uninformedviolations.

Visitors damage resources only because they are unaware ofthe effects of their actions.

Responsibility-denial violations.

Visitors damage resources because they do not accept the responsibility for the consequences

oftheir actions.

Status-confirming violations.

Status-confirming violations aremotivated bythedesiretoconfirm one'smembership inadeviant

reference group.

Administrators offorestmanagementareasshould dealwith this damagedirectly.The direct approach

regulates overt the visitor behaviour through rationing, activity prohibition and enforcement of

regulations. The indirect approach relies on design and information-based techniques (including

extension) to alter behaviour in a manner protective to forests. Indirect management has the distinct

advantage ofrarely being controversial. In addition, with indirectprotection strategies, the perception

offreely chosen behaviour - an importantdimension ofoutdoor recreation experiences -is preserved.

Finally,theindirectapproachisfrequently less expensiveand requires lessmanpowerthan surveillance

and other direct techniques (Goderie, 1986; Gramann and vanderStoep, 1987)

Extension may reduce many of the violations, mentioned before, especiallythe unintended and the

uninformed. It will, of course, not eliminate all visitor induced damages to the environment. Some

violations will always occur. Figure 1 shows the violations and some suggestions to prevent and/or

reduce them.
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Extension as a means of integrating forest functions

Extension in this case is a communicative activity with the aim of promoting an ecologically sound

behaviour ina certain targetgroup(comparevanderWoudenand Ester, 1983;16;vanMeegeren, 1986;28).

Itwill have its largest impact if the existence of a problemcaused bya certain behaviour is notknown,

as there is little or noinformation ofhowto handle it, and ifthegiveninformation suggests a relatively

cheap or easy solution (van der Linden, 1980;107).

In the "cultural vision" environmental problems are caused by a disturbed relation between man and

nature. In this case, the role of extension is to stimulate contact betweenman and nature, so that man

appreciates nature more and feels more responsible towards it (vanMeegeren,1986;5).

For this type of extension an influencing model of four stages is used (van Meegeren, 1986;28):

understanding andappreciation ofnature;

1.
the experience of nature;

2.

3.

4.

respectand a positive attitude towards nature;

ecologicallysoundbehaviour.

It must be stated that awareness of ecologically unsound behaviour in itself does notlead to automatic

and definite change ofbehaviour. Making peopleaware, withoutfurther action is unsuccessful most of

thetime (van Meegeren, 1986;12).

Thechoice ofinstruments tobeused, mustbebased ontheunderstanding ofthemainproblems andthe

desired changes to solve these problems . Of course the choice will also be based on the existing

possibilities, restrictions and costs ofthe instruments tobe used (van Meegeren, 1989).

In most cases extension will consist of a combination of measures, and even then uncertainty ofthe

effectiveness remains. If the behaviour of recreationists and tourists in fragile areas has to change,

measures have to be taken to ensure that ecologically sound behaviour becomes attractive (e.g. better

facilities, rewards,incentives)and/orensurethatexisting negativebehaviourbecomesunattractive (van

Meegeren, 1989).

Extension can be part of a management plan for a particular nature reserve. According to Inskeep

(1991;80) evaluation of parks and their facility development should include the present important

concept ofpark developmentand operations, aimed at educating the visitors aboutwhatthey see with

the emphasis onecologyand conservation. This approachis verycompatiblewiththe tourist's tendency

to learn more about the environments they visit.

Conclusions and recommendations

There are indicators that foretell a marked increase in all kinds of nature recreation and tourism in the

nearfuture. It is obvious thatforests are important in recreationand tourism. This function should exist

withoutreducingenvironmental values.

Asoundplanning and managementstructure is a precondition. Integrating the functions ofrecreation

as well as nature conservation is important to decision-makers and managers involved in recreation,

tourism and nature conservation. Recreation-zoning or integration must beintroduced and managed

correctly. Equallyimportant, istheforestmanagement'sattentiononmatters ofextensionand education.

Outdoorrecreation cannot existwithout natural resources . Theconservation ofnature canbe stimulated

byrecreationists and tourists. If thereis no knowledgeabouta certain area,there will be little social basis

for protectionand preservationoftheenvironment. Forests andother natural areas gain greater public

support for protection when the public has some knowledge of, and access to, protected resources.

116



Recreation, nature conservation and extension

Damage to forests caused by inappropriate visitor behaviour is a large problem faced by forest

management. Extensionmayreducemanyoftheviolations, mentioned before, especiallytheunintended

and theuninformed. Nevertheless, it will noteliminate all visitor induced damagestotheenvironment.

Someviolations will always occur.

To solve problems related to inappropriate visitor behaviour and the integration of forest functions in

one and the same area, several kinds ofmeasures have to be taken. Extension is only one of them. A

combination of measures and regulations will provide thebestperspective for success . Extension often

has asupportingrole forthebenefit ofothermeasures. Extension can familiarize the public with certain

facilitiesandlawsandregulations, instructthem onhowtousethese.It canalso stimulatetheacceptance

ofenvironmental protection policies and motivate ecologically sound behaviour.
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Introduction

To safeguard adequate examples of natural ecosystems of Indonesia, the Directorate of Nature

Conservation and Wildlife Management has an ultimate target of about 20 million hectares ofreserve

areas. This is about 10% of Indonesia's land surface. New legislation has also been formulated which

provides the necessary legal framework for the development and management of those reserve areas.

However, conservation is notan easy task, particularly in Indonesia. A glance at themap ofIndonesia

shows the scattered distribution of the islands; communication between the islands is difficult and

administrativeproblems formidable. Thereare equally formidable differences in culturaland linguistic

traditions both within andbetween islands (Carter, 1978).

Administrative difficulties restrict the progress of an enlightened nature conservation policy, and

commercial interests inevitably sometimes conflict with conservation ideals, in Indonesia as well as

elsewhere. In Indonesia, there is also a lack of field staff,the number ofguards is still too small forthe

size of the reserves they are assigned to protect. Furthermore, the education in nature conservation,

especially in management techniques need to be improved.

Since the Directorate General of Forestry became the Ministry of Forestry, considerable progress has

alreadybeen made in their task ofmanagement ofparks and reserves. The Indonesian governmenthas

alsobeensupported by the FAO as well as the WWF. In 1971, the Indonesian Wildlife Fund (IWF) was

formed. In 1974, theUnited Nations DevelopmentProgrammeWildlifeManagementProjectwas started.

In 1978,atraining school forfield officerswas opened,fundedbytheDutchgovernment. Atpresent, PPA

(Wildlife Management and Nature Conservation) is attracting more graduates from Indonesian

universities.The PPA has become betterknown andthe importantworkthey carry out is visible.

Progress is also being made in conservation education for the general public supported by theMinistry

of Education and Culture, Ministry of Forestry and the World Wildlife Fund. The meaning and

desirability ofnature conservation isbeingpromulgated in the press,among civic organizations, andin

thenationalScoutingmovement,all ofwhichincreases publicawarenessandattracts morestudents and

other assistance.

This paper tries to briefly describe the management of national parks and reserves in Indonesia, the

problems thathave arisen in themanagement tasks and the possible solutions to these problems.

Management of parks and reserves

Managementofnationalparkand reserves involves the control ofwildlife populations, habitatsand soils,

besides man's intervention to achieve specific goals known as Management Objectives. It involves the

application ofmethods and techniqueswhich, through ecological andbiological research, haveproven

appropriate to achieve themanagement goals. It gives practical guidelines to personnel responsible for

theimplementation of the management measures (Moseley et al, 1976).
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Managementprogrammes commontoall parks fall intofour groups (Moseley etal, 1976, vanLavieren,

1983):

Resource Management and Protection (Conservation Management) .

1. Wildlife Management.

2. HabitatManagement.

EstateManagement (Physical Development).

Estate management deals with the management and maintenance of buildings, roads, trails,

fences, boundary markers, visitor facilities and other park structures.

RecreationManagement (VisitorManagement);

Althoughthe objectives ofnatureconservationandrecreationare important,recreationin national

parks is notalways compatiblewith conservationand protection. Recreation management deals

with the provision of facilities for visitors and the controlling of visitor use. (This paper will

emphasizethe discussionontheintegration ofextensionprogrammes in recreationmanagement

toprevent or reduce visitor-induced damage).

Administrationand Maintenance.

Administrationand maintenance deals withthehousekeeping oftheparks. Its function is related

to personnel, finance, procurement, contracts, and the upkeep of all park installations.

Recreation Management

Recreation is oneofthe nationalparkfunctions as statedintheparkobjectives (i.e. to provide appropriate

recreationfacilities consistent with the NationalParkActregulations) . Recreation is a broad term;it can

includetourism forboth local anddomesticvisitors, itcaninclude educational projects for schoolchildren,

or the general public, etc. (Burrell, 1973) . Recreation is important to awaken public awareness and

understandingofnatural ecosystem functions.

AccordingtoMacKinnon (1988), as a by-product, managementofconservation areas for recreation can

lead to preservation of traditional and cultural values, enhancement ofnational pride, maintenance of

a quality living environment and local employmentopportunities. Visitor usemay also generate some

income from visitor fees,incomefrom employment ofpersonnel involved as guides and park staff, as

well as createincome for local communitiesbytheprovision ofsimple,traditional accommodation and

visitor services .

Damage caused by visitor (recreation) activities

Beside the above advantages, recreation can result in damageto parks, caused byinappropriate visitor

behaviour. Damage reduces the scientific value of forests, detracts from the aesthetical quality of

recreational experiences and diverts money thatmightbe spent on other forest management activities

to the repair and prevention ofvisitor-caused damage.

Managementprogrammes to mitigate problems caused by recreational activities

Aconservation area opened for recreation activities has to provide facilities and services which are

requiredfor specific types offorestorparkrecreation.Theadministratorshould planspecialprogrammes

tocontroldamageand toprovidefacilities forvisitor useinaproperway. Theseprogrammes should be

included intheRecreationManagement. Ideally, administrators ofpark (forest)managementusea direct

andanindirect approach in his/her Management.

The DirectApproach

Thedirectapproach regulates visitorbehaviour overtlythrough rationing, activity prohibitionand/or

regulation. Thedirect approaches according to van Lavieren (1983) carried out are:
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Zoning

Theparkis divided into zones forbothconservationandadministrationpurposes,i.e.to ensurea proper

balancebetween visitor use and conservation. The zoning plan defines areas in the park in accordance

with acceptable use and development, indicating acceptable uses, developments and means of access

applicable to each zone. The different zones can be distinguished as:

ASanctuaryzone in which visitor use is prohibited.

AWilderness zone inwhich the area provisions for visitor use are limited to nature trails, hiking

trails,mountaineering, semi-serviced campsites. In this zone, visitors arebroughtin closecontact

withnature, without makingthemfeel lostin the wild.

ASemi-intensive Use zone in which facilities for the convenience ofvisitors may be located near

a feature but not so close as to detract from the natural feature or its setting.

AnIntensiveUse zoneinwhichvisitor services arelocated. This is theareawherethemainvisitor

facilities are concentrated . This area is often linked by roads and provides access to the medium

(semi-intensive) and low use (wilderness) areas.

Rationing

Visitor use-patterns usually show peak days or peak periods. Control of visitor numbers should be

considered when overcrowding becomes a serious threat to the conservation objectives of the park,

deteriorating the individual visitor's experience. Once the visitor capacity has been reached, visitors

should beadvised to visit the park on other dates. It mayevenbe necessaryto periodically close (a part

of)a reserveto visitors during critical wildlife breeding seasons or periodsofadverse weather, e.g. floods

or drought, or to give the staff a chance to repair damaged facilities and clean up thearea for another

visitorinflux.

Controlofactivities

Inprinciple, allactivities whichcan be classified underactive recreationshould notbeallowedinsidethe

parkarea. Commercial recreation should notbe part ofthe park objectives . This kind of recreation can

be found elsewhere. Activities which should notbe allowed inside the park include:

sports (golf,tennis, swimming-pools etc.);

speedboating, spearfishingand certain other kinds offishing;

all kinds of activities thatproduce noise,

commercial distractions such as theatres, cinemas, disco bars etc.

Regulations and Lawenforcement

Each country has it own laws and regulations concerning the conservation and protection ofnatural

resources. Parks also have certain particular regulations based on the specific physical conditionand

objectives. Park staff have to carry out certain routine activities, such as supervision of visitors and

enforcement ofpark regulations. Conservation laws, acts, regulations and decrees will not contribute

much to conservation and protection if not enforced and controlled by a reliable, well trained and

disciplined corps ofguards.

The IndirectApproach

Theindirect approachrelies on design and information-based techniques (including extension) to alter

behaviour in a way that the protection of the park is ensured. Indirect management has the distinct

advantage of rarely being controversial. In addition, the perception of freely chosen behaviour, an

importantdimensionofoutdoorrecreation experiences,is preservedunderindirectprotection strategies.

The indirectapproach is frequently less expensive and requires less manpower than surveillance and

otherdirect techniques.

Environmental design in the management ofparks

Environmental design is aprocess and an approach to alterhumanbehaviour,which iscurrentlyevolving

in psychology and related fields . The attitude of modern man to the environment characterized by

emotionalandintellectual orientationfrom the natural environment, results inbehaviourthat promotes

certain use ofnatural resources (Krasner, 1980) . Waters (in Krasner, 1980) states that the environmentis

the principle controlling agent ofbehaviour, but that its effect depends on the person involved.
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Bad environmental design sometimes results in unintended damage, caused by unpleasant or

uncomfortable conditions. Development ofvisitor or recreational facilities should be based on sound

environmental design. Heavyvisitoruseor trafficconcentrated in smallareasand around a singleanimal

haveresulted in severe stress on sensitive species, unnecessary habitat destruction and deterioration of

visitor satisfaction.

Constructionsshouldbesituated and designed toharmonizewith their surroundings. Roads, trails and

shelters should all be constructed to cause as little damage as possible to the natural environment.

Provision ofgood, well-laid-out paths and other visitor facilities, informationboards etc., with proper

andsound environmental design ensure that visitors feel comfortableand canfully enjoy thebeauty of

the park. In this way, supplemented by a proper visitor-use zoning, thepark management can achieve

its objectives in both recreationand conservation functions.

Visitorinformation and interpretation service

To enhance the visitor experience inside the reserves, the park management should provide an

information and interpretation service. Interpretation assists the growth of a public awareness of the

purpose of thepark and its policies. It educates the visitors in natural inter-relationships and it strives

to develop a concern for nature protection. The objectives ofthe visitor interpretation service should be

to provideinformation, entertainment,stimulation and education in a pleasant and fascinating setting

in order to win visitor or public support for the type of management being applied. It is thus a

managementtool.

No park or reserve can survive without the active support of the public (Burrell, 1973) . Most of the

interpreting will be done inside the protected area, and in the local villages in the reserve's immediate

vicinity. Ofcourse, it isimportantto advertise outsidethereserveto attractvisitors inthefirstplace.They

mustknowabout the reserve,where it is, and what it has to offer.The information service has to cover

all aspects ofinterpretation, frombrochures to film-shows (MacKinnon, 1988) .

Since the whole support for the reserve and the national reserve system ultimately depends on public

goodwill, staffshouldbehelpful, courteousandknowledgeableabouttheparkand its wildlife, pointing

outfeatures of special interest. Protected area staffmustalways seta good example to visitors and must

themselves observe parkregulations at all times (MacKinnon, 1988).

Thevisitor experience will be enhancedbyprovision ofmaps, information leaflets and well-signposted

naturetrails . Such trails canbe ofvaryinglengthand shouldhaveinformationboards atspecial features,

suchas waterfalls, interestingplant communities. Theseinformationboards should give thevisitorbrief

informationonthespecialinterest ofthesite . Visitors need tobetoldhowtobehavesoas toincreasetheir

chance of spotting wildlife, while at the sametime minimizing the disturbance ofthe park features.

According to Mosely et al (1976), the interpretation programme of a master plan should indicate:

Personnel requirements: specialists on natural and cultural aspects of the area, trained to use

interpretationtechniques and equipment.He orshe also has tobe trained in techniques ofpublic

relations, about adopting a sympathetic appearance or a pleasant way ofcommunicating with

people of all social and educational levels.

Methods ofcommunication:

personal contact: the interpreter speaks directly to visitors, gives examples of positive

behaviourand attitude towards the natural environment.

- indirect contact: books, leaflets on subjects ofnatural history, information panels, exhibitions

and displays in information/interpretation centres, nature trails (self-guided or guided),

audio-visual presentation, etc.

ExtensionProgramme

The extension programme is closely related to an information and interpretation programme. The

extensionprogramme has actually become an integral part ofthe management ofnature conservation

orprotectedareas. Thedevelopment ofextension programmesis intendedtobroadenthe environmental

educationfunction ofparks as an effort to obtain public support for the protection and conservation of
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natureandthenaturalenvironment,and also as preventiveefforttominimizeviolation causedbyvisitor

orbylocal communities (van Lavieren, 1983).

Inrelationto "public education",Deshler (1982)points out several approachesthatcanbeused to arrange

anextension programme, suchas:

Includea simpleand briefstatementonhand outmaterial at designated facilities explainingwhy

protection ofall resource values and cultural features is important and enlisting the public's

cooperation in refraining from destructive practices and in using public sanitary and garbage

disposal facilities.

Includeadiscussionaboutproblems concerningpublicusethrough talks givenbyprotected area

personnel, taking place at visitor or information centres, amphitheatres or during camp fire

sessions . Slides of damage done by visitors are an excellent visual aid for such talks .

Develop some means ofgetting the message to all visitors.

A mimeographed hand out can be easily and locally prepared and given to visitors by area

personnel. Acooperative attitude can generally be instilled in the visitor during such contacts, if

afew moments are taken to talkaboutthearea,thereasonsforthehand outand gettingthe visitor's

impression ofthe area.

Confrontanynon-conforming situationwhen itis observed, butwhere possible, usean educational

approachratherthanalawenforcementapproach. Refrainfrom displayingauthority. Eachvisitor

is a part ofgeneral publicforwhose and enjoymentthe protected area was established, at leastin

most cases. Treat them as such unless circumstances warrant a harder approach.

Ifpractical, fromaweather or animal damage standpoint, post a list ofprohibited actions at each

campgroundandpicnic areaandinheavilyusednon-developed areas. Alwaysincludea statement

explaining the reason for the prohibitions .

Methods used to carry out extension programmes

Therearemanymethods thatcanbeused to carry outextension programmes. Accordingto the intensity

ofuse, these methods can be classified into three categories (Deshler, 1982):

Masscommunicatingmethod.

This method is especially used to generate public awareness and interest, byusing mass audio-

visual aids such as, radio and television programmes, film, brochures, posters, newspapers, and

popularpublications.

Groupedcommunicatingmethod.

The awareness and interest that have been generated by the method presented above are

supportedto changehumanattitudeandbehaviour. Thismethod is onlyeffective ifitis dedicated

to a certain group that already has a similar awareness and interest on nature ecosystems . This

methodis carriedoutbydiscussion, demonstrations, and exhibitions, in special meetings, guided-

tours or study-tours to various protected areas, reserves or parks.

Individual communicationmethod.

Although extension programmes are directed at the general public (mass or grouped

communication), thelearningand increasingofknowledgeis anindividualprocess. Thuspersonal

orindividualcommunicationis important. This individual communicationcanalso becarried out

toa groupbyagroup-leaderin orderto stimulateperson topersonandperson to group educational

activities .This method is preferable ifthere aremanygroups that require tobe servicedbyasingle

extension staff.

Conclusions and recommendations

Recreational activities are not always immediately compatible with the conservation function of

apark.Thus, recreationmanagement shouldbeabletocontrolvisitor useandrecreationactivities

whileprovidingthe facilities.

Mitigation programmes in themanagement ofrecreationare essential to control damage and to

gain public awareness to alterhuman behaviourand attitude in the desired direction .

Mitigationprogrammes shouldbe carried out to encourageuse ofparks forrecreation and to make

this experience available and worthwhile to as manyas possible withoutdamaging the resource.
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Mitigationprogrammes shouldbe carriedoutbothin adirectand indirectapproachand included

in themanagement of recreation.

Mitigationprogrammes requirespecially selected staffto carry out theprogrammesproperlyand

to achieve the objectives.
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Introduction of the Sächsische Schweiz

The name "Sächsische Schweiz" (Saxon Switzerland) dates back to the period of romanticism and

designates theSaxon part oftheBohemian-Saxon Elbe-sandstoneregion, which is situated about45 km

southwards from Dresdenandwhichencompasses the Elbe river onboth sides.To the south, south-east

and east this region borders on Czechoslovakia, to the North on the upper region of the Lusatian

Mountains, andto the west on the eastern part of the Ore Mountains.

TheSächsische Schweiz is predominantly shaped byblock sandstone interspersed in a fewplaces with

granite and basalt. It bears the character of a so-called Pleistocene landscape affected by erosion and

includes both colline and submontane, and montane elements . Typical landscape forms are the Elbe

valley (about 100mindepthand 600 minwidthatthemountain ridges), flat upland areas (plains) laid

downonboth sides ofthis valley, table mountains, rocktowersand rockneedlesaswellas therockyjoint

systems east of the Elbe river. The highest elevations to the west of the Elbe river are the Große

Zschirnstein peak (562m)and tothe east ofittheGroßeWinterberg peak (552m) .Thepeaks are situated

inaridge ofpeaks of350 to 450mabovesea-level.Theenormous diversity ofland formsintheareagreatly

effects differences in sites (soil, water regimeand terrain climate), whichin turn have a strong effect on

floraandfauna (Götzinger, 1812;Meiche, 1929;Hunger, 1961;Lemme, 1976;GutmannandWeber, 1989).

The beauty of this landscape has attracted an ever increasing number of visitors, stimulated by the

depictions ofthe Romantics as well asbyacontinuing progressive disclosure ofthe region. In this region

various economicbranches wereestablished (agriculture,craftsman's trade,industry), ofwhichforestry

is still the most important. More than 70% of the total area of the Sächsische Schweiz is managed by

foresters. This region canbecalled a distinctively developedand cultivatedareawhereconservationand

protection are necessary for several reasons.

In 1956 the Sächsische Schweizreceived theprotective status ofa landscapeprotection zone, containing

five nature reserves and a system ofnature protection areas (coveringanarea ofless than 5 ha). The total

area covered is 2,200 ha, i.e., approximately 10% of the forest areas and wastelands of the landscape

protection zone, thus comprising a representative sectional area. This area also constitutes the most

valuable natural resource of the Sächsische Schweiz, although nature conservationists are not yet

satisfied with the landscape protection zone status of the area. During recent decades the nature

conservationists tried to provide the area better protection in the form ofa national park. This finally

succeeded in 1989. Within the national park programme of the former German Democratic Republic

Government, a proper programme had been elaborated for the Sächsische Schweiz, which became

effectivefrom October 1st, 1990. The rules and regulations for national parks,however, donot applyto

the entire area ofthe Sächsische Schweiz, because notall parts ofthe area complywiththe international

criteria for national parks. Therefore so-called national-park regions were selected, the natural features

ofwhicharemost genuine (Autorenkollektiv, 1984; 1987; 1991; Hertwig, 1985; Hempel and Schiemenz,

1986).

Development, importance, andpresentsituation oftourisminthe Sächsische Schweiz

As already pointed out, the unique character and the beautiful landscape ofthe Sächsische Schweiz

aroused the attention of visitors and tourists. The first visitors, admiring this region, had already

enthusiasticallydescribed itinthe 16th century. Sincethenthenumbers ofvisitors haveincreasedrapidly

spurred onbythis enthusiasm.
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Consequently, the local population gradually adapted itself to thesituation and so a service for visitors

developed (mountain guides, people engaged ingastronomy, etc.).

During the 19th century a further rise in the number of visitors took place as a result of the increase in

infrastructural facilities . The Elbe steamship and the Bohemian railway line started their services

ensuring evenbetter opportunities for the inhabitants and guests ofDresden, the Saxon residency, to

travel to theSächsische Schweiz. Numerous spas,holiday-homesandhealth-resorthotels wereconstructed .

Theregion itselfwas further developed for the benefit ofits visitors . Just before the outbreak ofWorld

WarI, pompous plans were elaborated envisaging the construction ofnewluxurious hotels and special

technical infrastructure (such as cableways and lifts providing access to high peaks and observations

platforms) ; all to enhance the Sächsische Schweiz's appeal to visitors. However, due to theWar, these

plans were never executed.

In the period following World War II the Sächsische Schweiz developed into the most important

recreational area oftheDresden districtand became,just like the Baltic Sea, theThuringian Forestand

theHarzMountains, one ofthemostintenselyfrequentedregions in the German DemocraticRepublic.

Asarecreational area, itranked numberone ifone takes weekend-holidays in theimmediate vicinity of

thehomeintoaccount. Onaverage, 2.5Million visitors peryearvisitedthearea inthelate 1980s . Between

60,000 and 70,000 visitors were counted on some peak-days . More than 12,800 accommodations in

holidayhomes established bythe tradeunionandenterprises,wereoffered andusedby140,000 holiday-

makersannually. This is supplementedbythreecampingsites, comprising 1200 places attracting 18,000

tourists andrecreationists annually, holidaycamps for children with approximately 10,000 reservations

peryear,youth hostels which were used by about 55,000 tourists from home and abroad as well as

numerous smaller tourist establishments and privately owned accommodation.

TheSächsische Schweiz is not onlyvery attractive to general recreationists and tourists, buthas also the

idealprerequisites for special interestgroups, suchasmountaineers.Mountaineeringhad alreadybegun

in the 19th century. In a rather short timespan mountaineering gained a large number of supporters.

Dresden even developed into Europe's third most important town for mountaineering. The 14

mountaineeringregions,contained in this landscapeprotection zone, offermorethan 900 freestanding

rock towers with more than 6,000 possibilities for rock climbing a true paradise - so to speak - for

mountaineers.

There are also various cultural establishments and historical and cultural monuments that attract large

numbers of visitors: eight museums (590,000 visitors annually), the fortress of Königstein (more than

500,000visitors annually), the FelsenbühneRathen (anoutdoor stage for theatreplays, betweenthe rocks

onthe hills with 150,000 to 120,000 guests duringthe five-monthseason) and several other monuments

and events of cultural-historical value.

Thesefigures reflect the state of affairs till the summer of 1989. After the social transformations in the

GermanDemocratic Republic with its newlyemerging travel opportunities (mainly to foreign western

countries) thenumber ofvisitors to the Sächsische Schweiz dropped drastically. At present thenumber

ofvisitors is increasing again, butitwilltake sometime untilthenumberofvisitors will onceagain exceed

2 million visitors per year. Much effort is needed to develop the tourism sector, since the present level

ofthe facilities and services offered bythe sector does not meetthe standards ofthe "modern tourists".

Several problems arise from tourism in the Sächsische Schweiz. These problems are related to the local

populationandtonature conservation. In thenextparagraph theseproblems will be dealt within greater

depth and some solutions will be considered (Lemme, 1976; Autorenkollektiv, 1984, 1987, 1991;

Großmann and Rochlitz, 1990; Marketing Beratung Dr. H. Fried & Partner, 1991) .

Negative environmental impacts of tourism

Whentourism developed intoa stage of mass tourism and the tourism industry also followed atthesame

pace developing into one ofthebiggest industrial sectors in theworld, onebegan to think ofproblems

caused by tourism and started to look forways and means to solve them.
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Therange of problems appears tobe verycomplexand mainlyconcerns the relationship to nature- the

actualmainchapter oftourism-and thelocal population thatlives intheareaand often earns a livelihood

in the tourism business.

Thenegativeimpacton the natural environment caused by (mass)tourismgave rise to a generalconcern

about the potential and limitations of tourism to that natural environment. One can think of water

pollution, the destruction and impoverishment ofthe vegetation, the disturbance and displacement of

animals,thenuisance causedby noiseand air pollutionbothwith respectto the residents and the holiday-

makers themselves.

Natural areas thatareextremelyattractive to tourists and arehighlyimportantto tourismare often those

areas on which nature conservationists focus their attention. The common interestin these areas often

gives rise to conflicts. The interest in the conservation of these areas seems to bein conflict with the

exploitationofthesameareas. Thetourists want to recreateand experience nature,whereas localpeople

andhotel owners need the tourists to be able to support themselves and to makea profitfromtourism.

All this at the expense of nature. Nature conservationists (especially the so-called conservative nature

protectionists), however,aimtomaintaintheoriginalityandvirginity ofnature ortoreconvertthenature

to that unspoiled situation. And, they hope to do this without disturbing factors such as tourism.

If this conflict is tobe tackled,a compromisewill be the only solution, supported and followedbyboth

parties involved. The process to reach such a compromise is simplified by the fact that tourism itself is

interested inand dependent on a healthy landscape, and therefore on the fact that nature conservation

targets mustbe supported. Ifnature is destroyed, it will lose its attractiveness and a decrease in visitor

numbers will result. This is confirmed bya studyconducted bytheLudwig-Maximilians-Universityin

Munich,Bavaria, in which an evaluation is made ofthe impacts ofthe dying offorests onrecreationand

tourism in the richly forested mountainous landscape of medium altitudes of Bavaria (Somsák, 1981;

Manghabati, 1988;Pröbstl, 1988;Tourismus-Umwelt-Geselschaft, 1988; Autorenkollektiv, 1989;Spandau,

1989; ArbeitsgemeinschaftTourismus mit Einsicht, 1990; Großmann and Rochlitz, 1990) .

Nature conservationists are less interested in the development oftourism, becausethey regard tourism

moreas a disturbing factor than a combatant. Probably it will take some time before those involved in

thebusiness oftourism will develop agenuineand general interestin natureconservation. Inmyopinion

itdepends mainlyonthe degree to whichthe landscape is degraded and with this degradation themain

attraction of tourism is exposed to danger.

Themorethreatening a situation is the soonerpeopleare willing to rendersupport. Of course, it canalso

happen that tourists and hotel owners alike will turn away from the landscape that has become

unattractive, looking fornewplaces, so thatthe nature conservationists and the local population are left

alone with their problems of a destroyed environment. However, this can only be the case as longas

tourism is able to open up appropriate "virgin" natural areas that have so far not been exploited for

tourism. Inthis way problems are permanently relocated in other regions .

In my opinion tourism developers will only actively start thinking of nature conservation when the

development will havereached its limits andwhentheybecomeawarethatprotectionandmaintenance

ofnature is a necessity. This statement, however, cannot yet be made universally,because nowadays

there are plenty of examples indicating the searchfor alternative concepts oftourism. Also, it has tobe

statedthatsuchapassive attitude oftourists and peopleengaged in the tourism sector as described above

are not always the case.

Negative environmental impacts of tourism in the Sächsische Schweiz

TheSächsische Schweiz wasstudied in ajoined pilotstudy ofthe InstituteforTourismManagementand

the Institute of Traffic Sociology and Traffic Ecology of the Dresden College of Transport in 1990

(GroßmannandRochlitz, 1990) . People ofthe areaand visitorswereinterviewed,justbefore theNational

Park project was implemented. The evaluation ofthe image factors ofthe Sächsische Schweiz being of

equal importance to the visitors and inhabitants was striking. Both groups (in each case 99% of the
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respondents) pleaded that the "landscape" ranked number one in significance,followed by thefactor

"rocks and mounts" (97% or 98% respectively) . The "short distance to Dresden" was similarly

appreciated by visitors and inhabitants (55% or 49% respectively) . There was also a rather close

agreementofbothgroupsontheirpositiveandopen-minded attitudetowards nature conservationand

its measures, including theirwillingness to acceptanynecessaryrestrictions for the benefit ofnature . It

shouldbementioned, however, that this was already a traditional attitude in the Sächsische Schweiz. I

like to mention that it seems that preconditions for a suitable concept of tourism development in the

Sächsische Schweizare already in existence.

Themainproblems related to tourism in the Sächsische Schweiz are:

traffic with all its consequences (traffic density, exhaust gases, noise, "wild" parking etc.);

the predominating short-break tourism and its consequences (refuse, noise, low extent of

utilization oflodgings for the night, high number of individual visitors);

occurrence of erosion and the necessary reinforcement ofdegraded areas;

damage to the plant cover and impoverishment ofthe number ofspecies;

nuisance caused to wildlife and other animals and decreasing retreat areas;

open sky camping with resulting dangers (danger offorest fire, danger of falling, noise, refuse,

spoiling ofthesurroundings);

rock climbing without the properprecautions and attention to the existing regulations;

and recently, dangers caused bysight-seeing flights by airplane and hang-gliders.

Coping with tourism problems and the elaboration of a tourism-concept for the

Sächsische Schweiz

In theSächsischeSchweizone is confronted withthenecessity to elaboratea suitable concept oftourism,

which is required to exclude or at least to confine the problems mentioned above.

I think that the following steps are necessary in this concept:

1.

2.

Basic research is needed to be done into:

- landscape andnature conservation (recording ofthe natural assets, proportion ofthe species

and regions that areunder protection, restrictions caused by environmental factors, stability

oflandscape as to those factors);

thesocial andeconomicenvironment(industry, trades, agricultureand forestry, infrastructure,

gastronomy, hotel branch etc., development tendencies in the region and the importance of

tourism therein);

- tourism (target areas, target groups, motives and demands made by guests, plans of the

inhabitants, capacities in qualityand quantity, structure oftrafficandgastronomy, equipment

ofthe recreational facilities with establishments for sport activities, and the like).

Thethree areas of research (a:b, a:c, b:c) should be compared to determine:

- the priorities;

ranges ofconflict;

tolerance limits;

3.

4.

·
possibilities for compromises.

Studyandregistration ofalternative concepts oftourism, which canbetaken into account inthe

givenregion.

Elaboration of a draft concept for the development of tourism and the management of tourism,

followedbyadiscussionwith scientists,managers engaged inthe field oftourism,local residents,

andlocal administrationsas well as with economists and co-workers oftheNatureConservation

Boardandalsowithregional interestgroups, visitors, guestsand others i.e. withpeople interested

in the field on a broadbasis.
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5.
Review ofthe concept and final passing ofa resolution.

6.
Implementationoftheconceptoftourismwithapermanentadaptationtochanging circumstances

and arising problems (with a priority for nature conservation).

Thelast mentioned also comprises an active and broad-scale public work, both supported and

effected by tourism and nature conservation. Such workshould include:

aneasily understandableand interesting introduction to the region concerned (natural assets,

history, tourism facilities, sights etc.,) e.g., by means of demonstration trails, brochures and

otherappealing material;

a presentation ofthegoals and workofnature conservationbymeans of demonstration trails,

lectures and similar events;

- anexplanation of the necessary measures taken bynature conservation;

- the direct and/or indirect request for visitors to behave properly in the natural and socio-

culturalenvironment.

Itisimportantthatnotonlythose engaged in conservation actcorrectly,butall personnelworkinginthe

tourism sector as well.

The latterare particularly involved in the process ofpublic work because they have the most intensive

contact with visitorsand in this way can reach a larger group ofpersons. As a matter offact theyhave

tobeproperlymotivated and informed and, if necessary, trained in order to ensurethe efficiency ofthis

type ofwork.

In this respect it is justified to say that the Sächsische Schweiz already has good preconditions. It starts

withthe various demonstration trails already present, and strict regulations for mountaineering. It is

further expressed in the elaboration and implementation of regulations for the proper behaviour of

visitors. IntheSächsische Schweiz, atthemoment,the publicationofproper,andaboveall, multilingual

material such as brochures, slide-shows, audio-visual lectures, video films and the like, is still lacking.

In this paper I could only touch on some aspects in the sphere of conflicts between tourismand nature

conservation. The common goal of all those interest groups involved in this issue should be to work

togetherso that tourism will nolongerhavea negative impactonnature, butrather that itdevelops into

a reliable and active partner of nature conservation.
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Introduction

The conflict between the interests of recreation and nature conservation existed in the past and is still

presenttoday.Anincreasing amount ofrecreationists wantto make use ofnature conservation areas in

avarietyofways,for example,the emergenceoftheall terrainbikes. Nevertheless, natureconservationists

keeptryingto protectnature from all kinds ofharmfulinfluences, outdoor recreationbeing oneofthem.

Itis ofcoursepossible to build a fencearound a nature conservation areato keep recreationists out, with

thethought: "letthemenjoynaturebyvideo." However, this is nota real solution totheproblem. People

need outdoor recreation, in one way or the other.

It is impossibleand unwise to close all important nature conservation areas. It is important to involve

people in nature conservation. They ought to understand the value of it and therefore they need to

experience the pleasance ofbeing ina nature conservation area. Together,nature conservationists and

involved recreationists are a stronger lobby in the fight against ecologically harmful influences.

People involved in nature conservation and recreation will have to learn to cooperate. The task of the

managementinnature conservationareas is to guidethebehaviour ofthevisitors in suchawaythatthey

will not damagethe natural resources . One ofthe tools forfulfilling this task is communication, which

has oftenbeen used. In a number ofnature conservation areas there are visitor centres with exhibitions

andvideoprogrammes supportedbyinformationboards andsignposts strategicallyplaced intheareas.

The question is: What is the effect of these sort of communication campaigns on the attitudes and

behaviour of recreationists?

The discrepancy between general attitudes and specific behaviour

Awell known assumption on the effectiveness of a communication campaign is, that communication

about the value ofnature leads to a positive attitude towards nature conservation in general and also to

properbehaviourinnature conservationareas. Thementality ofpeople needs tobechanged . Itis expected

that in case the mentality is pro-nature, than a pro-nature behaviour will result.

However, research finds little evidence to supportthe assumption that a general attitude can effectively

influence specific behaviour. This is illustrated bythe results of a Dutch research project in which the

relationships betweenawareness ofenvironmentalproblems and three specific types of pro- environmental

behaviour (the use ofdetergents withoutphosphates, not using the car in leisure timeandthepurchase

ofbeverages in returnable bottles) were investigated. A correlation was found between awareness of

environmentalproblems andpro-environmentalbehaviour. But therewas nostrong relationship .Itwas

found thatabout39% ofthe persons interviewedwere well aware of themostimportant environmental

problems. From this group, 29% practised noneofthementionedtypes ofpro-environmentalbehaviour,

whereas only6% practised all three (Nelissen et al, 1987) . AnotherDutch research project investigated

the relationship between awareness of environmental problems and pro-environmental behaviour

(purchaseofmilk in returnablebottles). Itwas found that 73% of the peoplewith a highawareness and

with knowledge of the environmental consequences of the behaviour did not conduct the pro-

environmental alternative (Terwisscha van Scheltinga, 1991).

Thediscrepancybetweena general pro-nature mentalityand specificbehaviour canbe explained using

theories fromsocial psychology (seevanMeegeren, 1989). In these theories a distinction ismadebetween

ageneral attitude and a specific attitude towards a certain kind ofbehaviour. A specific attitude results
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from an individual evaluation of expected (positive and negative) outcome ofthebehaviour. When a

person expects important positive outcome to prevail overthe negative one,a positive attitude will be

established (Figure 1).

pronature

mentality

specific

attitude

specific

behaviour

impacton

nature

impacton

theindividual

Figure 1. The distinction between general and specific attitude

Determinants of behaviour

Thereare certain consequences of the behaviour of visitors in a nature conservation area affecting the

conservation (policy) ofthatarea. Itisimportantto notethat this is nottheonlyoutcomeofthatbehaviour.

There are also other consequences such as time,effort and pleasure.

Thequestion is: Why do people witha highpro-nature mentality behave in a way thatis damagingto

thenatural environment? There are several possible answers:

1.

2.

3.

4.

5.

It is possible that a person just acts like he or she always acts; the behaviour is a custom and the

personinvolved is notthinking ofit in terms ofoutcome.

It is possible that a person does makean evaluation of the perceived outcome, but that he orshe

does not know that the consequences of behaviour is damaging to the natural environment.

However, this is not very likely, because we assume that the people involved have a high pro-

naturementality.

It is possible thata persondoes not give muchweightto the impact onthe natural environment

in a evaluation ofperceived outcome. This is quite likely because ofseveral reasons . First, nature

isseen as acommongood; itisnotprivateproperty, itbelongs to everyone . People canbenefitfrom

commongoodswithoutcontributing to its maintenance. Insucha situation mostpeoplegivemore

weight to personal gain than to collective gains. They think nature is important, but their own

comfortandpleasuremoreso. Second, theconsequences ofdamagingthe natural environmentare

notalways directlyvisible. Theymay onlybecomenoticablemuchlater. And, as researchshows,

thefurtherawaythe consequences ofa certain behaviour, these consequences are perceived less

seriously (Kok1983) . Third, the moral costs for notshowing pro-naturebehaviour canbe denied

easily.In many cases visitors can suppress their feelings of guilt by pointing at other visitors ("I

amnotthe onlyone, it's not onlymyfault') . They blame thebig industrial polluters for ruining

theenvironment, or the local and national authorities.

It is possible thata person in an evaluation ofperceived outcome does care about what happens

to natureand has a positive attitude towards thepro-nature behaviour, but still does notbehave

as though he or she does because of perceived social norms. In this case the group-pressure

hampers pro-nature behaviour.

It is possible that a person has a positive attitude towards the pro-nature behaviour and feels

sociallyconfident toactlike that, butdoes notdo sobecause of a lackofbehaviourial possibilities.

Thebehaviourial possibilities point to the facilities in a nature conservation area.

The question is why do peoplewho have a pro-nature mentalityact ina waythat is harmful to nature.

Several determinants ofbehaviourhavebeendiscussed, already. Asimplifiedmodel, derivedfrom social

psychological theories, presents these determinants of behaviour (Figure 2).
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Figure 2. The determinants ofbehaviour

A model for planning an intervention

This model explains the severalfactors betweena general pro-naturementalityand specific behaviour.

Themain conclusion is that managers ofnature conservation areas who want to change thebehaviour

of the visitors must have a twofold policy. The first part is to stimulate a general pro-nature mentality.

Thesecondpartis to changethespecificbehaviour ofspecifictargetgroups. Examples ofrelevant specific

behaviour in nature conservation areas in the Netherlands are:

disposal oflitter in a proper way;

keeptopathswhen walking/cycling;

keep dogs on a lead;

no camp fires allowed;

no picking ofrare flowers;

horse-riding only on marked trails .

Anotherconclusion is that if specific behaviour is to be changed, communication campaigns cannot be

solely relied upon. Communication helps to enhance the knowledge of the consequences of specific

behaviourtowards nature,but this knowledgedoes not necessarilylead toachangeofbehaviour. Itmay

benecessaryfor othermeasures to betakensuchas zoning, closingsomeparts ofthenature conservation

area, improving facilities, intensifying surveillance and so on. So, instead of only communication

campaigns, it maybe necessary to combine various measures.

Alast conclusion is that it is noteasy to changebehaviour ofvisitors and that it is therefore wise to plan

anintervention very carefully. For this purpose amodel for planning an intervention and for planning

communication campaigns in particular has been developed (Table 1).

Table 1. Model for planning an intervention

1.
Setpriorities in undesired behaviour.

2.
Analysewhich peoplebehave undesirably.

3.
Analysewhypeoplebehave undesirably.

4.

5. Clarifythe role ofcommunication.

6.

7.

Determinehow to tackle it.

Analysethe target group's communicative predispositions.

Makea plan for the communication campaign.
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Iwill discuss each step of this model.

1. Set priorities in undesired behaviour

Changing the behaviour of visitors is not easy. It needs a careful examination of the situation and a lot

oftimeand effort to execute carefully designed plans. Therefore it is impossible to do everything atthe

sametime.Whenthemanagerintervenes inaproperwayhehas to setpriorities . It is better to beginwith

onlya few effective interventions than withmanythat are ineffective.

The question is how to set priorities in a strategicway. Amanager ofa nature conservation area has to

make a list of all the undesired behaviour of the visitors and determine which behaviour leads to the

biggest problems. The most problematic behaviour would have the highest priority. The manager,

however,has to takeinto accountthe possibilities toinfluencetheundesired behaviour. Behaviours that

are relatively easy to change are given priority for the short term.

2. Analysewhich people behave undesirably

Tobe effective it is very importantto focus the intervention programme at the right people. It is a waste

ofeffortto trytoreach people that are already behaving in the proper way. It even mayhave contra-

productive effects becausepeoplemightbecomeirritated. Theymightfeel denied in their correctattitude.

Itcanbe useful to reachpeoplethat already conduct the desired behaviour, butin this casewith another

message. Amessage that is additional.

3. Analysewhy people behave undesirably

Tobeableto changebehaviour, themanagerhastoknowwhypeopleact as theydo.Whydopeopleoften

not act in the correct manner? The manager has to investigate the determinants of the undesired

behaviour. He has to seekthe answers to the following questions:

Do the people know what the desired behaviour is?

Dothepeople know theharmful consequences of the undesired behaviour?

Dopeopleknowabout theconsequences? Dothey overestimate someofthedisadvantages ofthe

desiredbehaviour?

howimportant do people perceive the impact on nature?

howimportant do people perceive otherimpacts?

what is the people's attitude towards the desired behaviour?

what aredominant social norms in relation to the desired behaviour?

are the facilities sufficient to encourage the desired behaviour?

4. Determine how to tackle it

According tothe information revealed in the analyses of determinants of the undesired behaviour it is

possible to choose the instruments to be used in the change ofbehaviour.

Suppose that the target group is fully aware of all the consequences of the desired and undesired

behaviour. Will they have a positive attitude towards the desired behaviour? If the answer is yes,

communication will play a major role in the intervention. If the answer is no, other instruments are

necessary.Two kinds of instruments canbe used: 1 ) instruments that give the desired behaviour more

positive outcome (a kind of reward for good behaviour) and 2) instruments that give the undesired

behaviour morenegative outcome (a kind ofpunishment for bad behaviour) or instruments that make

the undesired behaviour impossible (for example building a fence around some part of the nature

conservation area). By changing the positive and negative outcome of the behaviour it is possible to

change the attitude towards that behaviour.

Ifthereare notenough facilitiesto encouragethe desired behaviouritis importantto create these facilities.

Forexample, horse-riders must keep to a special trail. Butin order to makea tour they haveto use other

paths as well. In this case the special horse-riding trails should be extended.
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5. Clarify the role of communication

Therole ofcommunication inaninterventionprogrammeconsists ofoneormoreofthe following tasks:

prompting the desired behaviour by a shortmessage to draw attention to the behaviour and to

remind people what has to be doneand what not;

explaining how the desired behaviour can be executed (in the case ofmore complex behaviour);

informationabout the consequences ofthe desired behaviour for the natural environment;

takingawaymisunderstandings about other consequences;

informationaboutthewhysandwherefores ofmeasures that are taken to influencethebehaviour

of the visitors (for example information about higher fines for littering and more intensive

surveillance);

trying to promotethe desired behaviour as sociallydesirable behaviour (for examplebymeans of

arecommendation from a wellknown person).

6. Analyse the target group on communicative predispositions

Atthis stage the manager of the nature conservation area already knows a lot about the target group.

However, he needs more information onsome aspects of the target group:

Arethe visitors interested in information about the desired behaviour?

which channels (media or interpersonal networks) can be used to reach the visitors?

is themanagement of the nature conservation area a reliable source of information in the eyes of

the visitors?

This kind ofinformationhelps to adapt thecampaigntothe communicativepredispositions of the target

group. And that is very essential for effective communication.

7. Make a plan for the communication campaign

Aplanfora communication campaign consists ofdecisions aboutthe target, the targetgroup, channels

ofcommunication, mean topics of themessage and some organizational aspects.

Note,thatinmostcases thevisitors willnotbevery interested in informationaboutthe desired behaviour.

Theycometo thenatureconservation area to havea good time,to relax .They will notbe willing to spend

much time reading or listening to someone telling them about their behaviour. When planning the

communication campaign, this notion of a fairly uninterested public has to be central . Uninterested

people easilyignoreinformation. Themechanisms of selectiveattentionand selective retention arevery

persistent. To overcome these mechanisms the manager can try to:

make the message short and clear;

makethe message attractive in its presentation;

pay much attention to the distribution ofthe message.

Using this model forplanning anintervention costs alotoftimeand effort. However itcould lead to better

results. Itishopedthat theresults willbe satisfyingand thatthe naturein differentareas willbeconserved.
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Introduction

Forests havealways provided us withmany essential goods and services. The first humans found their

nourishment - such as vital proteins - in the forests, but with the development of agriculture and

civilization, in many countries of the world, forests became more appreciated as "wood factories".

Nowadays timber production is just one segment in the spectrum of forest functions. Others include:

recreation,nature conservation, protection against erosionand flooding. Themajor role that forests still

playinour society cannot be ignored.

Thoughforests provide us withall thesefunctionsthey havenotalwaysbeen appreciated. People have

looked at forests withmixed feelings . The relative weights ofthese positiveand negative feelings have

varied as developmenthas taken place' (Gregersen in de Klein, 1990) . Forests were not considered very

important. Populationexpansionandthegrowingconcern forwellbeingled toanincreaseddemand for

newlandforagriculture andurban uses (suchas infrastructuraland recreational ones) . Consequently,

forest lands were cleared to serve more "useful" purposes.

Thequalityand quantity ofthe forests on earth continue to diminish, while the demands are growing.

'Increasingpopulation, coupled withgrowing aspirations have already produced greaterdemands on

forests for the various goods and services they produce and these demands will certainly continue to

grow.There is also a steady growth inthe level ofdemand placed on forest lands for non-forest uses.'

(Stankeyand Brown, 1981).

Peoplearebeginning to realize that forests are really important. The question frequently asked is what

canbe doneto encounter the growing pressure.Twostrategies are possible. The first is to increase the

total forestarea, e.g. byafforestation ofagricultural grounds (a strategythatis practisednowadaysin the

EuropeanCommunity).Thesecond is to usethe existing forestinthebestandmostefficientway. Proper

planning and management are needed to allocate different functions within forest areas that are best

suited tothesefunctions andto make sure that the forests will serve thesefunctions optimally, nowand

in the future.

In this paperthe second strategy and especially the planning and management methods of zoning or

integrating aredealtwith. Twomethods to optimize combinations of differentfunctionswithina forest

areaarelooked at. Thefirst is the principleofzoning offorestfunctions (parts of a forestarea,the so-called

zones,are givena specific function) . The second is the principle of integrating forest functions (more

functions are realized within the same part of a forest in the same period) .

Beforeweturnto themethods ofzoningandintegrating, hereis a general introduction totheseveral forest

functions and planning processes.

Forest functions

What are the functions that forests (can) have? To give an impression ofthe different merits of forests,

two classifications are given. Marion Clawson (1975) divides forest functions into seven groups:

1
2
3

Maintenance ofan attractive environment.

Provision ofopportunity for relatively intensive outdoor recreation.

Provision ofopportunity for a wilderness experience.
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4. Provision ofa habitat for wildlife.

5. Watershedfunctions.

6. General conservation including minimization of soil erosion.

7. Production ofwood for various uses.

TheDutchGovernment(Ministerievan Landbouw enVisserij, 1977)divides the forestfunctions intofour

categories:

1. Woodproduction.

2. Recreation.

3. Nature conservation.

4.
Forest as a part of the landscape.

These two classifications do not differ much.It is not very difficult to incorporate the two into a new

classification, which is given below. In the classification given below, the production function ofnon-

timber forestproducts is included in theproduction function. This function includes industrial as well

as local uses . Local uses imply,for instance, peoplewho live in the forestand need the forestdirectlyfor

their food, housing, etc. These people depend onthe products of the forest (Kunstadler, 1978).

1
2
3
4

Production of timber and non-timber forest products for various uses.

Recreational and aesthetical functions (e.g. the forest as part of the landscape).

Nature conservation (e.g. providing a habitat for wildlife).

Environmental functions (e.g. watershedfunctions, minimization ofsoil erosion).

The two kinds of recreation mentioned by Clawson (relatively intensive recreation and a wildlife

experience) are different in that when demands and impacts on the forest are considered, it will be

obvious that the function "recreation" separateneeds proper planning and management. The various

forms ofrecreationwill notautomaticallycooperate. Andtheneedfor soundplanningwill onlyincrease

if the functions of recreation, nature conservation and wood production (these three functions are

considered the most important ones in the case of Netherlands) are to be combined.

The planning process

Thedemands are increasing andthere is a scarcity of land. Given the existing natural resources, sound

planning is necessary to serve as many functions as possible .

Land use planning should be used to use the land inthe most efficient way. Which activity can best be

planned ona certainstretchofland (e.g. agriculture, forestry,urbanuse)andwhatfunctions should the

landusetypehave? (e.g.recreation,production, natureconservation, environmental protection) . Camp

(1974)states that 'planningindependentlybyfunctions, suchas recreation, timber,range, etc., is notland

use planning.' Planning is a way of integrating functions in the most optimal way. Camp (1974) also

provides a step by step description of the planning process:

1.
Selection ofgoals .

2. Determination offacts and information needed.

3.

4.

5. Selecting a plan and implementing it.

Setting up facts and information in a system for storage and quick easy retrieval.

Analysis, a step which should result in a set of alternative plans.

A very important step is that of land evaluation. 'A fundamental understanding of the land, its

characteristics and its interrelationships is a necessaryfirststep forsound land useplanning. Alongwith

this understanding one must also have accurate, precise and detailed information' (White, 1973).

Together with land characteristics (soil, climate, slope, vegetation, etc.) the socio-political and socio-

economical environment must alsobe taken into account.
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It is important that the forester is involved in this planning process or else the forest will probablynot

be giventhe attention it deserves. When an area is designated as forest land, the question as to which

functions the forest is required to fulfil is raised. It is helpful to classify forest areas according to their

capacity to produce products and services of various kinds' (Clawson, 1974) .

Zoning or integrating?

Asalreadymentioned, forests fulfil differentfunctions. Somefunctions can easily be combined and are

evensymbiotic, whereas others cannot. Ifwetryto meetsociety's differentdemands in the one forestarea

all at the same time (such as in the Netherlands with recreation, nature conservation and timber

production) difficulties will arise. Just think of the combination of intensive recreation and nature

conservation, a combination thatis causinglots ofproblems,especiallyin thewesternworld. As Clawson

(1975) notices: Toomanyhumanfeet can in timebe as destructive as a bulldozer.' What should wedo

tocombinefunctions that arenotcooperative? Andwhatshouldbe thestrategywhenwehavefunctions

that more or less canbe combined?

'Multipleuse offorest lands often means the integration ofvarious uses on closely intermingled lands

or onthe same land at different times' (Clawson,1975) . The integration offorest functions implies the

allocation of several functions to the sameforest area. Aforestwherewood production is practised can

also be used for walking and cycling. Or a forest with special natural values can also permit extensive

recreation.There is often no clear definition ofwhat should be regarded as integration offunctions and

whatshouldnotberegarded as integration. But the general belief is that a certain forest area should not

be reserved for only one function.

One can distinguishbetween situations in which two or more functions are more or less realized to the

sameextent and situations where there is a primary (or dominant) function and one or more secondary

functions . For example, timber production is the management objective but recreation is tolerated.

Between the two extremes all kinds of combinations are possible (with different priorities given to the

various functions) .

Whentwofunctions arerealized at thesametime,the realization ofthe individualfunctions will probably

notbeoptimal . Butthe meritsfromthetwo can, whenplanning and managementare efficient, behigher

thanthebenefits from only one ofthe functions realized in the area. Trade-offs among thepossible uses

or outputs ofa forest are possible; one use can be increased by decreases in another use or output; but

these trade-offs are not necessarily proportional' (Clawson, 1974). The relationship between different

functions canbecomplementary (increasein benefitfrom onefunction results in increased benefits from

the other), indifferent or competitive (inmost cases combining a function with anotherwill resultin less

benefits from the individual functions; de Klein, 1990) . The trade-off analysis should resultin enabling

formulating alternative plans for forest resource allocation' (Stankey and Brown, 1981) .

An extra difficulty is thevaluation ofthe different functions. Howcan we comparethe benefits fromthe

recreationfunction with timber production (the problem oftangible and intangible forest products)?

Whenoneuseis completely incompatiblewith another,the policy choice is atleastsimple: choose one,

or exclude the other, or perhaps divide the total forest areabetweenthe uses, eachwithout the other on

its area .'This secondsuggestionmadebyClawson (1975) canbe called "zoning".Aforestarea is divided

into parts (zones) and within each zone a function best suited to the area is allocated .

As an example ofthe zoning principle the largest forest area in the Netherlands, called the Veluwe, is

presented. The Veluwe is situated in the centre of the country. Because of the central location and the

rather unique character of the Veluwe, it attracts millions ofvisitors each year, especially people from

thebigcitiesintheNetherlands. Apartfrom daytrips,longervisits arealso verypopular. Duringthepast

decades it became necessary to deal with the problems caused by the millions of visitors concentrated

within this relatively small area.

137



Forests, a growing concern

Together withtherecreationalfunction, thenature conservationandwoodproduction functionmustbe

fulfilledbytheforest according to theDutch Government (Ministerie van LandbouwenVisserij, 1977).

Hundreds ofcamp sites and caravan parks, besides other tourist facilities, canbefound on the Veluwe.

Forexample, thevillage ofVoorthuizen, situatedonthewesternborderoftheVeluweandjustoneofthe

manytouristic villages withinthearea, accounts formore than forty camp sites and caravan parks .The

populationis multiplied fivefold during the summer season. This makes it extremely difficult to serve

the threemain forest functions (recreation, timber production and nature conservation) at one and the

same time.The authorities try to keep the most intensive forms of recreation away fromthe cores of

different forest areas situated on the Veluwe. The centres of these forest areas can (but in practice not

always) serve the nature conservation function. Around these centres, zones are situated, where

extensive recreation (walking, cycling)and wood production are practised . These zones can be seen as

buffers for the high pressure ofrecreation onthe outskirts of the areas.

This example clearly shows that zoning is not only used to plan the three main forest functions in the

Dutchsituation, but also to allocate different forms and intensities ofone function to a certain area. In

the case of recreation, intensive and extensive types are situated within different zones. Each type of

recreationhasa differentimpactontheforest,whichmustbetaken intoaccount. The objective ofzoning

in this case becomes a measure to influence the behaviour of recreationists and to concentrate their

activities, so the (local) pressure onthe forest canbe diminished .

Threelevels ofzoning canbedistinguished (Ministerievan LandbouwenVisserij, 1983) . Atthe local level

-themicro-levelofzoninginthecase oftheVeluwe- ithas provedtobedifficult(andperhapsimpossible)

to reach the desired situation. Pressures, especially imposed by recreational activities, continue to

increase. TheDutchGovernmenttries at themacro-level to roughlyallocatethe differentforestfunctions

to different (forest) regions . The plans areworked out into greater detail forthese regions (meso-level).

At this meso-level the Stichting Kritisch Bosbeheer (a Dutch organization that favours the presence of

natural forests) has comeup withplans to consider the Veluwe as a whole (National Parkthe Veluwe)

and todevelop azoning plan for the entire area (covering about40,000-50,000 hectares) .Thenthe centre

ofthe areais tobe treated as a natural reserve. Recreation shouldbe concentrated within the outerzones

ofthe area (Goderie, 1986).

Ofcourseinsomezonesfunctions canbecombined. In theVeluwe,forexample, extensiverecreationand

woodproduction were realized within one zone at the same time. This situation canbe regarded as a

combination ofzoningand integrating.

The role ofthe forester

Theforester isamanagerofforests,buthis or herrolemustnotberestricted to this. Asalready mentioned

veryimportantdecisions aremadein theprocess oflanduseplanning. Multi-disciplinaryplanning teams

mustbecreated inthe land useplanningphase.Theforestermusthaveasayin thesemulti-disciplinary

planning teams to ensure that forestry is considered an importantland use type. 'For the forester, land

useplanning is organizing the development and use offorest and related land and their resources ina

mannerthat will best meet the needs of the people over time, and to maintain maximum flexibilityfor

adynamic combination ofresource outputs forthefuture' (Camp, 1974). The forester can try to change

the general idea that 'forests tend tobe a residual use of rural land' (Healey, 1984).

Thetask of the forester is not an easy one and has onlybecomemore complicated because ofthe many

functions people demand from forests (a differentiation ofdemands) . He or she has to cope with social

and natural development. Society often shows rapid and radical changes while natural development

needs (a lot of) time (Swellengrebel, 1989) . The forester must predict the necessary planning and

management measures for the forests . In the process ofzoning or integratingthis brings aboutan extra

difficulty, i.e. the pressure of the allocated functions on the forests today must not endanger the

possibilities for future generations (sustainability).

Usingtheforests as efficientlyaspossiblewiththehelp ofplanningmethods suchas zoning orintegrating

is a must. Management needs to be flexible and the forester must listen to the voices of the different
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interest groups in society.But he or she also has to reckon the merits of the forest that are not clear to

everybody (likeinfluencing our living environmentinvarious ways) andinformthepublic aboutthese.

Tomorrow's forests almost certainly will be characterized by an increased level of management

presence' (Stankeyand Brown, 1981).

Conclusions and recommendations

Theamountofland coveredbyforests is still decreasing and given the growing demands fromsociety,

pressure on forest lands will continue to increase. In this case efficient use of the forests is ofutmost

importance. Proper planning and management, taking into account demands and possibilities, is a

necessity.Themethods ofzoning orintegrating forestfunctions canbe used as tools to servethis purpose.

Thequestionis whatcould zoningandintegrationcontributetosoundmanagementandplanning. Which

ofthe two should be used in a specific situation? Perhaps one should askif the two strategies can be

separated atall. In theVeluwe,acombination ofthetwomethodsis practised. Integrating atmacro-level

canimplyzoning at meso- or micro-level. Thus, is it notbe better to speakof zoning ANDintegrating?

The role of the forester during the process of allocation of forest functions to forests will raise a lot of

questions, as discussed above. Butan active part inthe processes outside "his" or "her" forest - such as

inthe processes of decision-making - should becomenormal.

Soundmanagementandplanning usingmethods suchas zoningand integrating,and amoreactiverole

ofthe foresterwill ensurethatthecaseisnotlost, at leastaccording toClawson (1974): ButIamconvinced

that imaginativemanagement oflargeforestareas cango alongwaytowards meeting each ofthe various

demands upon forests with only modest restraints upon other uses ofthe whole forest.'
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Introduction

Overtheyears, silviculture has developed continuouslyand hasbecome moreprofound and in particular

diversified . Whenforestmanagementbecame a science and a practice in the days of Hartig (1795) , the

mainproblemwas meetingthesteadydemandforwood . Theforestwas principallyregarded as a natural

resource forwood.

Forestmanagement primarily aimed at timber production which idea dominated the thinking till the

middle of our century. Bader (1945) introduced a few changes in this general belief. Bader aimed at

recognizing the varied demands that society places on forests and the role of natural sciences in forest

management.

Silvicultural evolution in Romania

Broadlyspeakingforestmanagementin Romaniadeveloped inthewaydescribed above. Fora long time

forestmanagementwasdominatedbyaneconomic outlook that concentrated onwoodproduction, but

the Romanian silvicultural science realized in timethatforests need to be multi-functional . In 1954 the

first attempts were made to alter the forest managementby dividing areas into functional units. The

introductionofa multi-functional forestmanagementmetwith great oppositionand faced serious delay

fora long period oftime. Though at long last it was accepted.

In 1982 Professor Rucareanu promoted amoresystematicand diverseapproachin forestmanagement,

instead ofthe prevailing narrow production approach. So the idea ofcomplex functional efficiency of

forests, was introduced.

In spite of all the progress, forestmanagement - both as a scientific subject and as a practical activity-

continued tobe dominatedbytheeconomic principle. This canbe explained bythefact that most ofthe

management methods in Romania were conceived and developed during the period whenthe interest

in wood output was high. Themanagementremained unchanged or was only slightly adjusted to new

demandssuch as theincreasing concernaboutmaintaining the natural equilibriumandthe quality oflife.

Today, forest management mustbe more apt at responding to new requirements from society.

Nowadays silviculture has to fulfil many purposes - like social, ecological and scientific ones - besides

that ofwoodoutput. Theforestmanagementmustensurethe ecological equilibrium ofnatureand aim

atimprovingthe living environment ofthe human population.

These major tasks for the forest management can only be achieved by the functional division of forest

areas. This implies thattheforestsurfacehas tobe delimitated so thatvarious protectionandproduction

functions canbe fulfilled.

Division into functional groups

InRomania theprinciple ofmulti-functional forests and theneed for a diversifiedmanagementhasbeen

recognized ever since silviculturebegan. This multi-functional role offorests was officially recognized

bythe first Forest Code of 1891 and laterby the one of 1910. The next step was achieved in 1935, when

the Forest Protection Lawwas accepted, followed bythe Forest Protection Lawfor National Defence.

Thoroughdocumentedstudiesand scientificinvestigations weremadebyMr. PopescuZeletin between
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1952and 1954which resulted inanoverall agreementand accompaniedby the introduction ofaproper

system offunctional division of forests officialized by Law 114/1954.

Theforests were divided into two functional groups:

1.
forests with special protection functions;

2.
forests withbothproductive and protection functions.

Thegroup of forests with special protection functions includes all forests necessaryfor the protection of

someimportanteconomicand socio-culturalobjectives, as wellas those essential forpublichealth, nature

protection and scientific research.

Thegroup of forests withbothproductionandprotection functions includes all forests necessaryto cover

the demand for wood or other material goods, while at the same time fulfilling important protection

functions (hydrological, edaphic, climatic, touristic, etc.) . Wemust not forget to emphasize that in the

present stage these forests are ofgreat value to nature's ecological equilibrium, ensuring the protection

ofwater, climate, soil and landscape.

In its turn, the first functional group includes the following functional subgroups:

1.
Forests withwater protection functions.

2.
Forests with ground and soil protection functions.

3.

4.

5.

Forests with protection functions against climatic and industrial damaging factors.

Forests with recreational functions.

Forests of scientific interest and for protection of genetic stocks and ecosystems .

Itwas notnecessary to set up functional subgroups for the forests withboth productionand protection

functions. Protection functions are officially attributed to all the forests of the country, except in the

secondgroup wherethemain emphasis was placed onthe production functions. Itwas at that time that

criteria to determine the groups, subgroups and functional categories of the forests were defined . This

division offorests into functional groups was proclaimed in 1962, togetherwith the newForestCode. In

1963 the criteria and the stipulations of the division of forest areas were modified, which contributed to

the increased number of forests with special protection functions .

The criteria determining the group, subgroups and functional categories, got an official status in 1980,

when the technical norms for forest management were worked out. However, the officially adopted

criteriadid not meetwiththe wishes ofresearchersand theincreasing demandsmadebysocietytowards

specific forests:manyforests with special protection functionswere maintained inthe secondgroupfor

noapparentreason. Consequently the administration was not properly differentiated according to the

importanceofthefunctions attributed to the forests. Thereforenewanalyses and scientificresearchwere

necessary, finally leading to concrete proposals (Giurgiu, 1982; Giurgiu, 1987), officialized in 1986 and

1988.

Thepresent system is obviously an improvement compared with the previous one. The percentage of

forests withspecial protectionfunctionsmountedto over 40% ofthetotal in 1987andwill probablyexceed

50% bythe end ofthe second millennium. In futureall theforests will be designed to protectthehuman

environment. Thefurther improvementofthe criteria can onlybeachieved on thebasis ofsoundresearch.

Economic and social functional division of forest areas

Division into economic and social functional forest areas can be worked out by means of national

synthesis . To determine thefuture forest management long-term objectives shouldbe defined . The first

research studies in this field divides Romania into four large socio-economical areas. To facilitate the

establishment ofsocio-economical and ecological aimswithin forestmanagementthefollowing important

suggestions havebeen made:
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Mostofthemountainandhill forests. Ithasacomplexprofile characterizedbywoodoutput, water

protection, soil and ground protection and climatic protection. This area makes the largest

contribution to themaintenance of ecological balance in Romanian geographicenvironment.

Theforests onthe plains where three functions are aimed at: climatic protection, recreation, and

timberoutput. Thepreservation offorests inthis area, otherwiseverypoorlyafforested,becomes

themainmanagement objective.

The forests around the big cities, as well as other territories of great social interest.

Theassemblyofforestterritories which will beincluded in the system ofthefuture national parks

forprotection.

In Romania,from an economical and ecological point ofview it is not justifiable thatthe forests in the

neighbourhood of thebig industrial wood consumers aimata specific assortment. The forests around

thepulpfactories specializinginproducingpulpwood forthis industry, ortheforests nearthecoal fields

specializing inproducing only pit props has proved tobe a mistake. This idea is incompatiblewith the

ecologicalprinciple,withthat offunctional efficiencyand lastbutnotleast ithas negativeeconomicand

social effects .
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INFLUENCINGZONEVISITS INFORESTSBYDESIGN;The case ofthe

small valley ofMeijendel

H.W.J. Boerwinkel

DepartmentofForestry, Wageningen Agricultural University
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Introduction

The problem with the multiple-use of forests is the integration of different interests in design and

management of forestareas . A forest manager, especially onewhois concerned about the conservation

and development ofnatural resources in thearea,mayexperience that the carrying capacity is exceeded

atcertaintimes oftheyearas resultofrecreation. Thismaybededuced eitherbyagradual disappearance

of certain forms of wildlife or vegetation, or bythe appearance of other, more domesticated, forms. Or

the manager may feel that natural values can be developed in the area in a more differentiated and

intensified way than is done at present.

Somemanagers suspect that fewpeopleknowaboutthe beauties oftheir resourcearea. Thesemanagers

would like to attract more visitors to the area; visitors who would appreciate and enjoy the resource

values which are present. The quality ofresource values would alsobe enhanced, e.g. byintroducinga

newset-up for forest-design (a more natural scheme of cutting and replacing trees), or by introducing

other species of trees and forms of wildlife.

Control of recreation behaviour

There are several questions about the control of recreational behaviour that follow from the above

considerations.

Firstthere is the general question of the overall carrying capacity:

Is thetotal actualdemand too high? Is this demand toohighbecause ofdegradation oftheresource,

or because of the conflicts between different user-groups, such as walkers and cyclists or

horseback-riders?Could itbebecause themanagerwants to redevelop nature values whichhave

disappeared, possibly as a result of excessive recreational demands in the past?

If theanswer is negative, meaning that the demand is just right, there is noproblem. A negativeanswer

implies that there is room for more visitors . Consequently a managermaywant to set up a promotion

programme to attract more visitors to the area.

If theanswer tothe question of the actual demand is yes, then the manager may look for measures to

reduce the total demand. This may be effectuated by charging an entrance fee, or by demanding

membership of the organization. Even the simple demand of a free entry permit, to be shown at the

entrance to an area, for instance, is a means of selecting people who are really interested in the area.

There are, however, other options for conserving natural values on special locations in the area without

causing the visitor to experience restriction offreedom (and freedom is, after all, the core motive in

recreation; Neulinger, 1978; Bregha, 1980).

The options for controlling visitors without making them conscious ofthe measures, consists of:

measures to attract specific targetgroups directly to a particular part ofan areabyproviding what

these groups are looking for, and which do not attract other target groups, or
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measures that lead visitors in general, or specific target groups in particular, to a certain location

awayfrom or toanother location .

Both these types ofmeasures are operative in the case of so-called zoning of recreation.

Ofcourse,these same two measures maybe used for either attractive attributes or leading attributes if

the total visitor's demand is far below the carrying capacity. Thereby, either informational and

educational techniques, or design techniques, or a combination ofboth can also be used.

Design techniques in the green structure

This paper concentrates on the options for design, and moreover, within this category not on so-called

facilities (artifacts), but rather on the green structure. The matter of promoting visits or modifying

behaviour in the area by means ofthe media, signs or folders is not discussed . This does not mean, of

course,thatwedonot needto knowthe interpretive reactions of visitors to signs in the environment in

ageneral, semiotic sense, in a comparable way as required by information specialists.

What a manager needs to know about the preferred visitor-attribute-relationship of a zone is:

Whatmotivates differenttargetgroups to visitparticular areas compared with other groups (this

implies research on characteristics oftarget groups, their motives and activities, and researchon

the particular attributes that are characteristic of the locations each target group prefers)?

Toassess theoptions available to lead visitors topreferred ' cations, provided that thoselocations

are also acceptable to the management, the next question would be: which design attributes

influence the different target groups in their choice of route within the area?

Thesetwoquestions will be elaborated consecutively. First,someinformation and data aboutthevisitor's

motives and the correlated forest attributes, will be presented . Next, some examples of simple design

measures tolead people awayfromunacceptable spots and toward moreacceptable ones will begiven.

Finally,someremarks will be made about the ethics ofbehaviour control by researchers and managers

in recreation situations and aboutthe role of acceptance of certain measures by the public.

Motives of visitors and the correlated forest attributes

From diverse sources of general psychology (Baron et al, 1980; Boerwinkel, 1986) itmaybe concluded

that a recreational transaction in a specific location in a forest has several psychological components,

which are ordered into four transaction layers.

Ina direct sense, avisitor seeks experiences, physical sensations, meaningandpersonal understanding.

Theseexploratory experiencesmaybederived fromthegreenenvironment itselfand/or fromthepeople

and/or from other attributes, such as buildings, statues, etc. For the experience with other people and

artifacts, thegreenenvironmentprovides abackground, astage. Nature,in this case,is nota direct source

ofexperience.

Exploratory experiences are psychologically ordered into a second layer of activities. Activities are

instrumental for experiences. Walking, for example, is instrumental for the experience of diversity of

sights, wildlife elements andotherobjects,which arestructured into aesthetic and meaningful compounds.

Itis also instrumental forphysical exercise,or foranintimateconversation witha partner. Activities have

a longer duration than experiences. Sitting for some time on a bench or a playing field may have an

instrumental function for thesame exploratory experiences, or for different ones (sitting to rest rather

than to experience the environment).

Athird layer into which instrumental and exploratory activities are ordered is the long-term existence

ofthe visitor . Walking at weekends is done to restore psychological resources, to sort out relationships

with partners and other kinsfolk or friends, to expand one's view of the world beyond the sometimes

narrow limits of everyday life. One may seek expansion of one's consciousness by cosmic reflection,
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which may be provided by nature. Recreational activities are ordered - sometimes consciously,

sometimes unconsciously - into a process of existential identity formation and reinforcement, inyoung

people, in adults, and in older people.

Afourth and final layer into which recreational experiences are ordered psychologically, is the basic

cultural attitude or cultural mentality, which forms the background of the increased importance of

forests and othernatural areas for public concern. AfterWorldWar II,both scientists andthe public have

beenincreasinglyattributing urbanandenvironmental degradation to western cultural, mostlyindustrial,

arrogance (e.g. Toffler, 1981) . Therefore, to somepeople, recreational visitors appear tobe encapsulated

in a psycho-cultural confrontation withthe dilemma ofthe personal need ofrecreational experiences in

natural areas, - with the risk of contributing to further degradation of nature - and at the same time

knowing that abstaining froma visit would be a wiser form of resource "use".

So far for a brief introduction to the complex picture of the psychological basis of the recreational

experiencesinforestsandnature conservation areas.Thequestionhowshouldtheproblemofmeasuring

these recreational experiences be tackled and correlated with environmental attributes .

In a recent study conducted by the Centre for Recreation Studies of the Wageningen Agricultural

University,which is linked totheDepartment ofForestry,we found- onthebasis offactoranalysis - six

motivedimensions for visiting the small valley ofMeijendel, a dunereserve nearThe Hague at thewest

coastofHolland (Kugel et al, 1991).

The case of the small valley of Meijendel

This reserve was formerlymanaged mainly for sea defence and drinking water catchment and supply.

Recently the protection and development ofnature has become an important aim ofthe management,

alongwith recreation. Peoplehad access to some parts for recreationpurposes, especially the Meijendel

Valleythat lies inthehartof the area. In its centre is a pancakerestaurant, a barnwitha stableanda small

visitor's centre, and also a horse-jumping arena.

To assess the pressure of visitors on the resource in Meijendel Valley a survey was done among the

visitors . One of the questions asked was about the possible motives for going outdoors in leisure time.

Asa result six factoranalytic dimensions werefound during the high season. Thepercentages ofvisitors

voting for each dimension were calculated using a certain formula, which are presented inTable 1 .

Table 1. Motivedimensions forvisiting Meijendel Valleyinpercentage ofrespondents endorsinga certain

motive (after Kugel et al, 1991 ) .

motives for going outdoors in leisure time

Enjoyment seekers

Rest Seekers

Social Relaxation Seekers

Nature Involvement Seekers

Knowledge of Nature Seekers

Entertainment Seekers

%

70

26

15

15

P
E
L
E
E
O

16

0

The table shows that these motive groups are non- exclusive. People may score high on more than one

dimension. Oneand thesamepersonmay chooserest atone time, and enjoymentofthe environment or

involvement in nature at another. These dimensions have been, in the same or different words,

corroboratedbysimilarresearchprojects insideand outsidethe Netherlands (Rossmanand Ulehla, 1977;

Boerwinkel et al, 1982) .
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To provide an impression of what these motive dimensions imply psychologically, and what

attributes of the environment are involved, thefollowing sketch is drawn. Theinterpretations are

not only based on this research project but also on many other research projects on the subject,

carried out by ourselves and by others.

A sketch of types of recreationists and their motive dimensions in the Meijendel study is as

follows:

1. The largest target group sought "Enjoyment of landscape and nature" :

enjoying the special atmosphere of estates and parks;

feeling one with nature;

enjoying sights;

feeling the space around one;

absorbing untouched nature;

enjoyingflowers, fountains and statues.

This general enjoyment of environments, like the Meijendel Valley, does not imply an exclusive

confrontationwith nature and wildlifebut rather the special atmosphere ofgreen areas withsome

buildings and artifacts, which althoughmay have been made bymaninthe remote orrecent past,

radiates an identity and autonomy in a self-assured, rather hospitable, and peaceful, way. The

psychological core issue is aesthetics in a broad green-environmental sense (Kaplan and Kaplan,

1989) . It means sensing the green environment by total immersion. Nature most definitely

contributes to itbutmore designed areas may also do sovery well, provided they have that special

character ofbeing alive (as an American urban planner and architect Christoffer Alexander (1979)

put it delicately) .

Theenvironmental characteristics contributingto the experience are uniqueness, individuality,

andreassuring self-assuredness of spaces and objects. These spaces and objects have to bepartof

a "story" of images which the visitor can "read" while moving along paths and while resting at

certain locations. This is definitely a matter of design, not easy to express in elementary aspects,

butratherinterms ofawhole concept (this isnot so muchcorroborated byresearchin environmental

psychology as in the practice of landscape architecture) .

Thereferenceto spaces and objectswithidentity and individuality, wrapped intoa "narrative ",

a "story", makes this dimension psychologically "other-directed" . The visitor is outward oriented,

not as much involved in personal needs as in some othermotive dimensions.

2. The motive of "Rest-seeking" is a more self-directed dimension. Contributing items in the

Meijendel study are:

quickly penetrating deep into the area, and

seeking rest.

This motive refers to the hectic pace ofurban life, from which the visitor seeks to escape as soon

and as fast as possible. This motive is a self-centred, narcissistic cravingfor relief, not - or notyet

-enabling the visitor to openhim or herself up to the beauty ofthe environment. As is the case of

the enjoyment dimension.

Thecontributing environmental characteristics are absence ofpeople and noise, whichmeans

the opposite of crowdedness and the presence of enough vegetation along a path to shield the

visitorfrom othervisitors. Winding paths and dense vegetation of middle height are better suited

for this purpose than straight paths and large trees, planted in rows, or open fields, of course.

3. The next dimension has an implication somewhere between self-centredness and total

immersion in the environment. "Seeking social relaxation " means:

coming to one's self,

feeling different, and

young and older people romping around making fun on a day - campsite or a

playing field.
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Themotivational pictureis oneofrefillingones psychological resources, not ofjustfeeling narcissistically

sorryforoneselfbecause ofthe hauntingpressures ofdailylife.Thefeeling is ratherabeginningofa new

communication with oneselfand one's kin: "leavemeand my family alone in this smalland cosygreen

bubble" seems to be the message. The environment, natural or designed, is not - maybe not yet - a

communicational partner in itself, which can be enjoyed by immersion. In other research projects a

patternwas found ofvisitors , who occupied playgrounds for several hours, and who madea shortwalk

around their temporary territory and into the forest at a certain time (Kroon, 1979) . Maybe that was the

timewhentheygot out of their cosy spacebubbleand opened themselves up to the aesthetics of nature

andlandscape.

The environmental characteristics contributing to this dimension are enclosures with open spaces

covered bygrass and sand, withvegetation forthe needed protection, on a scale that is large enoughto

provide spaceforplayingandyetsmall enoughto providea familywitha possibility of territorial defence.

Thedesign couldprovide the spaces and objects for enjoyment around these enclosures, with identity

and individuality, and wrappedin an environmental narrative.

4/5. Thenext two motive dimensions, "Seeking involvement in nature" and "Seeking knowledge of

nature",implya definite conscious communicationwith livingsystems outside the circle ofoneself

and family. The first dimension refers to a feeling of commitmentto nature in a general sense.

Contributory items are:

seeinghow the soil, vegetation, animals and people form one largewhole,

studyingtheconnection betweenplants,animals and their special environment forliving,

feeling the challenge of not-easily passableground.

This dimensionhas a definite holistic character . Man is seen as a part of nature, and the visitorfeels him-

or herself dynamically dependent on nature as a living and life-sustaining system. Environmental

characteristics contributing to this dimension arewholesomeness,freshness, conditions thataredetermined

morebymanagement, the climate, or environmental pollution (such as acid rain), than by design.

Theother dimension ofconscious experience ofnature is directed moretowards seeking knowledge of

details aboutthewaynatural elements aremutuallyand dynamicallyoperating. Contributoryitems are:

lettingnatureguides (peoplewho aresupposed toknow) tell and showmanynewandremarkable

things aboutnature,

exchanging ones knowledge of special birds and flowers with other "knowers",

andagain (as in theformer dimension)

studying the connectionbetween plants, animals and their special environment for living.

Thecoreissuein this motivedimension is theknowledge of details about thefunctioning ofnature, which

is important to man, in order to be not as unreflective about our cosmic existence as other creatures.

Environmental characteristics contributingtothis dimension arespecialbirds,insects, plantspecies, and

particulars about their niches and habitats.

6.
Themotive dimension of "Entertainment seekers" is according to themeasurementruleweused,

notendorsedbyvisitors in Meijendel Valley. Contributory items were:

having greatfun in a large group at a campfire or barbecue,

participating in exciting orienteering tours.

Thetotal absence ofthis motive-group was notexpected beforehand. It is not atall surprising inview of

thetotal lack of facilities to fulfil this motive and the rather restrictive controlbymanagementaimingto

prevent anyactivity ofthis kind.

Aquestionthat still remains unanswered is : Do thesedifferenttargetgroups actuallyvisitdifferentparts

ofthe Meijendel Valley?
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Figure 1 shows that the most frequently visited part is the pancake restaurant at the centre and its

immediate surroundings. Because the largest motive group that of the enjoyers,we may put up the

supposition that this targetgroupwouldbeover-representedinthe centre ofthe valley. Visitorswhoseek

rest orinvolvement in naturewould beexpected to visit other parts morefrequently, furtherawayfrom

the pancake restaurant. From the answer to the question as to wherethe visitors had walked, we have

constructed a spacingmap.

Infigure2 threezones in thearea areestablished on thebasis offactoranalysis . Every zone has a different

shading. Theimplication ofa zone is that ifa visitor has passed a certain part (e.g. 'G') he or sheis more

likelytohavepasseda part ofthesame zone (e.g. P'),rather thanapartofanotherzone.Azonerepresents

in this way apparently a route that visitors have followed. Consequently, a 'route-zone' discloses the

choice ofroute visitors make, based on their personal motives and the coherence of special elements in

the lay-out ofparts that belong to the same route-zone. Important design aspects of this coherence are

probablythe hierarchyofpath's (widepath'shavingsometimesmoredominancethannarrowones), the

type ofvegetation,the availability ofviews (towardremote spots that are attractive, for the satisfaction

ofthe dominant motive), etc.

Thenextimportantquestion is, whetherdifferent targetgroups couldbe associated with differentroute-

zones. This turned out to be the case. "Enjoyers" were significantly more often found to have passed

route-zoneG-P.This is a park-like zonewith relatively large open spaces that pass into one anotherand

are separated by large trees and shrubs of intermediate height.

The "Knowledge ofnature seekers"and "Rest seekers" passed relatively morethroughthe route-zone

H-S.This is a zonewitha characteristiclowdunevegetation with, oversmall hills, dispersedbushes, and

a special viewon a water pond with birds and reeds. The "Involvement with nature seekers" did pass

significantlymoreoften through route-zoneC-E-J-K-L-M . This is a zonewithan image thatdiffers from

both the other two zones in several respects . This zone consists of a rather densevegetation in theform

ofshrubs and larger trees, with enclosures that were smallerthan those ofzone G-P, and withno views

on special vegetation and wildlife, as compared to zone H-S.

Conclusions drawn from the Meijendel study

Theconclusion whichmaybe drawn from this study is thatbased on particular motives different target

groups are attracted by different characteristics of zones in an area.A manager who wants to channel

targetgroups either insideor outside the area,will beassistedby this type ofresearch to attractparticular

target groups by changing the design and management of zones, and by totally reconstructing zone

forms. Ofcourse, this type ofreconstructionshouldbeperformed alongwith thereconstruction ofspecial

facilities such as parking places, restaurants,picnicbenchesand tables,pathsandroads forwalkingand

cycling, and other activities .

These facilities however are not solely to attract recreational target groups to specific zones. Managers

could also use them as instruments for keeping people awayfrom vulnerable parts ofan area.

Influencing visitors in their route behaviour

Management problems of keeping people away from a certain part of an area basically arrive at the

question ofhow to lead a visitor from point Ato pointB, while avoiding location C (Figure 3).

Thesolution to this type ofproblemmay either focus on presenting an alternative intermediaryC' for

C, or an alternative starting pointA' forA, or an alternative destination B' forB. Some examples onthe

basis of these schematic representations in real management situations are given below.

The mostsimple, and wide-spread, illustration ofthe case ofpresenting an alternative intermediaryC

forC (Figure3a) is a pathleadingfromone locationAto anotherlocationB, a path notdesignedbut was
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Figure 3. The spacial relationship between a starting location (A) , a destinati-

on location (B) and an intermediate location (C) with alternatives

(A , B , and C') in the case of forest visit zoning

A C B

C'

Figure 3a. Bypassing a vulnerable location ( C) in a forest area by leading
visitors through an alternative intermediate location (C')
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a short-cut, madeby visitors themselves. For some reason the manager does not want the short-cut to

becomeestablishedand decides that location Chas to be reinforced.The visitor has to be forced to take

the official route.

Thenextexample ina nature conservation area inthesouthoftheNetherlands is a somewhat grim one

(Boonman, 1991) . Themanager tookupthe taskof protecting a hill whichwasbeing erodedby visitors

whotooka short-cut from a location in the valleyupto a visitor's centre at top of the hill. Becausethe

visitors persisted stronglyin their unacceptable route choice themanager felt obliged to set-up whathe

called a "Sigfried Line",namedaftera militaryreinforcementinGermany duringWorld War II . Several

consecutive lines ofwirefences were erected (to protectC)alongwithsigns thatwarnedfor thepresence

ofsnakes (compare the effect ofbooby traps). The snakes were really therebut ofa harmless species.

A A

A'

C B

D

Figure 3b. Bypassing a vulnerable location (C) in a forest area by presenting

visitors an alternative starting location (A")
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An example of a solutionby presenting an alternative starting pointA' forA (Figure 3b) is foundin the

same area (Boonman, 1991) where on crowded days the general tendency to remain in the immediate

vicinity ofa visitors' centre caused too much pressure on thecarrying capacity ofthe vegetationin that

part of the area. A large parking place near the visitor's centre contributed to the attraction to that

particularlocation. Thereforethemanagerdecided to reduce thenumberofparking places atthat location

andto construct other parking places ata certain distance fromthe visitor's centre (presentingan A' for

A) . Because visitors now approached the centre from different directions they became more evenly

distributed over the area. Consequently location C was relieved from some of the visitors' pressure.

A C

V

B'

A B

Figure 3c. Bypassing a vulnerable location (C) in a forest area by providing

an alternative destination location ( B ' ) in another direction than

Asimilar typeofsolution is nowunder consideration in a follow-up ofthe Meijendelstudy. In this plan,

inorderto relieve theimmediateenvironment of thepancake restaurantin thecentre ofMeijendel Valley,

the considerable number ofapproximately 500 parking places will be reduced to about 50. And at the

entrance ofthe area, at a distance of 1,5 mile, where a small number of places is now available, more

parking places will be constructed to replace those removed fromthe centre. It is expected is thatmore

visitors will use this new parking facility. Another expected effect is that visitors who will walk the 1,5

miles to the pancake restaurant will not disperse much around that location because ofexhaustion.

There was no clear example in the available literature of a solution of the A-C-Bproblemof figure3by

presenting an alternative B' for the destination ofan attractive recreationfacility B (Figure3c) . This was

particularly remarkable in view of the official policy of the Dutch Government that the creation of

alternative destinations for recreation in the vicinity of the large cities inthe West of the Netherlands -

theso-called "Randstad" - should relieve the pressure on the natural resources like "De Veluwe" in the

centre ofthe Netherlands (Buro Maas, 1990) . A special reason for caution in this type of solution is the

possibility ofwhatis called a "pumping effect" (deLaat, 1981; BuroMaas, 1990) . ThealternativeB' may

function not as a substitute but as a reinforcement of the original attractive location B. This effect may

beexpected especially ifit is not quite thesame asthe original and is placed somewherein theproximity

ofB. Even ifthis alternative is constructed somewhere between the starting locationAand the location

Ctobe avoided, there maybe the risk of a reinforcement of the pressure on C, becauseB' may attract

additional visitors, due to a still too small distance to thestarting locationand tothe vulnerablelocation

C. Evenastablepercentage ofthis increasednumberofvisitors to alternativeB' mayincreasethepressure

onC. And soB' would indirectly pump visitors toward Crather than push them off.

FortheMeijendelfollow-upstudywestronglyrecommended the provision ofa substituteforthe centre

ofMeijendelValley, to be designed somewhere at the edge of the area in the direction ofthe city ofThe

Hague, where the largestsingle group ofvisitors wereliving (46% inthehighseason).We donotknow

asyet what possible effect of pumping this measure would have.

Wealsorecommended the design ofmarked walking routes in the follow-up study in Meijendel . Some

20% ofthe visitors offorests and natural resource areas are inclined to follow such routes, if available

(Heytze, 1990) . Although starting points (A's) and destination points (B's) coincidemost of the time -a

walking route is intended to bring a visitor back to a parked car or bicycle - this type of measure is

particularly suitable for creating alternatives for starting points (A'), destination points (B's), especially
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intheir spatial relationship to acceptable connection zones (C's) . In the case ofwalkingroutes amanager

is also able to simultaneously combine the principle ofpushing a visitor offan unacceptable courseand

leadinghim or herto anacceptable attractive one. The large Enjoyment target group in particular seeks

anarrativeofenvironmental pictures,whichtheypresumably will expecttobe toldbythemarked route.

Aconsequenceofthis leading effect of markedroutes is thatmoredrasticmeasureslike theSiegfried Line

and other defensive measures for preserving a vulnerable area may not be needed.

This consideration is particularly important in view of the acceptability of sophisticated control

measures, especially in the case of management ofrecreation behaviour.

Ethics of control

There are several aspects of zoning measures by design that concern the ethics of control by both

researchers and managers. These aspects will be indicated in the form ofstatements, as follows:

Asfaras possible,thecontrol ofrecreationists should bedirected atpresenting alternatives to vulnerable

locations, rather than prohibition and obstruction of access to those locations.

This follows from the general motive of freedom that is the core of the recreational experience

(Neulinger, 1978);

This alsofollows fromthegeneral insights of psychological learningtheorywithrespect tothemost

effectivemix ofreward (bypresenting attractions as positive reinforcements) andpunishment (by

prohibiting access) (Hamblin, 1969; Gramann and Vander Stoep 1987) .

Thecontrol ofrecreationists by design, being for most ofthe visitors ofan unconscious kind, should be

performedwiththeutmostcare ofthemanager, notonlyto vulnerablenature, butalso to the vulnerable

man.

Thisfollows from thefact that a fundamental motive for visiting natural resource areas is caused

byindustrialman's feeling to bepushedawaybyhismost culturalenvironment, thecity (Rossman

and Ulehla, 1977; Kaplan and Kaplan, 1989).

Theconsequenceis thatmeasures tobetaken should beaccompaniedbyinformation inthemedia

and openness ofthe manager to public reactions.

Theseprinciples, i.e. , provision ofpositivealternatives rather thanrestrictions,and approaching visitors

withduerespectwhenusingunconscious control techniquesincludingpublicinformation, will enhance

theamount ofacceptanceby visitors ofevenvery restrictive and obstructive measures, when necessary.

This follows from thegeneralpublics concernaboutnatureand the resultingpresumed willingness

ofthe public to give naturemoreroom, even if it cannot, on occasion, be enjoyed freely.

Zoningbyconscious design is in principle a natural tool for a very unnatural cultural goal. Ifused as a

tool to preserveand develop nature, and to presentanimageofnaturalness in thelandscape, it presents

a definite cultural paradox.
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Appraisal of forest functions : Is a financial yield the only valuation

possible for forest functions?

FOREST FUNCTIONS: UNDERVALUED OR OVERESTIMATED?

Bartvan Assen

Department ofForestry,WageningenAgricultural University

TheNetherlands

Introduction

The title of this paper was chosen because of the difference in the valuation offorest functions by the

various interestgroups (such as economists, ecologists, foresters, and environmentalists) . It generalizes

the main question: Valuation of forest functions: is a financial yield the only evaluation of forest

functions?' (Here,the term "financial yield" is used inthebroadest sense possible, i.e., everyvaluation

offorest functions in monetary units is considered to be a financial yield).

Answersto thequestions aregivenbymeans ofdescriptions offorest functions and theirvaluation. These

descriptions are very general and are limited because a more complete review would be impossible

within the confines ofthis paper.

Forest functions

Many authors, (for instance Jacobs 1976; Sinden 1978), have stated that forests can fulfil a variety of

functions tomankind . Butthequestion thatimmediatelyarises, is:Whatis a forestfunction?VanMaaren

(1984) clearlydefines these so-called forestfunctions as 'therelationship betweenthe forestresourceand

social demandstowards thatresource . (...) Thesefunctionsarein facthumanexpectations ofwhatshould

besuppliedby the forest.'

Arangeofforestfunctions canbedistinguished, ofwhichafewexamplesarepresented in Figure 1. They

varyfrom "living environmentofindigenous people" (like Indiansand Papuans; Kunstadler etal, 1978)

to "economic reservoir" (forest can, for instance,be conserved as insurance of future income; USDA,

1987), and from "biological balance" (of many human interventions in forests the side effects on the

surrounding ecosystems are not fullyknown, and the [often fragile] biological balance is disturbed; de

BeerandMcDermott, 1989) to "landscapeunit" .Animportantproblem, relatedtotheseforestfunctions,

is the recognition that there is overlapbetween all functions of a specific forest and that perception of

functions differ bythe different interest groups. A total enumeration of forest functions is (virtually)

impossible.

The broad variety that characterizes forest functions is reflected in its classification systems . Various

authors have made classifications in forest functions. Among them are divisions into physiological,

physical and cultural values (Poore, 1975), into economical importance versus welfare functions (de

Leijster, 1977), into production, carrying, information and regulation functions (van derMaarel, 1977),

and into production, recreational, ecological and other functions (de Weille et al, 1978). Like forest

functions, within each classification system there is overlap between the different categories, and no

system is perfect.

Thereis alsothe division into tangibleand intangible forestfunctions. Tangible functions are functions

which can (directly or indirectly) be valued in (often monetary) units . Intangible functions cannot be

valued in these units. Thus, forest functions can be divided into three categories (adapted from von

Meijenfeldt, 1980):

1. Tangiblefunctions which are valued by themarket.

1
2
3

Tangiblefunctions ofwhich, in an indirectway, the value can be calculated.

Intangiblefunctions ofwhich a valuation is not (yet) possible.
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WAY RESEARCH UNIT
IN COOPERATION with SBB

Figure 1. Various functions of a "forests"

MAARTEN

Valuation of forest functions

Apart from the problems of overlapping and/or unseen forest functions, defining the present forest

functions is relatively easy compared with the valuation ofthese functions. Thequestion is howcan the

functions ofa certain forestbevalued ina satisfactoryway, and whatkind ofunits should beusedin this

valuation?To beable to understand this question, three factors should alreadybe clear . First, one must

knowwhatvaluation offorestfunctions is, second, whichmethods arecurrentlyusedforthis valuation

and third, what units are used for the valuation of forest functions.

In general, it canbe said that in valuation of forest functions certain forest characteristics are valued by

acertain person (Kroon, 1991) . For instance in a forest in Papua NewGuinea, the amount of timber is

highlyvaluedbythe forestexploiter, whilein thesameforestjusttheamountandvariety ofedibleplants

and trees is highly valued by an indigenous Papuan. Note, different interest groups all have different

perceptions onthe value of forest (functions).

Several attemptshavebeenmadetotacklethe problemofvaluation offorestfunctions. In this paper,three

ofthese attempts arebrieflydescribed. Thefirst is theCostBenefitAnalysis, the secondthe Multi-Criteria

Evaluation, and the third one is Energetics.

Cost Benefit Analysis (CBA) is a method that uses concepts of business economics . It measures the

advantages anddisadvantages interms of(social) gainand losses ofdifferenteffects inonemeasurement

unit (usually the local currency) . In CBA different approaches can be taken. For instance, a social and

environmental approach is possible. However, it is merely a type of policy analysis and is limited to a

description ofthe effects of decisions on profit, liquidity, and share of the market (Filius, undated).
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Multi-Criteria Analysis (MCE) is a totally different approach. Instead ofa special measuring unit, the

MCE centralizes the objectives and alternatives offorest functions. It is notexpressed in specified units

likemonetaryunits, butoperateswithasort ofranking. Thealternative sets offorestfunctions ofa certain

forestare defined and each set is valued according to its functions. Theresult is that to a specific forest,

onesetofforestfunctions will bemoreattractivethananother. Thevalue ofa specificset canbeexpressed

based onthis ranking (Filius, 1988).

Aninteresting alternative to the two methods mentioned above, is Energetics (the valuation inenergy

units). Energyisthemostcrucial limitingfactor ineconomicproduction ormaintenanceofenvironmental

quality(Dasgupta andPearce, 1978).Therefore, inEnergetics, amethodpresentedbyOdum, theamounts

ofenergy(mostly in kilojoules) a certain function consumes and produces are calculated (Odumand

Pigeon, 1972) . Thismethodcanhaverather differentresults comparedtoanexpression in financial yield.

The method represents the actual amount of energyproducedbya certain function and the amounts

necessaryto realize thatforestfunction, instead ofanapproachto valuethefunction for a certain interest

group.

Discussion

The above mentioned methods use a monetary, a ranking and an energy unit. There are hardly any

problems withthemethods in the first category ("tangible functions ofwhicha value is given") and the

third category ("intangible functions") of forest functions. This is because it is either possible or

impossible to express them in the units chosen. But problems do arise in the category of "tangible

functions ofwhicha valuecanbecalculated".Themain problemis howto calculate thesevalues. Many

authors have tried to develop various approaches to calculate such values. For instance, the monetary

unit to express forest functions can bebased onfactors ranging from ' theavailability and local market

prices for purchasable products' (Caldecott, 1988) to 'the numbers,per cent of communityinvolved in

processing and manufacture' (de Beer and McDermott, 1989) and from 'the numbers, per cent of

communitywhocollectnon-timberforestproducts' (Marshand Gait, 1988) to 'the per cent ofhousehold

timebudgets spent on these functions' (Connely, 1985) .

Considering the diversity ofthemethods ofvaluation offorestfunctions, it is apparent thatnounanimous

scientific methodhasyetbeen developed. Atthesametime,thereseems tobea certainamountoffriction

betweenthe valuations offorestfunctions. Thedifferentinterestgroups accuseoneanotherof restricting

their valuations to functions pertaining to their own interests byusing their own specific methods of

valuationand, bydoing so, undervaluing theforestas awhole (forinstance theECETimberCommittee

versus the environmentalists) . The salient point of this dissatisfaction in forest valuation is: The

abundanceofhumanfactors in the valuation of forests functions. Forestfunctions arehuman expectations

ofwhataforestshould supply,the valuation ofthesefunctions isdonebyhumansand the units the values

are expressed in are mainly the units of human society. And the variation of human expectations,

interests, and opinions is so extensive that friction is well nigh inevitable.

The difficulties arising fromtheabundance ofhuman factors in the valuation offorest functions results

infourmainproblem areas, namely:

1
2
3
4

Theincapability ofincorporating all potential forest functions in one valuation.

Theimpossibility of valuing forest functions to a satisfactory degree to suit all interest groups.

Thevariation in the available methods that can be used.

Thecurrentvaluation inmonetary units mostused, whichcannotbeapplied to all forest functions.

Theimpossibilityofincorporating all potential forestfunctions inonevaluation, is aproblemwhichwill

probablyneverbesolved . There is often no precise information available aboutthevarious functions of

a forest. And canweunderstand the importance ofcertain forest functions to future generations? Also,

theperiod oftimenecessary to developand exploita forest is so lengthy(mostlymorethan40years) that

itis (virtually)impossible torecognizeeveryaspect ofthefunctions oftheparticularforest. Besides, ideas

and values of people might have changed over time.
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Thevaluation offorest functions to a satisfactory degree (for all interest groups), is at least as difficult

asincorporatingallpotential forestfunctions within a singlevaluation .Thiswillprobablyalways remain

apoint ofdiscussion caused by changes over time. It is necessaryto comeup with a sounder valuation

systemofthepresentforestfunctions . At leasta standardization ofused units inforest valuation should

be achieved to be able to discuss the points ofviewbetween the different interest groups.

Amoresatisfactoryand "democratic" approach offorestvaluation requires the participation ofinterest

groups involved. Theinterest groups, who are oftenmore interested in a certainforestfunction, should

gettogetherand try to understand and accepteach others points ofviewand knowledge offorests . It is

very doubtful, however, whether the interest groups have the means and the motivation to do so,

especiallyas it is easierfor some ofthem to usethepower they have to influence the valuation offorest

functions to their own advantage.

The reason for the variety ofmethods in valuation of forest functions is because of the differencein

potential forestfunctions, the methods of classifying them, and the methods of valuing them. All this

variationmakesitverydifficulttounderstand all thepossibilities inthe valuation offorestfunctionsand

tochoosethe most appropriate one.

The use ofmonetary units to express the values of forest functions is inappropriate for a satisfactory

valuation. It cannotbeusedto valuetheintangiblefunctions a foresthas, andcomplex calculations have

tobe made to tryto value functions that are not directly priced by their markets .Abetterway to value

forestfunctionswouldbe tousea unit thatis notinfluencedbyhumanfactors,such astheunitofkilojoule

used in energetics . However, monetary units have two important points in their favour, namely the

variation ofmethods in the valuation offorestfunctions mentioned above, and theconvenience ofbeing

ableto easilyintegrate thevaluation in economics . Peopletend tousethemostfamiliar ways to valuetheir

functions. This lastpointis ofsuch importance thatwewill probably continueto usethe monetaryunits

for valuation for many years to come.

Concluding remarks

In conclusion, it canbe said that generally, forests as a wholeare underestimated. Some of its functions

arenotincorporated in a valuation system,somecannotbe valuedand someothers are valued according

tomethods that are notagreed uponbysomeinterestgroups . This is mainlya result ofthemanyhuman

factors that influence the valuation of forest functions, which can be divided into four problemareas,

namely the incapability of incorporating all functions a forest has; the impossibility ofvaluing forest

functions to a satisfactory degree (for all interest groups); the amount of variation in the available

methods; and the often used valuation in monetary units. These problem areas will probablyalways

remainbecause ofthe socio-economic contextofthe valuation offorestfunctions. Itwillbevery difficult

to reduce the human factors in the valuation of forest functions .

Althoughthe financialyield is not theonlywayofvaluingforestfunctions, this unitwill probablybethat

most used in the future,because ofthe manyadvantages this unit has in the socio-economic context it

is placedin. Furthermore, the division in tangibleand intangible forestfunctions seemstobe agoodone

toworkwith. Althoughtherearemethodsinthe categoryoftangibleforestfunctions thatarenotagreed

uponby all interest groups, this classification is the most simple and precise classification possible. It

ensures little overlap betweenthe categories andfewmisunderstandings betweenthe different interest

groups.

Thevaluationofforestfunctions is so complex that it cannotbe donebya singlepersonor interestgroup.

Thesoundvaluation of present forest functions should bedonebya team of (all) interest groups . Inthis

wayamoreobjectivepointofviewtowards thevaluation offorestfunctions canbereached . Intheprocess

ofvaluation an important task for the forester can be defined . Because ofhis/her (general) knowledge

ofthe forest ecosystem, (s)he can inform the different interest groups about the forest ecosystem as a

whole,direct themtoamoresound valuation offorest functions, and thereby to a better use oftheforest.

To do so,the forester has to becomean intermediarybetween the different interestgroups involved: to

become a "forest politician" instead ofa forest manager.
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APPRAISAL OF FOREST FUNCTIONS WITH SPECIAL REFERENCE

TO INDIA

JamalAhmad Kahn (India)

University College ofNorthWales, Bangor

UnitedKingdom

Introduction and background to the forest functions

Forest ecosystems comprise the total physical environment and all living organisms (including plants,

animalsandsometimeshumanbeings) . Needless tosay,forests areeconomicallyimportant, exhaustible,

maintainableandrenewable living naturalresources . Atleastin theory,theirperpetualharvestdepends

upon proper planning and management. But in many cases, improper land use has resulted in

impairment or exhaustion of valuable forest areas with adverse consequences such as complete

degradation of lands to a stage of irreversibility (Owen, 1980).

Depending upon the type and intensity of management (to which they are subjected), the forest

ecosystems around the world serve a wide range of uses. They contribute substantially in the overall

evolution and development of human civilization on our planet Earth. On the one hand, they have

provided space for all kinds of man-made infrastructural developments, particularly agriculture and

grazing,ruralandurban centres,industries andmining,damsandreservoirs,roads,railwaysandcanals,

andmanyothers.On the otherhand, theyhavebeenthe source ofa variety ofproduce (timberand non-

timber) andservices (biological, ecologicalandenvironmental), singly or incombination. Eventoday,the

bulkof the world's population is directly dependent upon the forestbiomass for their day-to-day basic

needs forfood, fuelwood, shelter, fodder, timber, fibres, fruits, medicines, etc. Depending on thesocio-

economicconditions ofthe peopleand theneeds/demands,importanceandvalues ofvarious attributes

offorests havebeen changing overtimeandfromplace to place. Theprincipal role offorests in ensuring

environmentalstabilityandmaintenance ofecologicalbalancearemuchmorevaluableto thesocietyand

the totalenvironment as a whole.

Nature of forest functions and their importance to India

The nature ofbenefits and costs of forest resource management depend on the priorities and objectives

of the policies/programmes and vary greatly from country to country, more precisely from forest to

forest. In India, therecorded forest area is 75 millionha. Butthe actual forest cover is 64 million ha and

only37 million ha offorests have got >40% crown density . Theper capita forest area is only0.1 ha, with

anaverageannual wood production of0.7 m³ (Table 1).

Table 1. Comparison of forest areas in the world

total forest

area in %

per capita

forest area (ha)

India 22.8% 0.1

Developed countries
35.9% 1.6

Developingcountries

World

30.6% 0.6

32.8% 1.0

The net annual increment stands at 52 million m³ from an estimated growing stock 4,196 million m³.

Therefore,India's forestresources are quitelowcompared with the average figures ofmost developing

and developed countries, and the world as a whole. Functionally, the forests are divided as follows

(Table 2):
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Table 2. Toatal permanent forest area and status of India.

Protection forests

Production forests

10 million ha

16 millionha

Social forests 25millionha

NationalParks and

WildlifeSanctuaries

13 millionha

Appraisal offorest functions

forecological stability

forproducing timber for industries,

commerce, railways and defence

tomeetthedemandoffirewood, fodder,

etc.

forwildlife conservation

purposes

From the demand point ofview, the position is very discouraging. The country's rural economy leans

heavilyonforest products andthemajorityof the peoplesurvive within thebiomass-based subsistence

economy. Ofthe 52 million m³ of wood produced every year, 40 million m³ is used as firewood for

domesticenergy,8 millionm³ is used for agricultural implements, bullockcarts,housing, etc. and only

4 million m³ is available for industrial uses. Thus, about 90% of the total wood produced is used as

fuelwoodbyabout 80% ofthe people in India.The latest figures showthefollowing deficits in supplies

offirewood, timber and fodder (Table 3):

Table 3. Forest products supply and demand of India.

Demand Supply Deficit

Firewood (million m³ ) 235 40 195

Timber ( " " > 27.6 12 15.6

Greenfodder

Dry fodder
"

(milliontons )

( "

932 250 682

) 780 441 339

Nearly51.7 million tribal people belonging to 250 different communities are dependent on forests for

economic, social, cultural and emotional needs . Dependingonthe forests,they earnonaverage about33%

of their livelihood from forests. In thirteen States of India, more than 0.6 million families still practice

shifting cultivation in an area of4.4 million ha which is 9,8% of the total forest area. From 1950 to 1980,

anarea of0.7 million ha was encroached for agricultural purposes and 4.3 million ha was diverted for

non-forestry uses, such as river valley projects, industries and townships and transmission lines and

roads . Overandabove these demands, the estimated number of domestic cattle grazing in forests is 90

million.

Theownershipandmanagementofalmostall forests is vested in theState (ForestryDepartments) . Much

ofthe traditional forestmanagementaimsat increasing revenue for the Exchequerbyproducing timber

(Table 4) . However the importance of minor forest produce (non-timber forest products) for revenue

earning (on commercial basis) has also been recognized and is becoming increasingly influential in

present day forest management in India.

Table4. Forests in India: Revenue and Expenditure (Rs . in million; Source: Government of India, 1987)

Year Revenue Expenditure Remarks (Revenue shares)

1982-83 6964 4649 Share oftimber,fuelwood

1983-84 7819 4935

1984-85 8275 6098

and minorforest products

in 1985-86 was 60.7%,6.4%

1985-86 9156 7135 32.9% respectively.
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Theabovementioned figures represent onlythepartial monetization ofbenefits being realized fromthe

marketed forestproducts . Various kinds ofrights and concessions permit the local people to collect a

variety offorest products, especially for food (including nuts, roots and fruits), firewood, fodder and

grasses,fibre, medicinalparts,timber forhuts/houses,bamboos and canes,leaves,gums,honey,game,

andmanyothers.In addition, theproblemslike illicit cutting, over-grazing, encroachment offorestlands,

shifting cultivation, exert great pressure onthe country's forests resources. The estimates indicate that

theunrecordedproduction ofwood, includingfirewood is 42% ofthe total annualwood productionin

thecountry(GovernmentofIndia, 1987a,b) . So, theannualrevenuesshown inTable 1 donot containthe

real monetized value ofbenefits being realized inthecountry and appear tobehighlyunderestimated.

Insuchareas theactual economicvalue ofthe forestresources is certainlymuchhigherthan theirreported

financial values .

In spite of the well laid-out forest policies of 1894 and 1952, the forests have suffered from serious

depletion due to relentless pressures arising from the ever-increasing demand for industrial timber,

fuelwood, fodderand grazing, etc., over the years. Several amendments havebeenmade to thesystems

in response to the changes in society and forestry characteristics . The recent national forest policy

announcedin 1988 (GovernmentofIndia, 1988), clearly recognizes thedomesticrequirements ofthe local

people forfuelwood, fodder, non-timber forestproducts, and small timber as the firstcharge onforests.

This policystresses thatthederivationofdirect economicbenefits mustbesubordinated to theprincipal

aim of the forest policy which is to ensure environmental stability and the maintenance of ecological

balance. Sothe forestmanagementis gradually becoming moreand morepublic-welfare oriented. But

the acute shortage ofbiomassdueto severe land degradation is seriouslyundermining thelife support

system ofthe country. Nearly 35.9 million ha of forest area and 93.7 million ha of non-forest area is

estimated tobedegraded land in India. Despite the large-scale dependence ofthe Indianpopulation on

forest products, the expenditures on forestry have remained very low in India's five-year plan. The

maximumwas 1% ofthe totalpublic sector outlaysin the Seventh Five YearPlan, 1985-90 . Between1950

to 1990, India has afforested 17 million ha by spending Rs 37,098 million (Government ofIndia, 1989) .

India strongly believes in conservingits natureandwildlife.There are67national parks and 398 wildlife

sanctuaries on 3.9% of its land surface.

In the official records, the forestry sector is shown to contribute only a little over 1.0% to the GDP.

However,theattempts to calculate the value ofthegoods andservices producedbyforests have indicated

that it maybe more than a quarter ofthe total GDP of India.

Therefore the demands on forests in India are more of a qualitative nature. Much of the quantitative

benefitsareutilizedbythepeople ofIndia free ofchargeor athighlysubsidized rateswhicharegenerally

far below the marketable rates . Depending on the forest types and socio-economic conditions, the

proportion ofnon-marketed benefits is highly diversified and widely dispersed in nature. Also, these

benefits have no equatable market price. This creates a problem ofaccounting the actual value ofnon-

marketable benefits from the Indian forests.If the value ofthe non-marketed benefits (both qualitative

and quantitative) are correctly estimated and added to the total revenue from forests, the real value of

forestry in the Indian context could be much more appreciated.

Forest functions: economic appraisal criteria discussed in general with special

reference to IRR and NPV and their appraisal

The forests have to be appraised for various reasons. Invariably the investors' and financiers' main

interest is toknowthe return onthe capital invested . The forestappraisal involves weighing thebenefits

against the costs, taking into account the timing of their occurrence in order to establish their relative

efficiency. Several methods offorest appraisal are inpractice andarguments canbemadetojustifyeach

method. They are based on a number of objective measurements such as areas, ages, volumes,

productivityofstands, types ofmanagement,usesand marketability oftheproducts involvinganumber

ofassumptions aboutthe rotation period, future costs, prices, etc.Themain idea is to estimate the value

of the growing stock, and to indicate whether the capital investment is increasing, decreasing or

remaining more or less constant.
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Thetwomostcommonlyused criteria for appraisal offorests are the Financial Yield or theInternal Rate

ofReturn (IRR) and theNet Present Value (NPV). A comparativeaccount on these criteria is presented

in appendix 1 based on the descriptions and observations madeby Price (1989) and Pearse (1990) . It is

obvious that the IRR and NPV do not provide the same selection among investments . Instead of

comparingthepresent values ofbenefits and costs discounted at some pre-determined interestrate, the

interest rate ofthe IRRis determined by equating the present values ofbenefits with present values of

costs.

Projects with large initial investments orlong occupation of a site are notfavouredbythe IRR. When

budget is a constraint, theIRRprefers the projects with a shorterrepaymentperiod than NPVper dollar

invested for rapid build up offunds creating maximum scope for future intensive forest management.

Theapplication ofthe IRRcriterion tomanyprojects presents serious problemsand can givemisleading

results . It is suitable only for projects thatinvolvean initial investmentand laterreturns. Thecalculation

oftheIRRbecomesexceedinglycomplicatedandsometimesindeterminateforprojects with positiveand

negative returns scattered through time, i.e. the multiple rootproblem. Another defect with the IRR is

the problem of the inappropriate discount rate. Moreover, the IRR is a misleading criterion for

comparison of alternatives. Most importantly, the IRR criterion does not take explicit account of the

opportunity cost of capital and, therefore, cannot indicate the desirability of investments from the

viewpoint ofsociety as a whole.

Lastly,to quote Price (1989) : IRR is only the solution of an equation and leaving mere equations to

determinetheweighttoplaceonfuture events is agraveabrogationofhumanresponsibilities . Therefore,

his advice is not tojudge a forest investment by its IRR.

Forest appraisal in the Indian context

The estimation and prediction of the volume of trees is considered central to all rational planning

connected with Indian traditional forestry. Nearly78% ofthe forests inthe country are covered under

theworkingplans for effective, systematicand scientific managementpurposes togenerate site-specific

goods and services. Themain objective relates tothe conceptofthe normal forestfora constant volume

oftimbereveryyear in perpetuity, i.e. the sustained yield criteria. Therefore, the forest is divided into

annual felling areas or coupes withpre-determined rotations . Theyield regulation is carriedout bythe

areacontrolmethodand/orthevolume controlmethod, sometimesbyapplying uppergirthlimits and/

or restricting thenumber oftrees to be felled . In many cases the price of standing trees is fixed without

anyreference tothegrowing costs ofthe crop or themarket price ofthe produce. The rates are such that

the Forest Department can never hope to make a surplus on investments . The methods adopted for

revenue and expenditures do not account for their economic implications which may be significant.

Perhaps, the wider economic significance of forest management in India has not been realized (FAO,

1989).

The application of forest economics has remained negligible in the management of India's forest

resources. Economics as a subjectwas included in the curriculum offorestrytraining in the early 1970s.

The projectized approach (pre-project appraisals and subsequent evaluations, indicating various

profitable criteria) is of recent origin. It started with an idea of attracting financial support from

international donor agencies such as theWorld Bank, USAID, SIDA, CIDA, EEC. Howeverthis is now

widelyusedforthe foreign-aided social forestryprojects (outside thepreview ofthe traditional forestry

with theideato augmentthelocal supplyoffuelwood, fodder, poles, small timber, etc. to reducepressure

onnatural forestsand to createlocal employment opportunities). Theseprogrammes havespread over

theentire countryandhaveformed themain activities ofthegovernment's forestdepartments, attracting

the major share of the financial provisions of forestry. In the process, attention towards traditional

forestryhas gradually declined . The share of social forestry in various States of India varies between 50

and 75% ofthe total investments onforestryprogrammes everyyear. The foreign-aided social forestry

projects amounted to nearly Rs 16,000 million during the period 1980-1990.
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Unfortunately, the social forestryprojects are also based on thefinancial criterion involving the IRRand

the contribution ofnon-market benefits . Social and environmental values have notbeen considered in

detail while carrying out the pre-project appraisals . Moreover, since 1980 certain States have completed

two consecutive phases of social forestry projects . Looking at the diversified nature offorest functions

inIndia (especiallythesocio- economic role of forests) itdoesnotseemappropriate tousetheIRRcriterion

fortheappraisal offorests. Theseprojects stillpredominantly givepriority to thefinal timber crop rather

than theintermediatenon-marketbenefits/products. Theyhavecreated polesand timberofconsiderable

commercial value and the output harvested has been largely sold to urban and commercial markets.

Consideringthis, theex-postevaluations involving a detailed social cost-benefitanalysis in respect ofthe

completed projects may providebetter evaluation offorestfunctions in India, especially to establish the

real values ofimplementing social forestry projects.

Discussion and conclusion

Forests are part of a society's total endowment of productive resources. Their contribution to social

welfare is governed by the efficiency with which they are allocated and used . They provide infinite

opportunities insilvicultureand forestmanagementthatcan yield a mixture ofbenefits .Worldwide, the

forests contribute hundreds ofbillions of dollars annually to major industrial concerns for most man-

madeindustrial rawmaterials (Oldfield, 1989) . Themagnitude ofthenon-marketand non-priced forest

values is also of enormous significance to the society as a whole, but it is seldom acknowledged. As a

result,the true economic value of the forests is usually underestimated and indirect extermination of

valuable forests continues. Therefore, before deciding on the immediate and long-term objectives of

financial management,it is necessary totakeintoaccountfactorssuchasthedirectionand extent oftimber

production; monetary, physical and socio-economic resource availability; demand for readymoney,

expectation rate, future market trends, government policy, as well as many others.

It is necessaryto examine the credentials ofprofitmaximization in forestryprogrammes, particularlyin

the developing countries where non-timber materials are locally much more important in promoting

community goodwill that ultimately enhances profits . Society has multiple objectives and multiple

products,althoughnotall reflected in profits,theyshouldbeincorporated indecision-makingprocesses.

The true value ofthe forests should be evaluated more appropriately in terms of the net benefits they

provide tosociety, countries, regions, and mankind asa whole. This is importantbecausethe economic

interests of individual entrepreneurs, landowners or workers often diverge from that of society. The

purposeshould beto generatethemaximumnetvalue to society.Wemusttakeunbiased account ofthe

full range of social benefits, whether they are priced or not.

Inview ofthe foregoing paragraphs, it is apparent that foresteconomists have to playa greater role and

take more responsibility towards societal, ecological and environmental objectives. Therefore, they

should try to adopt a more rational and realistic approach while evaluating the forest functions in

different parts ofthe world. The following four points need special attention in this regard.

1.

2.

3.

4.

There is a need to understand, appreciate, feel, recognize and list the important kinds of forest

functions in different countries/regions . Theseshouldbe classified into quantitative (nationaland

local) and qualitative functions.

There is a need to carefully evaluate and compare the marketable and non-marketable functions

tograsptherealimpactofforestryonsocietyand theenvironment, notonly to a singlenation, but

tohumanityas a whole.

Thechangingrole oftoday'sforestryprogrammes/projects, particularly in the social/communal

forestry in developing countries needs to be evaluated in a more realistic manner.

Our thinking maybe globalbut there isa need to lookat the micro-level in an integratedmanner

to enhance our understanding of the values of all goods and services from the forests . This is

becausethevalue ofnon-commercialproductsvaryenormouslywith locationand type offorestry.
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Introduction

Although Italy is still esteemed for many ofits naturaland artistic possessions, wehave to remarkthat

inthis centurymanyresourceshavebeenruined because oftherapidgrowthinindustrial development.

Manychoiceshavebeenmadeignorantoftheirrepercussions onnatural resourcesandonlyrecentlyhave

webeguntounderstand their impactonthecomplexenvironmental-socialbalance. Havingreached the

presenthigh standard ofliving the appreciation ofnon or hardlymeasurable intangible products such

as the quality of life, environmental quality and the necessity to let nature express itself is gradually

emerging.

Tomany, nature changed from a dangerous and invincible subject to a defenceless onethat needs tobe

protected . The many problems are known to most citizens . In cities there are big sanitary problems

connected withair and waterpollution . In rural areas environmental damage dominates, rangingfrom

excess of ecosystem simplificationto the complete absence oflife as a result ofnewagronomicmethods.

Natural borders in mountain areas often preserve small ecosystems, whereas human socio-economic

systems often declineunder these circumstances. Livingconditions arehard and marginal, withtheresult

that many inhabitants live in poverty, or that inhabitants suddenly become rich thanks to tourism

(Susmel, 1971 ) . There is a need to defend the territory and its economics is born and a demand for the

recognitionoftheirresources . Regional land coordination plans evaluate these resources and show that

the contribution ofthe trees and forests is big, although difficult to access in monetary terms.

Thegreenpresence is well accepted in the city as well as in the country and accordingly the intangible

values are more and more appreciated and valued. In the mountains the recreational function often

dominates, especiallywhereagood forestmanagementhas kepttheforests ina perfectshape, likeuneven

aged forestswitha selective felling system, orwherenaturalborderspreserveendemics unintentionally.

These forests form the base for national park establishment though the establishment of these parks

caused some social problems. In Italy, parks are established primarily to manage territories and only

secondarily to protect nature (Merlo, 1990) . Are mountain area inhabitants still concerned about the

current protection of resources? Unfortunately bad behaviour towards protection originating in the

lowlands (hedonism : useand throwaway) havea negative influence onthemountain people's wayof

thinking. So it is necessary to restore their cultural values and their inherited rights (Viola, 1990).

Furthermore, we have to educate the tourists about how not to harm the ecosystem and to ease the

pressure by directing tourists towards other places of interest; places with origins in European

civilization and the natural environment (Dolcetta, 1990).

National Park the Dolomiti d'Ampezzo

Normallyittakes years to establisha nationalpark,butthiswasnotthecase fortheDolomiti d'Ampezzo

(around Cortina) . Only a few months were needed to establish it. Why? Because this present park is

situatedinanareawhichhasalwaysbeenmanaged asaparkinauniform way,thanks to "Regole" (which

means "rules") and the "Magnifios Cominita d'Ampezzo" (Richebuono, 1986).

In theBoite valley covering a surface area ofabout 15,000 ha situated between 1,000 and 3,200m altitude

-withavegetation dominatedbyFagus sylvatica, Picea excelsa, Larix decidua, Pinus cembra and Pinus mugo

-akind ofruralrepublicwas created bypeoplewitha common concerntomanageand collectively utilize
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theland properties. This organizationwasmaintainedfor centuries,becausethemountainenvironment

with all its difficulties required a collective management of resources, of woods and pastoral lands

(Merlo, 1990).

Letus takea closerlookatthechanging-process ofthepeople-land relationshipinahistorical perspective

and according to the different forest functions and their valuation.

History of the people-land relationship

TheAmpezzianpopulation datesbackto prehistoric times.Around theyear3,000B.C. theywerenomads

andsettleddownas farmersaroundtheyear 1,000 B.C. With the Roman colonization, the local tongue

called "Ladino" (and not “Latin"), and thecommon management ofprivate properties developed.

WhentheLongobardscameandtheyremarked upontheconcept oflanddivision, pastures ofthe valley

became a collective and unshared property ofthe tribe. At that timethe pastures were essential to the

livelihood ofthelocalpopulationandsotheycreated familygroupswhomadethe "Regole", confirming

that theywerethe owners ofthe pastures and the valley. Each spring, at the beginning of the Regole's

year,all the heads of the familygroups met,and still do, to elect new deputies and overseers to define

newproceedings.

Therules have been written down after 1288,the so-called "Laudi", one for each "Regola". A common

characteristicwas thedutyfor everybodyin thevalley to accepttheappointments andin thiswayall the

peopletookresponsibility and occupied themselveswithgeneral andcommon concerns. The "Laudi”,

that is the written rule,was altered over theyears. Newlaudi were introduced to testify new groups, as

inhabitants ofthe valley,theCommune d'Ampezzo.

Inthe courseoftime dominatedbyRomans and Longobardsand laterbyVenetians and Austrians, the

Ampezziancommunityobtainedautonomyandconfirmed theirconstitution. Thecommunitydeveloped

andboughtnewlands,and theRegoleapproved theownership ofthe land, pastures andwoods. In fact

theypaidfornewpasturesandgaveanindemnitytothosewholeftthecommunity. ThefirstRegole were

created to manage the highlands, land above 1500 meters altitude, forsheep rearing.

After 1450 "Regole Basse" (low rules) becamenecessarytomanagebottomvalley grazinglands formilk

cows. ThesewereRegoleindependentofcommons. Whilewars weregoingonall aroundtheAmpezzan

population, theyalways kept their traditions andreached their objectives withoutarms,but with their

perseverance and money (coming from animals and woods) which paid for the trials in Venice or

Innsbruck. Being collectively owned, thewoods were also managed as commonproperty, individuals

were not allowed to cut the woods. It was decided that the family heads should manage the woods

together. The "Commune" cutand divided the timber (also for coffins) among the families and sold the

surplus.

At the end ofthe 18th century the Austrians decided to resolve land property problems. Since timber

productionwas considered moreimportant than cattlerearing,theythought theright ofpropertyshould

followthe principal ofutilization. So theland ownership, following timberproperty,was given to the

"Commune"andwasnotmanagedbylocal families atthat time. In 1917thearea changedfrom Austrian

to Italian leadership . Therights of the Commune,returned tothepeople ofAmpezzoand the rights of

theRegole and thus the land ownership in the valley was re-established (Richebuono, 1986) .

The present situation

After World War II agricultural and forestry activities lost importance and tourism took over. The

changes canbeseenwhen looking atthelow value of pastoralland and thehigh valueofbuilding land.

Thedemand is considerable,but the availability ofsuch land is lacking. Consequently nowadays there

is onlyan elite tourism in Cortina.
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With the increasing number of visitors air pollution has increased and also social-environmental

degradation is faced. Many young residents are not able to find a house and have to emigrate, while

tourist facilities require new streets, skiing tracks and accommodation (Illing, 1991).

Fortunately the Regole are still alive and after the shock ofthe first moneyflow thepeople ofAmpezzo

arenowsearchingfor limitationsfortourism developmentand they trytoavoid landutilization entirely

aimed at tourism.

Conclusions and questions still to be answered

Nomoreskiing tracks andhouses fornon-residentsmustbe built. Forests aregrowingontheold pastures,

and while they should be respected they continue to be sacrificed.

Anational parkhas been created in this valley. But for whomand why? Is it to recover the deep sense

of the community-land relationship which moved the residents until now or to increase a tourist

population that superficially pretends to enjoy changes in this valley?

Two different cultures present two different psychological evaluations of this land. What they havein

commonis that both confirm the global value ofit.
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Introduction

Besides manyother functions, forests function as a reservoir ofgenes. They must (all) be represented in

the limited forestareas ofour world. Theconsequences ofusing forests as a genetic stockonother forest

functions need to be faced, and a conflict situation can arise. In this paper the (technical) requirements

fortheuseofforests as a genetic stockwillbe touched upon. Other forestfunctionshowevermay notbe

forgotten.

Evenwhentheargumentssupporting theuseandconservation offorests asa geneticstockareverysound

and logical in the opinion ofone interest group, to another these arguments maybe of less importance.

In order to anticipate the different interests ofpeople and especially decision-makers who decide upon

theforests, severalinterests in geneconservation will be discussed .Theproblems ofwhoshouldandcan

conserve forests and who benefits from the results, are dealt with.

Forests as a genetic stock in its context

Thecurrent concern for and awareness of theneed for conservation of genetic diversity stems from the

alarming rates by which (tropical) forests of the world are being depleted and destroyed. Biologists,

ecologists, andforesters haveraised theirvoicesand atthemoment(certain)politicians within theDutch

Government, for instance, have taken over their concern (Regeringsstandpunt tropisch regenwoud,

1991). Myers (1984) has stated that every day 100 species disappear from the earth as a result of

deforestation and other anthropogenic causes. Extinction of this magnitude constitutes a crisis worse

thanany other in earth's geologic history because this is occurring in a very brief span of time (Ledig,

1988).

Thegrowing awareness of the need to protect gene resources was also inspired by the alarm raised by

agriculturalists, who warned about genetic erosion which undermines the potential of adaptability of

species (Keiding, 1977) . Genetic erosion ofannual crops is causedbyreplacing the old genetically diverse

land races with newly uniform highly bred cultivars. The paradox is that the success of the cultivars,

originating from a broad diversity, will destroy this same genetic diversity (Hawkes, 1977).

The problems concerning genetic diversity can be considered on the level of the genes, e.g. diversity,

quality, availability, etc. But the problems can also be linked or made part of a larger discussion; the

discussion about how to protect the world's forest resources from an ecological point ofview.

Relevance of genetic resources

Arathergeneral statementhasbeenmadeby Frankel (1977) abouttheneed to conservegeneticdiversity:

"geneticconservation is the concern fora continuing evolutionarypotential, as a condition

foradaptation to environmental change" (Frankel, 1977 in Keiding, 1977).
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Notonlyenvironmental conditions change,but societal conditions, in the form ofneeds and priorities

ofpeople,changeas well. Theadvantages for society to bederivedfrom (the conservation ofthe) genetic

resources will bediscussed. Different reasons forthe conservation ofgenetic diversity canbe discerned,

e.g. economic, ecological, aesthetical, and ethical reasons (Prescott-Allen, 1983; Ledig, 1988).

Economic reasons. Ineconomicterms, to increasethe quality and quantity ofproduction, thebenefitof

geneticstockhastobelooked for in tree improvement. However,in silviculturetheapplication ofgenetics

is relatively recent: intensive improvementbeganjust after World War II (Prescott-Allen, 1983) . Even

though the application of genetics has only been introduced recently and breeding programmes in

forestry take a long time to accomplish,the results are already impressive. For instance, Pinus patulain

Zimbabweachieved volume increases of 17% in five years and 37% in eight years compared with the

standardyields ofunimproved varieties. Inagriculture, however, evenhigheryields, purelysubscribed

tobreeding programmes,have been achieved, i.e., from 10% to 70%.

At the moment forestry is still a kind of exploitive industry. However, because of the continuing

diminishing ofthe forest areaand the predicted climatic changes, improved and newly adapted tree

species fora higher yield under different conditions can becomemore important.

Ecological reasons. The life-support services provided free by ecosystems are important to us all, and

genetic diversity is crucial to ecosystem function. Genetic diversity within species is also crucial to

ecosystemfunctioning . Loss ofgenetic diversityeliminates the possibility ofevolutionarymodification,

whichisnecessaryforpopulations toadapt to changing environments . Removingafewspeciesmayhave

nonoticeable effectonecosystemfunctioning. Howeverthereis little knowledge aboutsuchanimpact,

and intuitionleads usto expectthatmanymore species will become extinct whenenough components

oftheecosystem havebeenremoved. Topreventa chain-reaction in the extinction ofspecies, thegenetic

stock of the world has to be protected .

Aesthetical reasons. Probably, aestheticalreasons aremajormotivations for conservinggenetic diversity.

Though, weoftenmaskthis motivationby other rationalizations . Howmuchmoreinteresting woulda

diverseworldbe compared to ahomogeneous one that is reduced toafew, widespread, weedy species.

Ethical reasons.Many people feel an ethical obligation to protect genetic diversity. Onewayto express

this feeling is by the question: "Howdare we have the arrogance to destroy other species by ourown

uncontrolled breeding, and byrampantconsumerism?"

Requirements for genetic conservation

After discussing theneed for conservation ofthegenetic resources, wemustconsiderhow to puttheideas

intopractice.There aretwo ways ofconserving geneticresources: insitu(in naturereserves) and ex situ

(inzoos andgenebanks). Bothwayshaveadvantages anddisadvantages afew ofwhichwill bementioned

here.

First,there is a difference in accessibility between in situ and ex situ genetic resources. Nature reserves

are often far from the grower's nurseries,the peoplewho use thegene material. Butwith in situgenetic

resources not only will the genetic diversity be preserved, the ecosystems will also be sustained.

Second,thereisa difference in safeguardingthegeneticstock. Insitugeneticresources will bevulnerable

to periodic disturbances by poachers, firewood collectors and livestock, to outright destruction by

development, or to pressure of population growth. Ex situ genetic resources although easier to be

controlled, they are subject tohuman error.

Third,there is a difference in scale or coverage. In situ genetic resources will cover considerable tracks

ofland, ex situ genetic resources can be sustained on smaller areas ofland. Still, manymoredifferences

canbe listed in economic, political, biological, social terms, etc.
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Topreservegenetic diversity, therearevarious alternativesbutresources (capital and certainly land) are

limited. Choices have to be made betweenthe alternatives, butshould bebased ona motivated choice

to obtainan optimal alternative, which canbe a combination ofin situ and ex situ genetic resources.

Duringthediscussions,weneed toascertainjustwhatis to be conserved . Evolution is anongoingprocess

and wecannot preserve the total variety of species which currently exists. A distinction can be made

betweenpreservinggene material and whole ecosystems, for instance.

Genetic conservation in relation to other forest functions and the different interests

ofthe diverse groups in forest use

Our forests have become a growing concern, because there aremany different needs and demands in

society, which often have higher priority than conserving the world's genetic stock (and the world's

forests) . In the discussion about conservation of genetic diversity, reality has to be faced . Forests have

other functions to fulfil, as well, which can be of different value to the various interest groups.

Whohas, orwhere can wefindthe genetic diversity to be conserved andwho hasto pay for it? It is said

that genetic diversity is not evenly distributed around the globe. Genetic diversity increases from

temperateclimates to tropical ones. This is due to theformer glacial periods and due to present climatic

differences.The view that onthewholemostgeneticresources arefound in developing countries canbe

taken for granted (althoughmany different species exist in developed countries too). If this viewleads

to the conclusion that developing countries have to paymost for the conservation of the genetic stock,

wearegoingin the wrong direction. The Indonesian minister of environment, Dr. Emil Salim, has put

itthisway: "Inasense,weintheSouthareconservingour genetic resources fortheNorthto exploit and

enjoy." (Prescott-Allen, 1983).

A similar question can be raised about the different interests people or groups have in preserving

(tropical) forests. For instance, the developed (and rich) countries call for preservation ofthe tropical

forests (whynot consider their own temperate forests too), and point to the function ofa reservoir of

geneticdiversity oftheseforests (see thepolicy oftheDutchGovernment, RegeringsstandpuntTropisch

Regenwoud, 1991) . But developing countries have different needs and for them conservation ofthe

genetic stock is, at the moment, not so very important or relevant. Howdo foresters and genetic stock

conservationists deal with these different needs and the different (power) positions of the parties

involved in the discussion about conservation ofthe forest ecosystems?

Points for discussion

Alot questions have been raised; still a lot ofquestions remain.The main questions to be considered are:

How can relevant and important arguments be put forward for as many people as possible,

especially the ones who decide upon the forests, of use forests for the conservation of genetic

diversity?

Which arguments can beputforward to safeguard the function of a gene reservoir ofa forest in

relation to other forest functions?

How can anintegrated (or inter-disciplinary) solution to the problem ofgenetic erosion and the

tremendous pace in which extinction ofspecies progresses be arrived at?
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MANAGEMENTANDCONSERVATIONOFTHEGENETICDIVERSITY

OF COSTA RICA'S TROPICAL FORESTS

Priscilla Chaverri

Forest Engineering, Instituto Technologico de Costa Rica

Costa Rica

Introduction

Costa Rica is a country in Central America located betweenNicaragua and Panama. In 1950, 72% ofits

surfacewascoveredbyforests. In 1973theforestedareahaddecreased to49% andin1978to 34% . In 1990,

itwas estimatedthat only26% ofCosta Rica is covered by natural forests and that the deforestation rate

is near 50,000 ha per year (Bonilla and Meza, 1990; figure 1).
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Figure 1. Forests destruction in Costa Rica (Source: Agriculture Planification Office (DPSA);DGF. Costa

Rica).
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One ofthe maincauses ofthis forest reduction is the fact that the country depends (traditionally and/

orhistorically) ona few e-portproducts, especially beef, banana, coffeeand sugar cane. Additionally,

the high population growth rate (2.6% per year in 1989) has caused urbanization and an increased

consumption of local agricultural products . In the past,the government stimulated cattle raising by

providingfinancial aid. It was ofno interesttothegovernmentwhethertheland onwhichthe cattlewas

going tobekept, was coveredbynatural forests or not. In the period between1950and 1970, incentives

for cattle raising were provided and the area ofgrazing lands rapidly expanded. Historically, beef

productionand exportnever representedmorethan 8.6% ofthe total export value of the country, butit

occupied54% ofthelandused for agriculture at that time. Today, cattleraising is done onabout 32% of

the country's surface (Anonymous, 1988; figure 2).
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Thedestruction oftheforests havecausedmanynegativeeffects .Manypeopleareaware oftheproblems

andalreadyevenmoreeffortsaredirected towards environmentaleducation. Furthermorethegovernment

nowprovides incentives to reforest. Thereforestation is donewiththeuse ofcommercial tree species (to

make it attractive to timber companies). The rate of reforestation is growing annually.

Thespeciesusedforreforestationaremainly ofexotic origin, like Eucalyptus spp, Gmelina arborea, Tectona

grandis, Cupressus lusitanica, and Pinus spp. There are however three native species used, which are

Bombacopsisquinatum, Alnus acuminata and Cordia alliodora.

The consequences of the extinction of species in Costa Rica

Geneticresearchisa newlypractised sciencein Costa Rica, bothinnatural forests andplantations. Genetic

researchwill lead to genetic improvement programmes. Examples are: researchon father trees, "plus"

trees, seed stands, seed orchards, "in vitro" plant tissue culture, stake reproduction, etc. However,

because of a lack of economical resources and governmental support, this field of research has not

advancedmuch. Moreover, manyplantations do notattain the quality and efficiency expected, partly

due to questionable seed sources and lack ofgood silvicultural management.

Mostofthepoliticians, investors, researchers andpeopleinvolved in forestactivities are concerned about

themanagementofgeneticmaterial ofplantations.Therearehoweveronlyfewpeoplemotivated to work

with/do research on the genetic diversity of the Costa Rican natural forests.

Costa Rica has a great diversity ofanimaland plant species, as a result ofits greatvariety in climateand

geography.Due to its location betweenNorth and South America, migration of species went from the

north to the south and vice versa. Some of these species established themselves in Central America.

Consequently,amixture ofspeciesfromboth continents canbefound inonesmallarea. Newspecies have

evolved as a result of the adaptation of animals and plants to their newenvironment.

In CostaRica, according to Holdridge's life zone classification system, 12 different types ofzones canbe

distinguished, classifiedaccording toprecipitationandtemperature conditions (Figure3). Thefloraand

fauna composition varies from zone to zone. From figure 3 it can be concluded that because of the

humidity conditions, in the biggest part of the country the predominant natural vegetation should be

forest. The different environmental conditions have generated a great variety ofvegetation types and

consequently, a great variety ofanimal species (Table 1) . Of the plant species described, 14.5% ofthe

angiosperms, 36.4% ofthe ferns and 39.4% ofthe orchids can onlybe foundin Costa Rica. Ofthefauna

(fishes not included), 4.6% ofthe species are endemic (Anonymous, 1988).

Table 1. Estimated number of animal and plant species in Costa Rica Source: Burger, 1980).

Totalnumber

ofspecies

Numberofendemic

species

Group

Flora

Angiosperms
9000 1300

Orchids 1200 325

Ferns 825 300

Fauna

Birds 848

Mammals 205

Reptiles
216

Amphibious 160 32

Fish 1630

7
0
2
~

8

19

?
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Because ofthe reasons mentioned above, many habitats of animals and plants have been disturbed or

destroyed. Illegal hunting, pollution ofrivers with chemicals, introduction of exotic animal and plant

species, are some of the factors that have contributed to the reduction of the wild fauna (Anonymous,

1988).

In Costa Ricaand probably also in other countries, plantand animal extinction, or "only" reduction of

their populations, have not been a concern to the people for long, because they were not aware of the

extinction, and/or were not affected directly by it. There are three very important consequences,

however, that may affect people in the long or even in the short term.

The first consequence ofextinction ofspecies, significant to society as awhole, is theloss of raw material

forall kinds ofgoods, suchas medicine, food, tannines. Likewise, watershed protection, production of

valuable wood, etc. Examples of these species are: Copaifera camibar (Fam. Caesalpinaceae), an endemic

species, valuable as timber and for the production ofthe medicinally used "camibar oil"; Myroxylon

balsamun (Fam. Fabaceae) is one of the few trees, from which the wood can be used to build musical

instruments; Caryodaphnopsis burguerri (Fam. Lauraceae) is the onlymember ofthe familywith opposite

leaves. Additionally, it produces a good quality wood; Lecythis ampla (Fam. Lecythidaceae) is very

importantforwildlife becauseits fruits are edible; Brosimun alicastrum (Fam. Moraceae) is also important

for wildlife; Guaiacuni sanchani (Fam. Zygophyllaceae) is one of the hardest woods in the world. It has a

specific weight of 1.17 to 1.32; Peltogyne purpurea (Fam. Caesalpinaceae) is used in handicrafts because of

its purple colour; Dalbergia retusa (Fam. Fabaceae) is also used in handicrafts; Syderoxylon capiri supsp.

tempisque (Fam. Sapotceae) is important for wildlife; Minquartia guianensis (Fam. Olacaceae) has a specific

weight of 0.91 and is very resistant against rot. It can stay submerged for over a hundred years . There

aremany ofthese valuable species with all kinds of uses (Jiménez, 1991) .

Thesecondconsequence ofextinction of species is based onthe functioning ofecosystems . Whereinter-

relationships existbetween organisms, extinction ofone of the speciesinvolved will lead to theextinction

ofthe other species.

Thethird consequence,whichmaybethemostimportant, is theloss ofgenetic variability,necessary for

the evolution of species and the adaptability to new environments. It is believed that the number of

individuals of a breeding population must be considered as an evolutionary factor . When because of

changes in the environmentthe population decreases andwhen at thattimean intra-crossed genotype

hasbeenproduced (which has notbeen in contactwith other races),the species will havea hard timeto

adapt toothercircumstances. Itis possiblethat this population, whichdoes notpresentracemixing,will

not survive and is going to be replaced as time passes.

While external crossing is the normal reproductive procedure, reproduction without new genetic

contribution (this is the continuous crossing betweenrelated individuals) results in a reduction ofboth

vegetative strengthand fertility ofthe species (HockerJr. 1984). Inaddition, it is stated thattheextinction

of species is stimulated by excessive use (continuous exploitation), plundering, sparse regeneration,

endemism and characteristic aspects ofthe species (Jiménez, 1991). Inthis paper,these species, in danger

ofextinction, willbe called "problem species".

The strategy used in Costa Rica for the conservation of genetic material of "problem species", is not

efficient. Thestrategy is based on the protection of these species in natural reserves, where most ofthe

individuals ofthesamespecies growfar from eachotherwhichmakes crossing difficult. For conserving

andmaintainingthe variabilityandamount ofgenetic material of"problem species", it is necessarythat

manreproduces and/ormanages those species with the help ofappropriate planning . An educational

and conscience programme is also needed.

In Costa Rica, thegrowing of native tree species for economic purposes is limited, due to both a lack of

researchandtheintroduction ofexotic species, as mentioned before. Introduced speciesgrowfasterand

aregenetically improved. Thismakes it difficulttofind people willing togrowormanagenative "problem

species" for conservation purposes.
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Afewinstitutions have started to investigate these species. For example, in 1985 the OTS (Organization

forTropical Studies) began to reproduce and generate information on native species ofthe Sarapiqui

zone. The Forest Engineering Department of the ITCR (Instituto Technologico de Costa Rica), has also

beenresearchinggermination of"high elevations native species"and silvicultural managementof"San

Carlos native species" (the latter under the auspices of GTZ) .

There is an important project in progress in Costa Rica, known only to a few people, which tries to

integratevarious importantobjectives . Theseobjectives include the conservation ofnativespecies (some

indanger ofextinction, so, "problemspecies"), the restoration oflife zones (ecological zone) which are

endangeredin theworld (Tropical Dry Forest or Deciduous Forest), and the restoration ofuninhabited

areasintheforest. Furthermore,the projectis generatingand collecting silvicultural informationtomake

it(inthefuture) possible forthegovernment toreforestusing those native specieswhichshouldproduce

the best results . In this way reforestation with native tree species canbe stimulated.

The "Restoration of Forest Masses"-project

Theprojectis called "Restoration ofForestMasses"and is designedand planned byMaria delos Angeles

Molina, a forestryengineer from theNational Park Service . The project is financed bySweden (Swedish

Agencyfor Research Cooperation with Developing Countries, SAREC). It is a part ofthe management

oftheGuanacaste Conservation Area (GCA), a nature reserve with a land surface ofabout 100,000 ha.

Theproject started in March 1989 and focuses on two principal objectives:

1.
Restoration ofdegraded environments.

2.
Silvicultural research onthe most valuable timber producing species (Molina, 1991).

The first objective tries to accelerate and enrich the natural process ofrestoration on different sectors of

theDryForest in the GCA. The biggest part ofthe forests ofCosta Rica has been eliminated by constant

loggingandburning tocreate cattlegrazing lands.Theideais to accelerate theprocess offorestrestoration

byplanting selectedtreesonthe pastures.These treespecies inmostcases cannotbefound intheseforests

or, ifthey exist, are only scarcely represented, due to the continuous exploitation. Priority is given to

species whose seeds are dispersed byanimals . These trees are a food source for different populations of

animals (Molina, 1991 ). Also, trees and shrubs which have economical value and whicharean integral

part ofthe forest structure, are planted to act as a seed source for these specific species in the future.

Thesecond objective is a silviculturalone. It will generate information thathas notyetbeen documented

well. Different institutions and persons interested in reforestation with native species can make use of

it.This information covers basic aspects, fromphenologyandseedmanagement, to thebehaviour ofthe

differentspeciesonthe experimental plantations. Whatis aimed atisto incorporatesome ofthese species

in the government's list of authorized species to be used for reforestation.

The methodology ofthe project is as follows:

1.The tree species used (1989-1991) are:

Simarouba glauca

Licania arborea

Andira inermis

Swetenia macrophylla

Acosmium panamensis

Cedrela odorata

Pithecellobium saman

Dalbergia retusa

Tabebuia impetiginosa

Tabebuia ochracea

Anacardiaceae

Chrysobalanaceae

Papillionaceae

Meliaceae

Papillionaceae

Meliaceae

Mimosaceae

Papillionaceae

Bignoniaceae

Bignoniaceae
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Lonchocarpusssp.

Albizziaguachapele

Papillionaceae

Mimosaceae

Enterolobium cyclocarpum Mimosaceae

Dyphisa robinoides Papillionaceae

Hymenea courbaril Caesalpinaceae

Guaiacum sanctum

Cordiagerascanthus

Gliricidia sepium

Swartzia cubensis

Manilkara chicle

Brosimun alicastrum

Sterculia apetala

Bombacopsis quinatum

Tabebuia rosea

Zygophyllaceae

Boraginaceae

Papillionaceae

Caesalpinaceae

Sapotaceae

Moraceae

Sterculiaceae

Bombacaceae

Astroniumgraveolens

Syderoxylon capiri ssp. tempisque

2. Seed trees selection:

Bignoniaceae

Anacardiaceae

Sapotaceae

Theseedis obtainedfrom trees in theGuanacastezone. Most ofthese trees arefound in pasturesand are

badly shaped, because the best individuals have alreadybeen exploited (Molina, 1991).

3. Seed collection:

Seeds were collected, eventhoughvery little was known aboutphenology. So atpresent,therearesome

programmes aimedat the study ofphenologyand in addition theplanning ofhowto collect the seeds.

4. Reproduction in tree nurseries:

The seeds are planted without a pre-germinating treatment, except for Enterolobium cyglocarpum and

Hymeneacourbaril. The hard shell ofthe seeds ofthesetrees,necessitates treatment. This is donebyrasping

thecover,followed by boiling ofthe seeds. Then the seeds are planted directly in a bag and not first in

a seed bed.

5. Arboretum:

An "arboretum" was established at the same time the project in the GCA started. On an area ofone

hectare, native treespecies wereplanted inorder to observe their development. The treespeciesthatshow

the best results are Swetenia macrophylla, Tabebuia rosea and Dalbergia retusa.

6. Plantation:

In the firstyear ofthe project, in 1989, the researchers started planting the species on so-called "mixed

plots",consisting of3blockswith3 species each, thus,9 speciesoneach "mixedplot" in total. Atpresent,

two methods are used.

Forthe "restoration" objective, a design of "enrichment plots" is used. Theseare circular plots wherea

tree is planted at the centre and the other trees are planted around it at a distance of approximately 5

metres from each other.The radius of the circle varies and the species distribution is atrandom. These

circular plots do not receive any kind of maintenance. About 400 ha is planted following this design

(Molina, 1991 ).

For the "silvicultural" objective, theHorizontes Experimental Station developedtwokinds ofplantation

designs . Inthefirst, elevendifferenttreespecies wereplanted usingthreedifferentplantingsystems (bag,

naked root, pseudo stakes) . The distance between the trees is three meters. The species originally used

wereplantedfollowing the naked rootsystembutdid notfunction well and havebeenreplaced with other

species.

Thesecond design is locatedonanotherarea oftheexperimentationstation . Theprincipalpurposeofthis

design is to investigate which combination of species will have the best results on growth and

development. The space between the trees is three meters. Measurements on the trees are made every
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six months. The only maintenance the trees receive is weeding. No fertilization takes place. The area

planted according to these two designs is about 40 hectares.

Influence of the project

Thereare other projects that have also been carried through at the station. Besides the management of

anabandoned nurseryofBombacopis quinatum,permanentplots havebeen established in the natural

forests oftheGuanacaste zone (natural secondarygrowth forests),whereall kinds ofdata are collected,

ona variety ofparameters (e.g., structure, composition, phenology, etc.).

Theprojecthasanimportantinfluence onthe townsnear theGuanacaste ConservationArea. Environmental

education is givenat primaryschools, high-schools, universitiesandinstitutions,informing themabout

the projectand the importance ofthe project for the Guanacaste zone.

Furthermore, the project managers, because they have knowledge ofthe native species of the area, are

able to advise institutions or persons interested in using these species. Besides, bighydro-electric and

irrigation projects which are present in the Guanacasteareaand needing to restore the damaged lands

nearthe projects, can consultthe projectfor advice onhowto restore the lands in the best possibleway.

Conclusions and recommendations

After examining the problems that Costa Rica faces, it can be said that "Restoration of Forest Masses"

canbeoneofthesolutions . Toinformpeople (includingpoliticians,investors, technicians) about thegreat

variety of genetic resources that Costa Rica has and also that this can contribute to a sustained

developmentis certainly a greatstepforward. Thissustained developmentcanbeachievedbyanoptimal

use ofthe available resources,while more researchis done. Theavailable native species permittedand

recommendedforreforestationaccording tothelist ofspecies openupa real possibility to create, restore

andmaintainthehabitat ofmanyanimals.Alargeamountofthesetreespecies producevaluabletimber

or have other uses.

It is important to understand thatmanyofthe projects described (concerning native species, "problem"

species, management ofgenetic stock in natural forests, etc.), cannotbe executed withoutthe financial

support ofdeveloped countries .Costa Rica is adeveloping countrywithoutsufficientfinancialresources

to elaboratethese kind ofprojects, particularly ifthereare no economical benefits to be obtainedon the

short term.

Additionally, the lack of stimulation from thegovernment towards these initiatives, is discouraging to

Costa Rican researchers, leaving the planning and executing of these kinds ofprojects to foreigners.

InCosta Rica, anincentive system for researchprojects onnative species and "problem" species that are

importantto society and natural ecosystems hasto be created. In this way, local researchers will get the

chancetodoresearchin this field ofstudy. Meanwhile,projects like "Restoration ofForestMasses"have

tobedeveloped for other natural reserves too, to contribute to the restoration of"problem" species and

increase the silvicultural knowledge available on these species. In the future,when Costa Rica has the

economical ability to embarkonotherreforestationprojects, thenthesespeciesmaybe used; notonlyfor

theproduction of timber,but also forthe benefit of society in other ways. The safeguarding of genetic

stock is one ofthese benefits, in order to guarantee the sustainability ofthe natural resources for future

generations.
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Effects of genetic erosion at the example of silver fir (Abies alba Mill .) in

Central Europe

Cornelia Rumpel and Ulrich Stetter

Department ofForestry, Ludwig-Maximilians-Universität, Munich

Germany

Introduction

Geneticerosionis oftenassumed tobeaproblemonlyin countries with tropicalrainforests, wheremany

species have become extinct these past years. In this paper we would like to showthat genetic erosion

alsoexists intheforests ofthecountries ofCentral Europe, and that theloss ofgeneshasbecomea problem

for species and whole ecosystems.

In comparison with the tropics in Central Europe there are only a small number of plant species to be

found, and eventhese are threatened byair pollution and climatic changes. It isimportantto conserve

every one of these species, because each ofthem is an indispensable part of the forest ecosystem. As

evolution continues, it is necessary that every species has its own specific variability ofgenes. Selection

can take place and the survival of the species can be safeguarded only if there is an adequate gene

reservoir.

The silver fir (Abies alba Mill.) has beenchosen as anexample ofthe effects ofgenetic erosion in Central

Europe.Wewould like to show what happened to the species in the last glacial epoch and its present

problems as a result of genetic erosion. Furthermore, therole ofthe silver fir in themountain forests of

theAlps, and the role of forest genetics to solve existing problems, are presented.

Case study: silver fir (Abies alba Mill.)

Thesilver fir is the onlynatural species ofthe genus "fir" in Central Europe. Themap in Figure 1 shows

the habitat of the silver fir (Dengler, 1980).

Abies alba Mill.

km

Figure 1. Natural range silver fir (Abies alba Mill.; Source: Dengler, 1980) .
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The silver fir is a mountainous tree and an indispensable partofthe alpine mixed forest. The nutrient

requirements ofthe tree aremoderatebut the moisturerequirements arehigh. Because of the silver fir's

shade enduranceand mightyroot system,the tree is animportantstabilizer offorest soils . Thereforethe

silverfir is important for the forest ecology and structure ofthe forest stand. Moreover, the silver fir is

ofeconomicalimportance, especially in selection forests.

In the last hundredyears, specific decline symptoms have been noticeable. "Silver-fir dieback" strikes

single trees as well as whole forest stands, in waves of variable long intervals (Dengler, 1980) .

Symptoms are noticed in the crown and the roots of the trees. The best visible are symptoms ofdecline

of the crown; needles change in colour and fall off. Consequently, a characteristic thin crown results.

Regressionofincrementinthehighcrown contributes to/results inthe typical "stork's nest".One ofthe

mostimportant symptomsis the "pathologicalwetheart".This is an irregular, reddish-browncoloured

partofthetrunk's basis withanunpleasantsmell.Thefineroots also suffer exhibitingreducedformation,

for example.

In thepast,many factors have been assumed to bethe cause ofthe silver fir dieback, such as changing

climate, insects and soil conditions. Nowadays it is seen as a complex decline syndrome, which means

that differentstress factors actin combination. However, there is no answeryet to the question ofits real

background and underlying causes (Larsen, 1986).

Larsen (1986;391 ) states: By comparing ecology and geographic variation of the species with the

distribution and variationbyprovenances in the dieback, two main conclusions are drawn:

1. Thegeographicdistribution ofdiebackis closelyrelated to thatpart ofthe naturalrangewherethe

species is characterized by almost no variation between provenances and a small ecological

adaptability. (Centralandwesternpartof the naturalrange: Czechoslovakia, Germany, Switzerland,

Northern-Italy, Austria, France. Figure 2).

3.
In contrast nosigns of dieback are reported from regions where silver fir shows a pronounced

variationbetweenseed sources andahighadaptability evenwhenplanted far outside thenatural

range. (Calabria, Italy; Southern-Yugoslavia; Bulgaria. Figure2) .

This leads tothehypothesis that thedecline ofsilver fir isbasicallycausedbyinsufficientgeneticvariation

which causes lack ofadaptability.'

natural range
of silver fir

area with silver fir dieback

area with low morphological and

ecophysiological modifikation of silver fir

Figure2. Geographical relationshipbetweenthedistribution ofdecline andprovenance variationin silver

fir (Source: Larsen, 1986).
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Thereason for this reduced variation and adaptability is explained bya severe pressure ofdirectional

selection inaddition tothe possibilities ofgenetic driftas response to extreme climatic conditions (short

growingseasons, frost,winter drought), in therefugial population during the last glacial period before

migratingbackintoCentral Europe. In ordertoapplythis theorytotheconceptofthe declinesyndrome,

thereduced genetic variation and adaptability is put forward as themain predisposing factor exerting

apermanentstress onsilver fir,therebypredisposing it tootherfactors (indicants) suchas frost, drought,

pollution, and other abioticand biotic stresses.' (Larsen, 1986;391).

General aspects of genetic erosion

Theexample ofthe silver fir enables us to deal with the problems of genetic erosion in a more general

manner. Forcedbytheheterogenous environment, selection and adaption ofspecies will alwaysevolve

in ecosystems .Tomakea certainstateofconformismpossibleinaheterogenous environment,thespecies

orpopulationhas tobeable to adapt. Thebasis ofthe ability to adaptis thegeneticvariation or diversity.

This diversitycanmanifestitselfonanindividual orpopulation level. Therefore, genetic diversity ofthe

individual is themain decisivefactor governingadaption to the temporal variation ofthe environment,

whilegenetic diversity ofa population canadapt to the spatial variation of theenvironment. Thus, any

disrupting impactonthe genetic variation of a species leads to a lower ability to survive (Larsen, 1989).

This canoccurdueto natural causes,asin thecase ofthe silver fir . Butoften thedirectand indirectimpact

ofhumaninfluence, whichhas markedlyincreasedduring thelastcenturies,and evenmoreso inthelast

fewdecades, aremoreimportant. Researchonbeech(Fagus sylvatica L.) has shown, thatenvironmental

stress (air pollution, acid rain, etc.) affects the genetic structure and variation, which leads to loss of

genetic variation (Stimmand Wolf, 1991).

Lack ofgenetic variation is also an important predisposing factor to abiotic and biotic stresses like

pollution, drought, frost, diseases, as the example of silver fir revealed (Larsen, 1986) . Especially in

connection withpredicted climatic changes, the lack ofgenetic variation can have important negative

consequences for the stability offorest ecosystems (Stimm and Wolf, 1991) . Because ofthe complexity

andthemutualrelationships withinanecosystem, anentire forestcanbecomeunstablebythe inflexibility

ofonlyonespecies. For example, silverfirplays animportantrole in alpinemixedstands, togetherwith

Norwayspruce (Picea abies Karst.) and beech (Fagus sylvatica L.) . These stands have a vital function in

protection against erosion (Mayer,1979) . The decline ofsilver fir, therefore, leads to a growing danger

forthewellbeing oftheenvironmentand consequentlyhuman population.

Thereare also economical effects . Because of its shade tolerance, silver fir is an indispensable part of a

selection forest. As explained before, a lower genetic variation is a predisposing factor to other stress

factors . So any "normal" stress can get a fatal effect through genetic erosion.

Measures for the conservation of forest gene resources

Sincethebeginning of this century, conservation ofendangered (sub)species or phenotypes have been

carried out byforest tree breeding programmes (Kleinschmit and Dimpfelmeier, 1990) . The "forest

decline"ofthe last twentyyears, however,haveled totheseprogrammesbeing inadequate to copewith

theproblems. Therefore in 1986, the German Federal Government established a task force to workout

adraftproposal fortheconservation offorestgeneresourcesin the Federal Republic ofGermany (Muhs,

1989).

Ashort summary of the draft proposal is given below, to show the government's policy.

Thepurpose of conserving forest gene resources, is the conservation of genetic variation to fulfil the

principle ofsustained integrity ofgenetic information of species. Thewellknownprinciple of sustained

yield has been extended in that way, that the genetic information available, should be stored in the

population or species to be conserved . This mustbeachieved as much as possible, in order to givethe
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species a chanceto survive “in situ”, making itable to adapt tothechanging environments. Or to make

the species able to survive, togrowup and toadapt "ex situ" atsuitableplaces . Itis obvious thatthe genetic

variation ofa population or species cannotbe preserved completely. The problem is thatbynow, wedo

not know how much genetic variation is necessary to fulfil the principle described above. Adapted

populations are important and are favoured ifthere is a choice between well adapted and less adapted

populations,althoughthe ability toadaptmaybemoreimportant than theadaptation to a certain niche.

As long as it is not possible to clearly measure the adaptability, we have to look for parameters which

actually give us evidence for sufficient genetic variation, for instance the genic multiplicity checked by

allozymes.'

Inagivencasethe purpose for theconservation ofthebasicmaterial has to be defined clearly. Fourmain

purposes can be listed as follows:

tokeeppopulations adaptable;

to help single trees or groups of trees to survive;

to secure a continuous availability of populations, selected trees and clones, which serve as basic

material;

to store reproductive material such as seed to overcome supply shortages in forestry.'(Muhs,

1989;193).

Thisdraftproposal transformedactionbyafouryearprogramme,began in 1989andends in 1992 (Muhs,

1989).

Conclusion

Geneticvariation asbasis forgenetic adaptability is notonlyvital to thesurvival ofpopulations,butalso

to the forest ecosystems as a whole. A loss ofgenetic variation would have significant negative effects

onthestability ofthese ecosystems.Tosafeguarda forestasbeing a source ofgeneticmaterial, is therefore

the mostimportantfunction of that forest.
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Introduction

Non-timber forest products are a very heterogeneous group including all the animals, plants and

materials aforest produces, besides timber,whichare usedbyman. Millions ofpeople exploit the other

products in one way or another for their daily subsistence; products such as fruits, nuts, seeds,

mushrooms,herbs, rattan canes, gameand fish. Besides this groupthereis a group ofnon-timberforest

products that are produced naturally by plants and emerge from injured tissues, such as exudates,

viscous liquid compounds, which is mainly used for industrial use. These include resins, gums and

latexes.Extracts compriseanothergroupofproductsforindustrialusethatinclude essentialoils, tannins

anddyes,which are obtainable onlywith theaid ofchemical solvents or steam distillation. To giveyou

anidea oftheirwide application is impossible. The list is unending.

TheoriginalBrazilianword"extractivismo" will be used in thispaper,meaningtheharvestingand similar

activities ofnon-timber forest products.

What all these products have in common is that it is hard to quantify them in terms of volume and

economicalvalue. This mightalso explainwhytheyareoften referred toas minorforestproducts .Aterm

which has a denigrating character, and denying thehugeimpact they make onthe lives of millions of

people all over theworld. They are collected in such variety and quantities, that in terms of economic

valuethey might evenoutweigh that of timber.

Forest management options

Thequestion raised here is whether more attention should be paid to this group of non-timber forest

products in forestmanagement.

Forestmanagement could meanmaking an impact on natural forest stands or artificial husbandry. An

example oftheformer is the coppicetechniquein Quercusspp. forests in theNetherlands toproduce shafts

fortools, a technique applied until recently. An example of the latter can be seen at the age-old village-

forest-gardens; the Malayan kebun, the Indonesian kampung, the West Indian jardin créole, and the

dooryard gardens of Central America. With their multi-storeyed structure and high diversity of

cultivated plant species evoking the configuration of tropical forest ecosystems, these village-forest-

gardens fulfil most ofthefundamental needs oflocal populations (Michon, 1983) .

One way or another it will mean manipulating natural forest stands or domesticating wild species .

Extractivismo in situ is already a manipulation. To what extent can you do this unpunished? If the

population densities are low the impact on the forest structure will be . The Pygmies in Central Africa,

the Dayaks in Borneo orthe Tremembé Indians in Brazil roam over large forest areas collecting non-

timber forest products hardly altering the forest structure and composition.

Whenthepopulation densities increase, theimpactwill begreater. Theold civilization ofMaya ofCentral

America already managed their forest ecosystems. The Maya protected and probably managed their

forests as sources ofmany plantand animal products. Botanists exploring the region manyyears ago

noted theabundance ofuseful trees at theMayanruinsand suggested that the oldMayahadsomething

185



Forests, a growing concern

to dowiththis abundance. TheMayaprobablynotonly protectedtheirforests butplantedthem for their

future use (Gómez-Pompa, 1991) .The question is "Howdidtheydoit?"and does this opennewavenues

for forest management directed principally at non-timber forest products instead oftimber.

So, choices will havetobemade.The managementand control ofthe extractivismo should belaid inthe

hands ofthelocal population to assure that the extractivismois not going tobe indiscriminative, which

has occured with mining practices. Therefore, active participation of the local population will be a

necessity.Theresponsibilityshould alsobeinthehands ofthe local population. Extractivismo could be

determined by the condition of the product, its ripeness, size, appearance and occurrence. The

extractivismo-periodandthequantityoftheproduceshould alsobedetermined. Theforestservicecould

have the overall control and should determine the ecological effects of the extractivismo.

Balancing pros and cons

Towhatextent do thesenon-timber forest products play a role in the economies ofcountries and what

is theirpotential?

As mentioned above their importance should not be underestimated. For instance in WestAfrica one

estimates that75% ofthe protein sources consumed consists of the meat ofwild animals, the so-called

bushmeat (Asibey, 1974) . For Côte d'Ivoirealonetheannualbushmeatconsumptionhasbeen estimated

tobeover50,000tons.All thismeatfinds its waytomarkets, evenin the capital. Martin (1989) states that

at the end of the 1970s the Nigerian bushmeat market was estimated to range between 150 and 3600

million Naira (1 Naira = 1,0 US$) . These estimates indicate that several percent of the Gross National

Product are spent on bushmeat. Although 95% of the interviewed Nigerians confirmed that they eat

bushmeat regularly or once in a while, you will not find it in any statistics.

This confirms the lack ofan organised marketauthority, so oftenno economicvalue is attached to these

forestproducts. On the other hand, since the first half ofthis century, those products for industrial use

that havefound theirway to official markets are often oustedfrom itbymineral or synthetic substitutes

sincethe first half ofthis century.This is due tothe nature of the forestproducts . Theregularsupplyand

the constantqualityrequired aresome oftheproblemswhich have tobesolvedbythe foresterwhopays

attention to the extractivismo ofnon-timberforestproducts in his managementplans .The local market

might offer better opportunities for a certain market rather than the competitive international market.

This canbe demonstrated forthe tannins, but is also valid formost other non-timber forestproducts for

industrial use. Since its introduction in 1878 the chromium mineral tanning process quickly gained

ground (Thomson, 1985) and has gradually reduced the world consumption of vegetable tannins (see

table 1 ). Nevertheless, the vegetable tannin possesses some specific properties which the substitutes do

not possess .This ensures that although limited, there willalways be an international market for it.

Table 1. Worldconsumption ofvegetable tannin-extract Schinopsis spp. [quebracho],Acaciaspp. [mimosa],

Castanea sativa [chestnut]) 1950-1988 (Source: Tanning Extract Producers Federation, 2 Gayton Road,

Harrow,U.K.) .

year
total species

consumption consumption

(.000 ton) quebracho
mimosa chestnut

(t) (t) (%) (t) (%) (t) (%)

1950 440.8 224.2 50.9 140.3 31.8 76.2 17.3

1960 380.8 167.4 44.0 140.4 36.9 72.9 19.1

1970 288.3 108.5 37.6 128.9 44.7 51.0 17.7

1980 241.2 101.9 42.2 106.8 44.3 32.5 13.5

1984 204.5 77.7 38.0 94.4 46.2 32.4 15.8

1988 179.6 66.9 37.2 82.3 45.8 30.4 16.9
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Theeverincreasinginterestofconsumers inthetemperateregions fornatural products is clarifiedbythe

exampleofthe copaíba treespecies (Copaiferamultijuga)whichproducesan essential oil. TheBritish Body

Shop cosmetics chain store wants to use the copaíba-oil,tapped fromthe stem and roots of this tree, in

their cosmeticproducts . The Brazilians wereastonished bytheorderplaced in 1989 of65 million tons of

copaíba-oil . This was more thanthe annual tapped production ofthe entire rain forest. Several other

products wouldhave this potential, but as the Brazilian researcher Saragoussi wisely remarks, no such

thing asa copyright of the rain forest exists (Holtwijk, 1989) . The questions to be raised are as follows:

"Will theseproducts be ousted fromthemarketlike thosewehave seen at the first half of this century?"

and "Whatshould be done to avoid the same trend."

Researchtofindnewapplications, for example, bymodifying therawmaterial,forthenon-timber forest

product is an option which is underexposed. The local processing instead of the export of the raw

materials could also boost the added economic value of these forest products.

In thetemperate regions oftheworld the knowledgeand the application ofnon-timberforest products

has dwindled more then anywhere else.This has led to the estrangement of the population from the

natural environmentbut could be revised with the ongoing interest for more nature related products.

New markets openup and this in turn opens up renewed perspectives for these products.

Forestmanagementin the temperate regions could adjustaccordinglyandrediscover theimportanceof

someofits indigenous non-timberforest products . Alder, Alnusglutinosa, provides three differentdyes;

buttercup, Ranunculus spp. , gives an excellent latex usedin tennisballs and tires; hemp, Cannabis sativa,

since ancient times used for manufacturing ropes fornavigation; Canada turpentine, Abies balsamea, an

oil-containing resin; these are just afew of theproducts which are still applied in small quantities, but

mightconquernewmarkets (Smits, 1989) .Amore creativeforest managementpolicyshould trickleinto

the minds offoresters .

Population dynamics of the forest stand

Towhat extent can the extractivismo take place without harming the environment?

Thirgood (1986) has demonstrated thatruthless extractivismo can leadtotheserious degradation ofthe

foreststand.IntheMediterraneanarea theforestecosystemhas degradedtoamereshrublikevegetation

where badly formed trees dominate. Indiscriminate logging next to extractivismo of fuelwood, cork

(Quercussuber) andtannin (Quercus spp.) in combination withfrequent occurring forest fires have led to

the alteration ofthe whole environment.

Theconceptofminimumviable populations (Gilpin andSoulé, 1986)frequentlystressedby conservation

biologists will also be vital in an ecological sound forest managementdirected towards extractivismo.

Intropical rain forests sometreespecies occuronlyata frequency of1 to 2 trees perha. Therequired forest

area to maintain a minimum viable population of the species has to be determined. Webb has

demonstrated this in the tropical rain forest ofQueensland, Australia and indicated that the minimum

forestarea shouldbe400 ha. This is theminimumrequiredareatopreserveonetree species withouttaking

intoaccount the possibility of extractivismo.

Ghana has designated one-fifth of its rain forest zone, although very split up, as forest reserve. Some17

ofthe200 forestreserves found in this zoneareevensmallerthan400 ha (Hall and Swaine, 1981 ) . So the

designationofextensive forestareas forextractivismo willbe essentialand shouldbeincorporatedin the

forestpolicy. It is also ofimportance to determine whether extractivismo is allowed over the entire area

or that certain areas are restricted or even entirely closed to these kinds ofactivities.

Zoning or integrating timber production and extractivismo

Silvicultural systems directed towards timber production applying treatments to eliminate undesired

treespecies and climber cuttingcould havea counter-productive effecton thepotential ofextractivismo

in future. Examples ofsuch silvicultural systems are found all over the tropics, such as, the Malayan
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UniformSysteminMalaysia, the Selection Systemin Ghana or theCELOSSystem inSurinam (Schmidt,

1991).Are timberproduction and extractivismoto be integrated in forest areas or is eachoneto haveits

own zone? Essential questions for the forest management.

Alarge-scale pilotproject ina forestreserve in Côte d'Ivoirehas shownthat a silvicultural systemaimed

attimberproductioncouldprovide substantial revenues to the forestservicefromthesaleofnon-timber

forestproducts. Thesaleof stems ofthesmall-andmedium-sized trees Funtumia latifolia and Discoglypremna

caloneura for match sticks and thewood of Garcinia kola for tooth sticks alone provided a revenue ofUS$

45,440 within a period of 18 months (Aidara, 1990).

Intemperateregions,forests arecompared tospecies-poortropical forests, sometimesdominatedbyjust

one species due to reforestation. The zoning or integrating concept might give way to new forest

managementinwhichmore species diversity couldbeaimed at. Theprinciples applied couldbenatural

regeneration overa longertime span or enrichment offorest stands inthe nearfuture . Thefunctioning

of the original forest ecosystems should be known to avoid excessively high costs for possible

manipulations in theforest composition.

Challenges for the future

Forestpolicyrankedbyprioritiesis developedasameansofachieving objectives. As ithasbeenargued

before the non-timber forestproducts playan essential rolein the lives ofmillions ofpeople all overthe

world. Itcanimprove thewellbeing ofthepopulation in thetropics,butalso strengthens the estrangement

withnatureinthetemperateregions. Priority given to these products can contribute to the conservation

ofbiological diversity. The assessment of the value of non-timber forest products can convince policy

makers that the contributionto the economyis nota factor to be neglected . Thechallenge to the foresters

willbehowto incorporate these objectives in forest management.
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Introduction

Thedeforestationprocess is a crucialproblemwhichall African countries arefaced with. Annuallyabout

4millionha offorest is destroyed or severelydowngraded onthe African continent. This destruction is

mainlycausedbyland reclamation foragricultural activities,bush-fires, over-grazing, thegathering of

firewood and the mostlyuncontrolled exploitation offorest (Asibey, 1974).

Hundreds ofhectares offorest are lost eachyearin Côte d'Ivoire. This seriously affects forest resources

such as animals and vegetation. Therefore the preservation of forest lands through the creation of

protectedandguarded areas, such as national parkswherethe ecosystem is still inits natural state, is of

utmostimportance.

Thepresent Parc National de Taï (from now on referred to as PN Taï) was created as early as 1926, to

preserve its unique faunal and floristic elements; initially as a flora and fauna reserve, but in 1973

upgraded to thestatus of national park. In 1978, together with its buffer zone, the parkwas enlisted as

world heritage site within theMan and Biosphere Programme ofUNESCO.

The study of duikers (Cephalophus spp.) as a non-timber forest product, has been initiated in PN Taï.

Duikers form traditionally one ofthe main sources ofbushmeat onthe Ivorian markets.

Theaim ofthis studyis to findways to save the duiker species whichhave their habitat in theTaïforest.

This is done by studying their biology and ecology. The conservation of various species ofduikers is

urgentsincetheannualbushmeatconsumption isincreasingand themassivedestruction oftheir habitat

is spreading.

Côte d'Ivoire's general description

Côte d'Ivoire is aWestAfrican country of322,000 km² andborders on its southern edge along the Gulf

ofGuinea. The population numbers about 12 million. The rainfall pattern differentiates the vegetation

intoarainforestzone,extendingupto200 kminlandfrom thecoastlineandasavanna zonefurtherinland,

with a decreased rainfall. This is characterized by a continental dry wind, the so-called Harmattan,

originatingfrom theSahara desertduring thedryseasonandamaritimehumidmonsoon inwhichsouth-

westwinds prevail during therainy season. Inthe central part ofthe country a mosaic of forest savanna

cuts deep into the rain forest zone and is known as the Baoulé Gap.

Parc National de Taï

The study site is situated in the south-western part of Côte d'Ivoire (Figure 1). PNTaï is one of the 8

national parks ofCôte d'Ivoireand encompasses anarea of350,000 ha. PNTaï is located in therain forest

zone.Fromnorthto south the moist semi-deciduous forest-type gives wayto the wet evergreen forest-

type. Precious timber species like mahogany (Khaya and Entandophragma spp.) and makoré (Tieghemella

heckelii) aretobefoundin theforest. The faunais veryrichwithmanyendemic species (Galatand Galat-

Luong, 1980) suchas thepygmyhippopotamus (Choeropsis liberiensis), forestelephants (Loxodontaafricana

cyclotis), bongos (Tragelaphus euryceros), duikers (Cephalophusspp.),bush-pigs (Hylochoerusspp.), crocodiles

(Crocodilus spp.) and many rare species of monkey and bird.
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Theparkarea consists of a core area surrounded bya buffer zone (Figure 1) . The core area consisting of

primary forest is to remain untouched. Only research activities with a low impact onthe environment

areallowed inthis area. The buffer zone, to the contrary, is formed by secondary forestwherelogging

activities have taken place in the past. Certain activities are possible, buton a limited scale. It has been

determined that in this area non-timber forest products may be harvested in a controlled way, i.e.

harvestingoffirewood andconstructionwood, huntingand otherforms ofextractivismo,fishbreeding

and tourism. All aimed as a source ofmoney for the local communities.

Assessment of the duiker species

Method ofdetermining duiker densities

Thiswas donebyinterviewingvillagers andresearchers ofotherdisciplineswhoworkin thearea, besides

direct observation. An enquiryis essential becauseany serious policy ofconservationand utilization of

forestresources shouldbe precededbydetailed enquiries (Wilsonand Wilson, 1991 ) . Localknowledge

shouldneverbeunderestimated. Direct observation in theforestwasdonein thedaytimeand overnight

during asixmonthperiodwhichlastedfrom July toDecember 1991.The researchsites were theGouleako

village and thestation ofthe Institut d'EcologieTropicale (IET) at theedge ofthebuffer zoneand thePN

Taï. Indirectsigns of duikers, moreparticularly their droppings, has also beenmonitored. All these data

enable a more precise idea onthe density ofduiker populations to be obtained.

Results

Seven different species of duikers have been identified in PNTaï (Roth and Merz, 1986) . In decreasing

order ofabundance they were:

1.

2.

3.

4.

5.

6.

7.

Cephalophus maxwelli

Thecolouring oftheirbody is variable: grey-browntoblue-grey (Haltenorth and Diller, 1985) . It

is the most widespread species in the park. It may be ubiquitous in all habitats (Davies, 1987) .

Cephalophus dorsalis

Its colouringvaries frombrownish-yellowtobrownish-redwitha distinctblack dorsal stripe from

nose to tail. Preferred habitat is primary forest (Davies, 1987) and farm land.

Cephalophus ogilbye

One can easily mistake it for Cephalophus dorsalis because of its distinct black dorsal stripe from

shoulderto tail. Itis further characterizedbyits legs withoutblackspots. Itdepends ontheprimary

forest.

Cephalophus niger

It is distinguishable from the other species by its black colour. This species is to be found in the

secondaryforest.

Cephalophus zebra

Thecolour ofthebody is reddish-brown with 12 to 15blacktransverse stripes .We observeditonly

onceover a time span of six months in the park. It is endemic to Sierra Leone, Liberia and Côte

d'Ivoire. Itfavours theprimary forest.

Cephalophusjentinki

Theheadand neckare black, shoulders white while thebackandrumphavea grizzled "saltand

pepper" appearance (Wilson, 1987). It is very rare and very little is known about this highly

endangered species. It is endemic to Liberia and PNTaï in Côte d'Ivoire.

Cephalophus sylvicultor

Its colour is blackish-brownwitha distinctyellowrump patch. It is a species which is tobefound

in theforestand savanna (Wilson, 1987).

Preference of duiker habitat: primary versus secondary forest

Astudy sitein the PN Taï with its primary forest has been compared with a mosaic of secondaryforest

near the Gouleako village. So far the study has comeup with the following:
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The forest destruction around the village because of agricultural activities, has provoked a change in

compositionand diversityoffaunal elements. Certainspecies whichneedprimary forestfortheir living

havedisappeareddueto the changeinhabitat. However,the localfarming systemin whichthelandlays

fallow for a period of5 to 6 years,which results intheformation of an impenetrable forest,secures an

admirable natural protection for some duiker species (Wilson, 1987). Theprotection is so efficient that

thelocal hunters use atechnique thatconsists ofattracting duikers out oftheir hiding-placebyimitating

theircry(Wilkie and Taylor, 1990) . Withintheparkborders duikers are seenwandering freely, because

there is little pressure from hunting. They havelarge foraging areas. Some species are restricted to the

primary forest habitat, butmany can also be found in the secondary forest.

Somesteps to be takento preserve the duiker populations andwhich will also benefit

the local population

In thevillages Gouleako and Pauléoula, 80% ofthehumanpopulation depend onfarming activities for

theirliving (Davies, 1987) . Theycultivate cashand food crops simultaneously. Themethods ofcultivation

areitinerant, that meansthey fell trees,thentheyburn them andafter the harvest theymoveto another

area.Forsoundmanagementpurposes, thelocal population should activelymanagethe foresttoimprove

the regeneration of animal and vegetal elements on which they depend . For this reason we have to

undertake certain actions in cooperation with these populations:

exert control over hunting by the villagers themselves;

propagate the domestication ofduikers.

A breeding project is in its preliminary stages. At present we have an idea of the duikers' natural

population densities, their preferred habitat and nourishment (Newing, 1991) . Soon the reproduction

cyclewill be knownandthe type ofparasites that occur. A similar programme in Ghana with the cane

rat (Thryonomys swinderianus) and giant rat has already proved to be successful (Davies, 1987) . The

economical profitable breeding of duikers by the population would reduce the hunting pressureand

allowtheprotection ofthose species whichareat present at thebrinkofextinction. A socio-economical

studyamongthelocalpopulation is to startto findoutwhetherthe local population is really interested

in sucha project. In casethebreeding programmewouldprovetobe successfulandhuntingregulations

are enforced, the problem of ongoing poaching should be tackled in cooperation with the local

population.

Revelations concerning the marketing of bushmeat

According to the results ofan inquiry done in 1979 but not published before 1984, the annual Ivorian

bushmeat consumption was estimated at 70,000 tons, 12,320 tons ofwhich intheurban centres . All this

bushmeat is transacted illegally onthemarket,becauseoftheprevailing hunting regulations .As a result

thestateloses alotofincomesince the tradeis nottaxed. Ithinkthatthe stateshould legalize thebushmeat

trade and develop special programmes . This will not only be profitable for the government, butalso

benefitthosewhodependonthefauna formakingtheir living. Theoutcomeofthe legalization will result

in regulating the trade and hunting pressure in a rationalisticway.

Conclusion

Inviewof theprogressive diminution ofuniquefaunal and floristic resources ofa forest such as theone

ofTaï, agoodmanagementand conservationplan iswhatis needed . Thelocal populationshould continue

tohaveaccessto all kinds offorestproducts,butatthesametime excessiveexploitationmustbeavoided.

Themain target forthe future is to ensure the ongoing development of the area to improve the living

conditions ofthe localpopulationand at thesametimeavoiding the total destruction ofthe vegetation.

Sustainable forest and farm managementaimed atthe local population will have to be a prerequisite.

192



Non-timberforest products

Ithinkthatthebuffer zoneshould beusedto satisfysomesubsistence needs ofthelocalpopulation, but

underthe controloftheadministration (in this casetheService des Eaux et Forêts) .Thesecondaryforest

ofthebuffer zone, createdbytimber exploitation in thepast, shouldbeusedfortherealization ofcertain

pilot schemes, like the duikerbreeding project.

Theinterviews with villagers including poachers revealed thatbenefits fromfutureso-called eco-tourism

should be channelled to the villages, in order to preserve the uniquefauna andto control the hunting

pressure. Oneshould explain themanagementoftouristicinfrastructure tothevillagers . Theintroduction

ofotherproteinsources,likepisciculture, should also belookedfor. Infuturetheagents ofEaux et Forêts

should keep in touchand monitor the opinion and criticism of the villagers of the management ofthe

fauna. Ithinkthis will lead to theactiveparticipation ofthelocal population and elaborate the faunastic

managementprogramme andbenefit its use.
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NATURE RESERVES: EXCLUSION OF PEOPLE BECAUSE OF
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Introduction

The establishment of a national park or national reserve in certain areas ofthe so-called "developing

countries",has amajor impact on theway oflife ofthe inhabitants of theseareas . Indeed,this could lead

to the restriction or even prohibition ofthe use ofall kinds ofproducts out ofthese areas,bythepeople

or organizations whomanage the parks or reserves . Obviously, this could lead to conflicts betweenthe

parties involved, who all have more or less different interests.

All kinds ofinterests groups are involved in the establishment and management ofnational parks and

reserves, suchas national and local governments, theirfinanciers (which can beinternational organizations,

such as, WWF and UNESCO), westerngovernments and development organizations, multinationals,

park managementand local inhabitants (the users) . They all have a certain influence onthe process of

planninganddecision-making. Normally,national and regionalgovernments make the rules and take

the decisions. But in many cases these governments tryto meet the wishes ofwestern governments,

organizations or multinationals, often togainfavourwhichmaylead tothefinancial or industrial aid they

need to develop the country or the region. Consequently, the needs of their own people are often

forgotten.

Conflicts will be evengreater whenan ever increasing population has to depend on decreasing natural

resources, whichtheyhaveto exploittomakea "reasonable" living . Thisbecomesaparadoxical situation.

Nature conservationists and local people oppose each otherina certain area, because their perspectives

and interests clash (conservation versus use), although both parties wantto conserve nature as itis,or

even to improve it (again conservation but now versus sustainability for the future).

Local people versus nature conservationists

Thereis a conflictbetweenthe conservation ofnatureand the utilization ofit. Thebig differencebetween

theproblems with nature protection in the industrialised countries and those in developing countries,

is that inthe developing countries any affect (exploitation, conservation or whatever) has a directeffect

onthewayof life,or maybe even onthe very existence of the local inhabitants. It is obvious that local

peopleare themostdirectlyinvolved, wherenatural resourcesareconcerned.Theyusetheareato obtain

allkinds ofgoods and services, likefirewood, timberand non-timberforestproducts.Theyneed thearea

forhunting,because this is oftenthe onlymeans ofobtainingmeat. Furthermore,theyneedland togrow

food and to raise cattle.

Mostorganizations that want to protect naturebymeans ofa national parkor national reservearefrom

other countries; countries that already have played a major role in the financing of all kinds of

development projects in the past. The problem is that these organizations are not always aware ofthe

needs ofthe local people,whichmaybebecause of ignorance, misinformation, lack of knowledge or

various otherreasons.

Itis easyto seethatthelocalpeoplemaybesuspicious or aremisinformedaboutthemotivesand interests

ofinternational organizations and the like. Often, both sides have to change their attitude towards the

otherparties involved.
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Reasons and causes of the conflicts with national parks in developing countries

Anoverviewofthe arguments used in the conflictby boththe conservationists and the local people, is

presented. To begin with, the causes of the problems according to the nature conservationists, are

enumerated (Hough, 1988).

Agriculture inside the park

Thelocal people are often not aware oftheadvantages ofa national park or reservelocated in their area.

Thepopulation densityinmanycases is (very)high, sometimes causedbymigration, whichcanforce the

peopletoencroachontheparkor reserve.This can resultindamaging effects on thevegetation. It is also

possible that the local people have (old) claims onthe area in which the park is located. This can result

in the continuation of shifting cultivation or other damaging practices within the boundaries of the

national park or reserve.

Poaching

Hunting is forbidden in a national park or reserve. Often, inside the park or reserve there is a higher

density of (rare) animals than outside the park. This can attract poachers from all over the area.

Collecting

All kinds ofproducts are used by locals . Wood, honey, nuts, fish, etc. Ifthe utilization of the area is done

toointensively, it will damagethe park's structure and health.

Grazing

Locals, oftenusenationalparks to graze theircattle. Ifthe vegetation is alreadyinapoor state, the negative

effects can be immense.

The problems ofthe local people are, of course,closely related to those ofthe nature conservationists.

Agriculture inside the park

Inmanycases the peopledo nothavealternatives. Ifthe onlyland leftsuitable for agriculture is situated

inside a park or reserve, people will enter a parkto makea living, whatever restrictions theremaybeto

preventthis happening.

Poaching

There are two kinds of poaching. Poaching because for commercial reasons and poaching for the

provision offood. This last kind ofpoaching maybe necessary for survival .

Collecting

National parks are often designated as suchbecause they are as an "oasis in the desert" .This means that

inacertain area,thenational parkand reservescanfunction as theonlysource of all kinds ofnon-timber

forest products.

Grazing

Often thepark orreserveis the only place in thesurroundingswithsufficientand healthy grazing lands.

It is obvious that local people would want to use it to obtain food for their livestock.

Ofcourse,this list is far fromcomplete. Theproblems mentioned above are certainly not all valid at the

same time and same place. They can differ from case to case.

Thecause oftheproblems does not constitute to the entire conflict. The conflict is also caused by large

differences in the socio-cultural backgrounds of the conservationists, who "grewup" in a world with

totally different values, ideas, education, than the local people who live inthe area ofthe national park

or reserve .The creation of a park is often based on concepts from western culture.

Inmanycases,these concepts donotcorrespondwiththe concepts ofthepeople in developing countries.

Forthesepeople,theuse ofthe landis theonlywaytosurvive; no more; noless .The protection ofnature

by preservation is seen by the locals as a luxury that they cannot afford, and more importantly,

understand (Ariës, 1988) .
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Furthermore people who work for international environmental organizations often have a broader

(worldwide) viewofthe situation (whichcertainly is notalways an advantage,becausethey sometimes

overlook the local situation), while the locals onlyhave to dealwith theirown "small", (but tothemthe

mostimportant), vicinity.

This can resultin:

1. Thelocalpeoplenottrusting theenvironmentalists . Becauseoftheperceived distancebetweenthe

local peopleand the (foreign) environmental organizations and their representatives, the locals do not

trust these (foreign) organizations (Hough, 1988) . They consider the efforts to create a national park or

reserve as aunwanted interference in theirlivelihood, especiallybecauseit is initiated from"above" (that

isto say,thegovernment). Besides, they areoften notaware ofthe existence ofa problem. They seeitas

the problem ofthe conservationists, not theirs.

2. Problemswithcommunication. Thelocalsand theparkmanagement( often foreign organizations

likeWWF) are not able to communicate properly because theyuse differentwords for the same thing.

Therealization ofa parkor reserveand themanagementofit, has amajorimpactonthelocalsocial system

andpolitical structure.When this new systemis mixed with the old, the results areunknown, tosaythe

least. Probably misunderstandings will occur.

Asystemofland use that meets the needs ofboththe local peopleandthe conservationists,has tobebased

oneliminating these two very important points. This does not mean that problems will not occurany

more, only that the chance of success will increase.

A different approach

Itwill beplain that a lot has tobe changed ifpositive results areaimed at. One ofthat changes could be

the creation ofbufferzones (Oldfield, 1988) . However, it is certainly notthe ultimate solution for all the

existing problems .The "bufferzone idea" shouldbe considered as ameans ofnatureprotection inwhich

thelocal peoplehasanimportantsayin theplanning and implementation ofall kinds ofmeasures to do

withthe national park or reserve and, more specifically, the bufferzone.

Abufferzone is often described as an areawhere the protection ofnature is combined with the land use

in that area. It is also called a "joint use zone",which perhaps is a betternamefor it. (Saharia, 1982) . The

bufferzoneis predominantlytheareawherethe localpeoplehaveanimportanttaskin themanagement

and use ofthe natural resources. This is in sharp contrast with themore conventional type ofparks and

reserves, where different functions and types of use are strictly separated. (Garratt, 1982) .

Organizations that areinvolved intheplanningandmanagementofanationalparkor reserve,hopethat

failures that occurred in the past willbe avoided with the introduction of this fairly new type of "area

protection".Thekeywords thatare used in this type ofprotection are participationbythe local people,

responsibility and economical advantages for the local people, use of local ruling structures when

implementing certain measures, etc. (UNDP-FAO, 1978) . However, before bufferzones can be a success

a lot of work has to be done and may problems have to be solved.

Problems with the functioning of bufferzones

Borders

In mostparks and reserves, there are problems in the border zones of the areas. Even when there are

guards to "protect" the area, they cannot do their work properly, if the borders between the fully

protected area, bufferzone and "normal" area, are not well marked. The existence of a gradient from

intensive to extensive use of the bufferzone will make it evenmoredifficult to recognizetheborderline

(Botterweg/Udo, verbal information, 1990).
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Surveillance

Recognitionofborders is onething, surveillance isanother. Often thereare notenoughpeople to control

the park rules. Moreover there is often a lack of a well developed infrastructure, which makes it

impossibleto reachand control the entire area (Doumenge, 1990; Hecketsweiler, 1990).

Amanagement plan

Asound and clear managementplan is indispensable. (Hecketsweiler, 1990; Doumenge, 1990) . It is not

unusual that boththelocal peopleandthewardens do not exactlyknowwhat is prohibited and what is

notinside the national park and thebufferzone.

Mistrust and problems with communications

Thesocio-cultural gapbetweenpeoplefrom foreign organizations and thelocal peoplehas alreadybeen

mentioned.Thereis also agapbetweenpeoplefromurban areas (who oftenactaswardens)andthe local

population. These gaps can lead to misunderstandings. The local people are usually not eager to

cooperate,whichcan lead to oppositionand resistanceagainst regulations andmeasuresimposed from

"above". Local participation is absolutely necessary from the beginning of a project to avoid the

misunderstandings. Participation canbemore easilyobtained if traditional local structures (suchas, the

chiefs and the counsel of the village eldest) are used.

Economical advantages

Ifthe localpeoplearenotaware ofthe economical advantages ofthe parkand ifthey do notfeel theneed

forconservation, problems will arise .The local peoplehave tobe compensated for the loss ofland they

formerlyused, in oneway or the other (Doumenge, 1990) . This should be done with mutual respect. If

nothingis giveninreturn for the loss ofland, the peoplewill take it themselves andwhocanblamethem

for that?

Population density

Thepopulationdensityishigh inmanyplaces fora variety ofreasons.Consequently theallocationofland,

especiallywhenthere arealso refugeesfrom otherplaces in theareabecomes difficult (Vooren, 1988; De

Graaf, verbal information, 1990) . Who is entitled to use theland?
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Indonesia

Introduction

Indonesia is the worlds largest archipelago, situated between the continents of Asia and Australia . It

consists of 13,677 islands over a length of5152 kilometres from East to West and 1770 kilometres from

North to South. Indonesia has a surface area of 190.4 million hectares. At this moment, the population

numbers about 182.7 million. Bytheyear2000, this will probablybe morethan205 million (MacKinnon

et al, 1986).

The distribution ofpeople over the islands of Indonesia is not proportional. Some of the islands havea

high population density, likeJava and Bali for instance, while other islands, like Sumatra, Kalimantan,

Sulawesi and Irian Jaya, have a much lower population density. So, the exploitation of forest land by

people has notalways reached the samelevel. InJava and Bali,forests havebeen over-exploited to meet

theneeds forfodder, forland togrowfood crops andfor fuelwood. Theforests havealsobeenconverted

for other kinds of land use.

Because ofits land useand economic activitiesJava canbeconsidered as themain island . Ithasthehighest

population density; 63% ofthe total population ofIndonesia live here on7% ofthe country's surface. In

the remoter parts ofJava island, forests have not yet been over-exploited. Still, this forest land is being

used for the commercial supply of raw materials for the pulp, plywood and paper industry. Recently,

non-timberforestproducts like rattan, have alsobecomeimportant. Shifting cultivationand diminishing

offorest land, because of land conversion, is still prevalent (Fandeli, 1989) .

Althoughthere are a lot problems with the Indonesian forests,the forests still cover74% ofthecountry.

Indonesian forests are classified into groups according to the functions ofthe forests (Table 1).

Toassureabalancebetweenwood productionand forestconservation,the IndonesianGovernmenthas

implemented several rules and laws. These rules and laws are adapted to suit the place, time and

situation. The Indonesian Government, determines which type of nature reserve will be established

where,inorder to preserve harmony with nature. Thenational park is a type ofnature reserve that has

dual objectives (total protection as well as limited utilization).

Table 1. Indonesian forest lands (Source: Fandeli, 1989) .

Forest Percentage of

total forest

Area (million

hectares)

1. Protection forest 30.3 21.1

2. Productionforest 64.4 44.7

3. Production forest which

can be converted into other

kinds ofland use 30.4 21.2

4. Conservation forest 18.7 13.0

Total 143.8 100.00

198



Nature reserves

In1980,thefirst national parkwas established in Indonesia. At themomentthere are 24 national parks,

scattered all over Indonesia, totalling about 7 million ha. Another40 national parks havebeenplanned

bythegovernment (Anonymous, 1990a).

A national park management conception

Anational park is a protected area, the management ofwhich is based on a combination of protection,

preservation and utilization within a single management unit. It is different from other conservation

areas,suchas, naturepreservation forests,tourismforests orprotection forests,becausethemanagement

goals ofthese forests are mainly aimed at preservation and protection or just at the conservation of

aesthetic values.

In Indonesia, a national park must meet the following standards (Atmawijaya, 1983):

:
Thepark must have a land surface of at least 10,000 hectares.

The park must have specific and unique qualities with regards to vegetation, wildlife, and

ecosystems,but also in originality and condition of the area.

The parkmust not face difficulties caused by exploitation and/or settlement.

The park shouldbe managedby a competent and responsible department.

The area is open to the public under special conditions and restrictions . The opportunity for

development ofnature tourismis provided.

Themanagement ofthe park is based on three basic objectives, which are (Hadiseputro, 1991 ) :

preservation ofthe biodiversity of plant and animal species, together with the environment the

species live in;

1. protection oflife support systems;

2.

3.
sustained utilization of all natural resources and their ecosystems .

Achieving these three objectives is a national task . Success depends on theinstitutions involvedand the

participation oflocal communities, hence coordination is necessarybothon central and local governmental

level. But it also needs cooperation of scientists and management.

Thedirectaim ofnational parkmanagementis to obtain ormaintaintheappropriate conditions forflora

andfaunaand/or the ecosystemthey live in, as described in the conservation plan, especiallydrawnup

fora certain area (Sudrajat and Sriyono, 1988) . The plan can include manipulation ofplantandanimal

populations or protection from modification and outer park factors.

To achieve the management goals, efforts have been made to pursue an optimal direction in park

managementbythe establishment ofa zoning system. Through this zoning system, all measures canbe

carriedoutspecificallyfor a particular zone.It is hoped thatinthiswaymanagementwill be effectiveand

efficient.

Thetypes ofzone which currently exist are:

1. "Core zone".In this zone, the ecosystem is fully protected . It may onlybe used for the purposes

ofresearchandeducation.Anyhumaninterferencethatwould effecttheareapermanentlyis notallowed.

2. "Utilization zone". This zone is mainly used for nature oriented recreation purposes and to

accommodate tourists .

3. "Other zones". These zones may be designated as wilderness and/or rehabilitation areas,

whatever the needs and conditions maybe.It can be a buffer zone, visitor centre zone, management

facilities zone, traditional use zone, historical zone, etc.(Anonymous, 1990b; Hadiseputro, 1990) .

National park development can protect the area from any human disturbances. This will only be

successful, if the local people participate in the conservation of the resource. Participation should be

stimulatedwhereverpossible,particularlyin managing thearea. Thismanagementincludes all interrelated
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elements of participation, while regulations and law enforcement will be handled by both central and

local government (Hadiseputro, 1990).

Despite the existence of a national park policy and strategy, the national parks arenot yet functioning

optimally.This is due to several problems. Themain problems originate from the pressure exertedby

thelocalpeoplewholivenexttothepark.Theproblemsvaryfromparkencroachment,illegal settlement,

illegal hunting to harvesting of forest products. Such practices (may) have a negative influence onthe

park's ecosystem which could reduce the valueand functioning ofthe park itself.

The living conditions of local people and their activities in the Bali Barat National

Park

Forests, includingthose in national parks,areusually located adjacentto urban or rural areas withhigh

populationdensities,whosenumbers arestill growingrapidly. Thepeoplein theseareas oftenhavealow

level of education, in addition to a verylow income. There is an excessive need for land. The occupied

landis inmanycases unsuitableforagriculture, owingtoacombination ofsteep slopes, low soil fertility

and large soil degradation. This is also the casein the Bali Barat National Park (BBNP).

In the Bali BaratNational Park (77,727hectares), thereare 5villages which haveclose interrelations with

thenationalpark. The villages of Gilimanuk, Blimbingsari, Melayu and Pejarakan are situated in the

vicinityofthenational park. SumberKlampokis anenclaveinsidetheBBNParea. Itis only3,980hectares

in size. In 1989/1990, the total amount ofthe inhabitants ofthe five villages was 24,059 . Thenumber is

composed of12,029 maleand 12,030 female inhabitants .Most villagers are farmers/gardeners and civil

servants. In addition trading, labour work, fishing, small industry workand animal husbandry are

practised (Hadisumitro, 1990) . Most ofthe village people took education only till elementary school or

areuneducated. Theyhave a lowincome. The educated inhabitants usually do notoriginateb from the

area,butare new comers,like the BBNP civil servants (Subagiadi, 1985).

Thelackofland, skills andknowledgeand thepoorenvironmental conditions,minimizetheopportunities

forpeople tofulfil theirdailyneeds . Still, thesepeopledependheavilyuponnatural resources . Therefore,

the combination of lack of skills, lack of appropriate technology, complemented by an insufficient

interpretationand lowawareness ofproper environmental utilization, leads to environmental damage.

Theinhabitants ofthe villages carryoutillegal and destructiveactivities inside thepark, whichmaycause

severe damage to the park and surroundings. Land slides, erosion, floods, fires and degradation of

biodiversitycanbetheresult. Ifnothing is donetheseactivities canthreatenthepeople's existenceas well

as the park's ecosystem.

Inaddition, themanagementofthenationalparktends to focus oninternalactivities such as development

ofmanagementfacilities, recreationmanagementandhabitatmanagement. The situationand conditions

outside the parkseem to have less priority, although this should be an element of the national park's

development. Accordingly,in certainareas conflicts arise,whichlatermaycreate permanent social and

environmental problems in and outside the park (Hadiseputro, 1991).

Theproblems that occurin the parkare ofvarious origin. They include poaching, agriculture activities

inside the park, grazing, cutting fuelwood (rencek), etc.

Poaching intheBBNPareaisnot donebylocalpeoplealone.A classificationinto twogroups canbemade:

Traditional poachingbylocal people, to obtainmeatfor themselves or for commercial purposes.

2. Modernpoachingbyurban citizens, mostofthetime as a hobbybut occasional with commercial

aims.

1.

Themainspecies poached are "Rusa" (Cervus timorensis), a deer, “Kijang" (Montiacus muntjak), a small

antelope, "Kancil" (Tragulusjavanicus), mousedeer, "BabiHutan" (Susscrova), wildboar, "AyamHutan"

(Gallusgallus), junglefowland "CurikBali" (Leucopsarrotschildii), aWhiteStarlingwith blackwings .The

current population of the "Curik Bali" is less than 20 (van Ballen and Soetawidjaya, 1990).
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Sometimes, urban citizens even shoot animals from their cars while driving on the roads outside the

national park. Another problem is the traditional poaching for commercial purposes. This kind of

poachinghasincreasednotonlybecause ofpopulationgrowthandtheaccompanyingincreased demand

formeat,butalsobecauseoftheincreaseddemandfromtheurbanpeople,whobuyfrom thelocalpeople.

Usuallytheshooting ofananimal, especially the "Curik Bali" (Leucopsar rotschildii), is donefor pleasure

byurban citizens as akind ofstatus symbol. Itshowsthe lackofenvironmentalawareness ofpeople, even

those who are usually well educated and ofa higher social strata.

Agriculture, thegrazing of animals and the cutting offuelwood takes placeinside the park, becausethe

localpeopleneedtheland for themselves and their cattle (Subagiadi, 1985) . Theyneed to defendthisway

ofliving, because they do not have an alternative one. They do not have the technology for intensive

agriculture neither do they have tools and the (fertile) land. They encroach on the national park area,

becausetheyfind the land and products theyneed, here. Again this behaviour is supported by a lack of

knowledge about the damage they are causing.

Other problems with the BBNP are caused by the unclear status of the area, the lack of coordination

betweendepartmentsandagencies, lackofprofessional skills bynational parkofficials and civil servants

and the negative influence of nature tourism utilization.

Some solutions for the existing problems

Prosperityimprovement

Thefirst action to minimize forest damage, is toimprove prosperity ofthe local people. They will have

tochangetheirtraditional systemofagricultureandhusbandryandtheirwayoflife toamodernsystem.

Thepeople inthevillage ofSumberKlampok,theenclaveinside theBBNP, will havetomovetoanother

location outside the national park area. These measures are difficult to execute. Cooperation and

coordination between national park managementand other departments and agencies (such as, local

government, the department of social affairs, the agricultural department, etc.) is strongly needed

(McCauly, 1991).

ProperExtension

Mostofthecommunitiesdo notknowhowimportantitis to conserve thenatural ecosystem. People living

in thesurroundings ofthe forests arenotawareofthe existence and the usefulness ofthe national park.

Theyhavebeenusing the forest to maintain their livelihood for a long period of timeand according to

tradition. In some areas,the nationalpark is disturbedbynewcomers,whowanttomake a living near

orin the national park.

Properand continuous extension and information services should be provided to all groups involved.

Thesegroups are: local people, newcomerswho needa livelihood, visitors and other users ofthe park.

The services should guide these groups to understand the usefulness of the park for local as well as

national needs .This effortwill hopefullypreventthedestruction oftheareaand stimulatethewillingness

to protect the park, especially among the local people (Hasan, 1991).

Bufferzone utilization

Abufferzone provides opportunities for local people to earn a living. At the same time, it constitutes a

naturalboundarywhichprevents encroachmentanddisturbanceswithin the nationalpark'sboundaries.

Nationalparks thatborders agricultural estates or settlements (orconcession) canbeusedas bufferzones.

Socio-economic conditions and the cultural pattern of local communities have to be considered in

bufferzone development. It is expected that the bufferzonedevelopmentprogramme cananticipatethe

needs of the community and that the local people will participate. The programme also needs

continuation to make itan indispensable part ofthe people's life and attitude towards the conservation
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of the park. All people in the local communities should be provided with the necessary information,

direction and guidance, so that they are aware of the functions, advantages and restrictions of the

bufferzone.

The success of all the efforts mentioned above depends on the organization and management of the

national park. Therefore improvement of the professional skills of the officials and civil servants is

absolutely necessary (Hadisumitro, 1990).
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Introduction

Asadeveloping country, Guatemala has serious problemsmanaging itsnatural resources, especially its

forestresources .Justas in other developing countries, ithasnotbeeneasy to establish nationalparks and

reserves in Guatemala. At this moment there are a number of problems which have contributed to the

destruction offorests. An overview ofthe problems with forestmanagement in Guatemala is presented

in this paper.

Because of its excellentgeographic location, Guatemala has a great diversity ofanimaland plant species

and many ofthese species can onlybefound in Guatemala. Guatemala has the biggest forested area of

Central America. This forest is an important "lung" for theAmerican continent; perhaps for the entire

world.

Inmanyplaces remains and ruins of ancient cultures can be found . Themost important of these places

is Tikal, occupied bytheMayan people thousands ofyears ago. Tikal is located in the middle ofa large

forestin the "Peten" department (biggest department ofthe country).

Atthemomentin some places, all these kinds of natural values arebeing destroyed and altered . This is

causedbymisuseand inappropriatemanagement ofthese natural resources .Afewmeasures to prevent

the destructionhavebeentaken,buttheyhavenotbeeneffective. Oneofthese measures isthe designation

ofnational parks and reservesbythegovernment,nationaland/or international organizations . Inmany

cases however, this designation is only in theory. In practice, these national parks and reserves do not

fulfil the functions forwhichtheywere meantto fulfil; let alone meet the needs of the local people. So,

in Guatemala, like in other developing countries, the responsible organizations do not have a sound

programme for the establishment and management of national parks and nature reserves.

In this paper, the objectives that are considered are as follows:

1.

2.

3.

Analysis of some specific problems ofthe establishmentand management of national parks and

nature reserves in Guatemala.

Determiningsomeofthemanyreasons forthe conflicts betweentheinhabitants ofa nature reserve

and the conservationists .

Finding some possible solutions for the problems described above.

General introduction to Guatemala

Guatemala is the most northern situated of the Central American nations, bordering El Salvador,

Hondurasand Mexico.

Thelandarea measures 108,889 km² (QuerraBorges, 1982). In 1991,thepopulation numbered8.37 million

people, 65% ofwhichbeing ofnative origin. Most ofthe native people live in rural areas. About55% of

the population is illiterate (Azurdia Bravo, 1991).

Formostpeoplewholive inrural areas, farming is theirlivilihood . Although theland is often sloped, the

farmers use itmore and moretogrowvegetables . They cut down the trees around their farms to extend

their farming activities, consequently they reduce the forested area (Azurdia Bravo, 1991) .

Therearetwoforms ofland ownership in Guatemala:Thelargeland owners (mostoftheland is divided

betweentheselargeowners) and peasants whoonlyhavea small piece ofland . Mostofthe nativepeople
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belong to this second group of land owners,who use their land to grow just enough food to survive,

withoutmaking use ofany sophisticated tools or techniques (Querra Borges, 1982).

Theforestedareais being incorrectly exploited . It is managed withouta good and efficientmanagement

plan. The annual production ofthe forest can be categorized as follows (Azurdia Bravo, 1991):

50% timber

32% fuelwood

15% pulpwood

3% other uses

Establishment of national parks and reserves in Guatemala

The government of Guatemala has been concerned about the continuing destruction of the forest

resources ofthe country for a long time. Consequently, theyhaveintroduced laws to protect the forest.

Inthepastfewyears,manyareashavebeen designated as national parks or national reserves.These areas

canbefoundall over the country and take up a lot of space. Theproblem is that the peoplewhomanage

the national parks or nature reserves, do not have a suitable management plan in which themeasures

taken to protect the area are in balance with the needs of the people who live in the area. The local

inhabitants havecontinued to use theprotected areas foragriculturalpractices or for extraction ofvarious

kinds ofproducts from the forest (Godoy, 1991).

Some causes ofthe poor functioning of national parks and reserves

1.
Many protected areas are established in places with a high population density. The local

inhabitants need this same area to grow crops necessary to sustain their way of life. When no

consideration is given to the needs of the people within the management plan, the goals will not be

reached.

2.
Thereis a lack offorestry education. Mostofthe local people arejust notawareoftheimportance

of the resources of the forests. Moreover, they are not really interested and act indifferently to the

measurestakento protectthearea. This makes it very difficulttoinvolve thepeoplein theenvironmental

problems in their area (Martínez Del Rosal, 1978).

3.
Whena protected area is established, the opinion ofthe local people living in the area, is ignored.

Theconservationistsdo not studytheneeds ofthelocal inhabitants,and therefore,they oftenareunaware

ofthe attitude ofthelocal peopletowards theirplans ofestablishing a protected area (Anonymous, 1991).

How can people be expected to cooperate if they do not know what is going on and why? Conflicts

betweenlocal people and conservationists very easily arise in this way.

4. Evenifthereis agood managementplan available, there is often little or no financial supportfrom

theauthoritiesresponsible forimplementingtheplanproperly. Also, thenecessaryscientificresearchon

someoftheimportant aspects ofthe area cannotbe executed (Anonymous, 1991 ) . If there is not enough

moneytopaywardens,it will be impossible to keep thearea ina good condition and to protectitagainst

illegal wood cutting, collection of firewood or other products from the forest.

Some important points for the planning and establishment of national parks and

reserves

1.
Agoodmanagementplanshould contain general as well asmorespecific aspects pertainingtothe

management of an area. It must include the major detected problems and their possible solutions. An
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inventoryofthemostused andmostimportantforestproducts,needstobeincluded in theplan. Special

attention must be given to an educational programme for the local people, which should explain the

optimal use of the forest, without the need to damage it (Anonymous, 1989).

2.
Forestry educationshould be taughtin rural schools at all levels,where possible. Emphasis must

beplaced onthe importance of the natural resources in the vicinity, and on the conservation and the

managementofthese resources.Whenanational parkorreserve is tobe established inthearea, awareness

about their environment can reduce possible future conflicts between the local inhabitants and the

conservationists.

3.
Thelocal peopleshould participate in theplanning and establishment ofa protected area. Their

opinions, approaches and ideas mustbe taken into considerationbythe planners (Anonymous, 1989).

4. Ifthere is a danger ofover-exploitation of the forest orany oftheforests products, a solution must

befound to reduce it; by agroforestry, for instance.

5. The establishment of a national park should go together with the creation ofnewjobs, so that the

socio-economical level of the local people could increase. Organizations involved with planning and

establishment oftheprotected area should consider employing the local people (Anonymous, 1990).

The paragraphs written above, must be understood as a contribution to the possible solutions of the

problems with planning and establishment of national parks and reserves. Solutions should focus on

reducing the considerable impact of a protected area on the life ofthe rural people.
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Introduction

Aftermore than halfa century,Estonia's independence has now been officially recognized both inthe

EastandintheWest,and a democraticrepublic canbereestablished undernewconditions. Unlikemany

African and Asian countries, Estonia is not a developing country in the real sense of the word.

Economically however, Estonia can be considered to be a developing country. It still claims to be a

memberoftheEuropeansocietyand the countryis proud ofits long traditions suchas,natureprotection.

TheVilsandi bird sanctuary, established in 1910, was the first controlled naturereserve in the Baltic sea

area(Kumari, 1973).

Not many Estonian students have been abroad and the libraries do not have much foreign scientific

literature (journals, papers, books). So maybe our views are a little narrower when discussing the

problems ofthe Third World. But the situation in Estonia is so characteristic that we think it may be

interesting to describe the problems that Estonia's single national park, called "Lahemaa", has to face.

Reforminganentire society inevitablymeans newlegislation for land and other property, but also new

legislation in the field of environmentand nature protection.

A short introduction to Lahemaa National Park

Lahemaa NationalParkwasfounded justbefore thecentennial celebration ofYellowstoneNational Park

(inthe United States ofAmerica), onJune 1st, 1971. It is situated at the northern coast of Estonia, 50km

eastofTallinn(our capitalcity), and covers anarea of64,911 ha.The typical Estonianlandscapeis variable

and largely unchanged. It includes: forested areas (mostly pine stands), raised bogs, alvars (plant

associations on very thin soils on a limestone basement), stony coasts and sandy beaches. Lahemaa

National Park has a rich variety of wildlife, including bears and wolves, and many birds. Flocks of

hundreds ofthousands ofmigrating geese leave an unforgettable impression.

Theaims of theLahemaa National Park fitratherwell in the international nature conservation concept,

andare as follows (Anonymous, 1981 ):

1.
To preserve, protect and popularize nature and the cultural heritage.

2. To organize scientific research.

3.
To increase the public awareness of ecological and environmental problems .

4.
To provide recreation in those parts of the parkwhich are meantfor that purpose.

Toachievetherightbalancebetweenconservationand use of thepark,thereareseveral importantaspects

to consider. Unlikemany Scandinavian national parks, Lahemaa is notan uninhabited wilderness . Man

has been living here for morethan 4,000 years, and thisis why there are cultural landscapes and semi-

natural associations adjacent to virtually untouched areas. The coast dwellers have been seafarers and

fishermen sinceimmemorial time. All this has tobe taken into accountwhen a zoning plan forthe area

is tobeformulated.

In the park, we can distinguish between: 1) natural or wilderness areas and 2) cultural (cultivated)

landscapes.Theformer (70% of totalarea), is predominantlya sparselypopulated,forested area, thathas

primarily maintained its natural state. Human activity is not prevalent or to such a small extent that it

will not cause lasting negative effects upon nature. However, some remote country dwellings can be

found inside the park area. Natural areas include reserves and territories with general and special

managementregimes.There are 5 reserves with a very strict management regime (8% ofthetotal area),

where only scientific studies are allowed.
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The main emphasis in this natural area is placed on educating the public about nature. The major

educationalactivity oftheparkmanagementis the organization ofeducational excursions along nature

study paths under the leadership of a guide.

Thecultural landscapes or areas include fields,areas used forforestmanagementand recreational areas.

One ofthe managementgoals is the preservation ofthe remains of former land use types and of semi-

natural associations . Also ofimportance, is the protection and display ofthe rich Lahemaa monuments

ofarchaeological, ethnographicalandarchitectural value.Twoprominentmansionshavebeenrestored

andaforestrymuseumis located in one ofthem.

Human activities inside the Lahemaa National Park

Recreational activities in the Park can be classified as follows:

1.

2.

3.

4.

5.

Long-haul vacations in the historically established recreation centres, in rest homes or summer

cottages with recreation facilities in the vicinity.

Long-haulvacations dispersed outside these centres, inresthomes,summercottages andhouses,

especiallyin the coastal villages.

Visits to the park by tourists interested in cultural and nature aspect, organized as well as

unorganized.

Nature-educational activities in summer study camps.

Unorganized short-timerecreationbymotorists,gatherers ofberriesand otherproducts, weekend

spenders from surrounding towns and cities.

All visitors are expected to buy a permit which allows them unlimited visit to the parkfor one year.

Although the permit is quite cheap,the park has not sold more than a thousand permits a year.

Therearetwosmall towns and 65 villages withinthepark's boundaries.Theaveragepopulation density

is 16 persons/km² (the Estonian average is 32 persons/km²) . Over 4,,,000 people live in the rural areas

ofthepark.Thetown ofLoksa has apopulation of4,320, representing27 differentnationalities, ofwhich

28%haveEstoniannationality . Oftheworkingpopulationin this town, 65% areactivein industry(there

is a shipyard in the town) and 30% are employed in services.In the town ofVosu, more than half of the

working population is employed in recreational services.

TheEstonian Forestry Research Institute's managementplan fortheparkconsists ofa functional zoning

system. Itspecifies therulesforthedifferentmanagement regimes. Atthismoment, 2230and230people

respectivelycanbe accommodated inthe resorts ofVosuand Loksa. There are plans to increase this to

accommodate3000and 650peoplerespectively. In theplanned situation, together withlocal inhabitants

and short-time tourists this will cause a density of about 2-3 people per hectare of forest. Due to the

concentration ofpeople around recreational centres, surface damage canbe noticed in frail heath pine

stands. Ifthe long-haul vacationists are dispersed according to the existing lodging facilities, then the

environment will not be damaged.

The forest management methods in the recreational zone include thinnings, sanitary cuttings and

drainage (whennecessary for improving recreational purposes ) . Clear-cuts are prohibited in the entire

park.

Severalprinciples ofnatureconservation demanda protection zonearound theLahemaaNationalPark.

Azonewhichincludes existing andfutureprotectionand recreationareas. Oneoftheaims is to disperse

recreational activities to suitable sites . Another aim is to protect the national parkfrom industrial and

agricultural pollution. The belt of large forests and sparselypopulated rural areas meet these needs.

In the zoning scheme,all the areas of different regimes are scattered and located throughout the park.

It makes a rather colourful mosaic.
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The life ofthe local population

Atpresent,the most actual process is the privatization of lands and other kinds of property. Over the

entire country, tens of thousands of farmers have reclaimed the lands they owned before Soviet

occupation and thousands have started private farming. Next year, when the term to reclaim the

nationalizedproperties is expired, itis possiblethatlocal governments will dividepartofthepresentstate

farm lands (kolkhozes)amongotherlocal inhabitants andevenamongnecomers. Butcertain conditions

and restrictions will be set for the farmers of Lahemaa.

The new land law has not yet been accepted by the Parliament. Several questions concerning the

ownership, selling, renting, etc., ofland have not yetbeen answered.

Thereare about 30 private farms within the park'sboundaries and manyapplicantions to start a farm.

It is generally believed that private farmers will take better care of land and nature, than the great

socialistic collective farms did; where carelessness and ad hoc decisions were the rule. However, there

is a danger that the over-intensification of land use by farmers, caused by perspectives of quick

improvement oflife standards, may cause degradation offarmland and pollution of water when, for

instance,thenumber of cattle increases before a manure handling system is developed.

Mostnewfarmers think of starting with arable farming rather than animal breeding, because the first

givesmorefreedom. Thehope that ecological (organic, bio-dynamic)agriculturewouldspread especially

in this region seems rather utopic, since food prices are extremely high, whereas state shops are still

empty.Thoughthereareafewecological farmersin Lahemaa,themoreexpensive agricultural methods

cannotflourish until people getenoughfood at reasonable prices.

The parkadministration hesitate to give a clear and positive answer to the question, whether the local

inhabitants will benefitfrom living in a national park. Restrictions on certain activities sometimes need

tocompensated, butwiththe general shortage ofmoney, notmuch canbeoffered. However, according

to theparkadministration, concretemeasuredloss (eatencrops or otherdamagecaused byanimals, etc.)

should be compensated.

There are still severalways ofmaking money in thepark. Expanding tourism, especiallyfrom countries

in westernEurope, has encouraged the idea of "farm tourism". Visitors canbe lodged in a typical old

Estonianfarmhousewhere traditional Estonian food is on themenu. Atthemoment, mostoftheseideas

havenotyetbeenrealized. Motels and cafes are stillthemostcommontouristfacilities to befoundinthe

area.

Business activities that do not comply with the objectives of the park, are not allowed. It is noticeable

however,thatmostofthelocal peopledolack themotivation tosetupa business.Andwhenanewcomer

wants to organize activities, he is usually obstructed by the locals.

Conflicts betweenlocal people and visitors canarisefrom the existing food problems .The (rich) visitors

canbuy the limited available goods from theshops, which can result in higher prices for farm produce

(like milk).

Thestationingofthe SovietArmyhas had a considerable influenceonthe development of the park. The

coast was strictly guarded, fishing was prohibited for the villagers, no boats were allowed to leave

offshore .As Estonians are calmbynature,nounpleasant conflicts arosebetweentheborderguards and

local inhabitants. Thehated barbed wire,removedfromthe coastlineonly twoyears ago, preventedthe

building ofhouses and summer cottages too near the coast. The disturbance of seabirds however is

increasing as more people go boating and fishing.

Thearmedforces whichwerestationed southoftheLahemaa National Parkhavecaused severedamage

tonature. Beinguncontrolled masters of33,000ha ofpicturesque landscapes,(oncecalled the Switzerland

ofEstonia,from whichthe localpeoplewereevacuated in thefifties),theSovietArmycontinues, or even

accelerates, clear-cutting offorested land andbombing thebogs. Asweexpect onceagain tobecomethe
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administrators ofthis land soon, a largepart ofthis areawill probablybejoined with Lahemaa National

Park. As a matter offact, on October 30th, 1991, Pohja-Korvemaa State Landscape Protection Areawas

founded, covering 11,283 ha ofthe most valuable parts of the former firing area.

Problems with the park management

Abouthalf ofthecomplaints registeredbytheparkadministration are todo withpeoplewhohavedriven

their cars outside thepaved roads,which is prohibited. Therest ofthe conflicts deals withthe violation

ofrules concerning the collecting ofberries etc., or simply the penetration into the reserve.It mustbe

mentioned thatpickingberries is notmerely a recreationalactivity. Itconstitutes a sizeable contribution

tothescarce food supply ofthe local people. Somemisunderstandingshaveoccurredwith old villagers,

whosetraditional collecting areas appear tobewithin thenaturereserves. It is hard toforcethemtogive

up these berry sites.

Thetask ofa nationalparkinspector is largelythe protection oftheforest, although otherwork, such as,

the felling oftrees is also included . The kind ofpark rangerwhich canbe found in theUnited States has

not(yet)been introduced here. Training courses will to beprovided forthe inspectors, because quitea

few ofthem are unaware ofthe exact contents ofthe rules and restrictions in the area.

Poaching is a big problem that the park administration and nature protectionists have to face. No

poachershavebeencaughtrecently, althoughsignals oftheiractivitieshavebeenreceivedat times.Army

officers can also be accused . The shooting ofanimals in the park should onlybe donebyprofessional

hunters for culling purposes (for instance moose tends to eat most oftheyoung pines). The status ofa

national park apparently keeps many potential poachers from poaching. It also influences the public

opinion that up tonow has been comparatively tolerant towards poachers in our country. Estonian

peasantspoachedforcenturies intheforests whichGerman landlordsclaimedtobe theirs .For traditional

poachers,hunting is first and foremost a way ofobtaining food (Eilart,1976) .

Tosomepeople, however, hunting is more like a hobby. Socialism in Estonia has produced a class of

people who are above the law (communist party bosses, state enterprise directors and government

leaders ofall levels). Theyare unwilling to give up their unofficial but generally recognized privileges.

Theirillegalhunting encourages otherpoachers to continue. Weverymuchhopethatrising democracy

in our country will make all people equal in the eyes ofthelaw.

Estonia's challenges for the future

Wearenow expected to showtheworldwhatweareable to develop in Estonia. Thebeautiful side ofour

society has already been shown to foreigners. The Lahemaa National Park was presented as being

representative oftheentirecountry;as candyona tray. Problemswerelongkeptin thebackground . Now,

expectedfreedomand democracy are challenging everybody,andwemustbe carefultomake theright

choicetobringwelfarenotonly to thelocal people, area, nation or state,but to theearth's ecosystemand

the planetas a whole.
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Introduction

ManyEuropean countries have policies to increase theself-sufficiency ofwood production. This canbe

accomplishedbyusingmaterials other thanwood, for example,plastic, steelor concrete.Wood, however,

is a renewable resource, which compared to other materials only uses little energy and produces less

environmental problems . Recycling ofwaste paper and used timber is analternative for saving onthe

useofwood. Otherways toreachahigher degreeofself-sufficiency oftheuseofwood, include: thebetter

preservationofwood, a higher efficiency intheprocessingofwoodproducts byusingwoodresiduesand

bydevelopingnewindustrial processes producing high-quality wood-products.

Ahigher degree ofself-sufficiency in Europe can also beachieved bya higherproduction ofwood . This

policy canbeachievedbyvarious measures,whichcanbebroadly distinguished intotwocategories.The

firstcategoryconsists ofextending theamountofland occupiedwith trees,for examplealong roadsand

canals,and ofcoursebyplanting trees onformeragricultural land.Thesecond oneconsists ofproducing

morewoodintheexisting forest. Silvicultural measures can alsobe taken, such as, using faster growing

(exotic) trees, earlier and heavier thinning inyoung stands and by organizational, infra-structural and

institutional measures (Hummel, 1989) . Consequently, the emphasis is placed on the production

function, which probably has a negative impact on other functions, such as, recreation and nature

conservation in the case ofthe European forests.

Probably the most importantreason for considering to raise the self-sufficiency ofwood production is

that ofthe negative environmental consequences of the export oftropical wood in these countries (von

Meijenfeldt, 1985) . Cutting trees is one ofthe main causes of deforestation, erosion and desertification.

One should bear in mind that revenue from the export ofwood is very important to some developing

countries . If exports fail several serious (financial) problems will result in these countries.

Theissuementionedabove israthercomplex,thereforean initiative analysis willbedrawn in this paper,

aided by the next theme:

self-sufficiency ofwood production inEurope:amore efficientwood productionsystem in

western countries as an alternative for the import of tropical wood. The consequences for

forestand people both in western and tropical countries.

A closer look will be taken at the environmental problems related to the development process.

Furthermore, theprice, supplyand demand ofwood will befocused upon,followed bythe conclusions

and theunanswered questions.

Development, deforestation and sustainability

Development is often seen as being similar to a higher gross national product (GNP) . But development

is notthe sameas thegrowth of the GNP (Todaro, 1989) . Raising the gross national product by cutting

trees often results in the destruction ofthe forest consequently the living area and the culture ofpeople

livingintheforest. Fornative people this doesnotmeandevelopmentbuta loss ofalmosteverything that
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isvaluabletothem. Women,whoalmostalways are responsible for thecollection offuelwood and non-

timber forestproducts, are the firstwhobear the negative consequences ofthe diminishing forest. That

iswhyitis importanttomakeadistinctionbetweenthedifferentgroups involved inthe exportoftropical

wood. Concessionaries and traders, often companies from abroad, take the lion's share of the profit.

Politicians , government employees, and businessmen often also share in the profits, while the rural

people who have always lived in the area that is clear cut, often get nothing. When speaking about

development, it should be clear who benefits and who takes the negative consequences.

Manytropical countries feel theneed toraise theirGrossNationalIncomeandtheir exportearnings .This

is because oftheir need for economic growth, to earn foreign exchange so that (western) goods and

technologycanbeimportedand theirforeign debts canberepaid. Onewayofearning foreign exchange

isbytheexport ofwood. The total amountofmoney involved in theworld trade in tropical hardwood

is considerable, from 1980 to 1984 this was 7-9 billion US dollars per year (FAO, 1983). According to

Westoby (1978) the first priority for forestry should be to support the traditional rural sector in which

forestry activities should be executed by therural people themselves. Thesecond priority should bethe

forestbased industries focusonthe satisfactionofbasicneeds . Onlywhentheseprioritiesare adequately

metshould it be possible for the forest industry to concentrate on export.

Clearance oftheforest for agriculture is the main cause of deforestation (von Meijenfeldt, 1985) . This

clearance must be understood within the complexity of underdevelopment and development (Otto,

1987). People are more or less forced to cut forests because of the lack of employment in the (forest)

industry,andofthe tradebarriersbywesterncountries, etc.Deforestation is notby definitionaproblem.

Itonlybecomesa problembecause theconsequences ofdeforestation are often negative. Deforestation

can easily lead tothe depletion of the soil, erosion and degradation, i.e., to non-sustainable land use.

Sustainable land use is a necessity, because ofthe need forfood and forest products and also of thelack

ofemploymentintheindustry,forthis generation and fortheincreasingnumberofpeople inthefuture.

Sustainable forestmanagement can bea means offulfilling the short term needs ofpeopleand hence,a

necessaryfactor for long term sustainable land use.

Less thenonly1% ofthe traded tropical wood is exploited from forests undersustainablemanagement.

Sustainablemanagementoftropical forests is noteasyto accomplish. Large scalefelling oftrees provides

a lot ofenvironmental problems, and it is doubtful whether concessionaries are willing to invest their

money in sustainable forestmanagement.Their aim is to get money out ofthe forest.It will take at least

two decades for agood return on investments, which is often far too long for a private company. Small

scale forest management with the participation ofthe rural people who have the right of ownership of

theforestandwhowillgain theprofits, is perhaps abetter alternativeto stop deforestationandtoachieve

sustainableland use.

Price, supply and demand of wood

Thetotalforeignincomein tropical countries is dependentontheamountofwood theyexport, the price

theyget for theirwood and the total costs. A relatively large part ofthe costs goes to the transport of the

timber.For roundwood it canbe upto 40% ofthe price. Often this transport is carried outby companies

in the importing country, consequently a large share of the revenue stays in or returns to western

countries .Forexample,80% ofthe exportofwoodfromIndonesia toJapan is transportedby ships under

aJapaneseflag, while only20% undera Indonesianflag. Taxesthathave tobepayed forimportingwood

consumes another part of the costs . For logs,there is little or no tax to be payed. The morethe original

log is processed, however,the higher the tariff.Tropical countries find itmoreattractiveto transportand

process the wood, because ofthe employment offered, and the higher theadded value, the higherthe

profit.Thereasonthat tariffs for processed wood arehigh is because western countries want to protect

theiremploymentand their profit (Bussinket al., 1982) involved with the transportand the processing.

Thepriceofwood depends on severalfactors;supplyand demandareimportantones. Theworld market

forsupplyanddemand ofwood is howevercomplicated. Woodisanheterogeneousproduct,themarket

is not clear and there are several monopolistic tendencies, which is a negative aspect for consumers as

well as producers . Another important problem is that themarket price does not reflect the actual costs
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involvedforcompensation ofthefelling of trees. This is due tothe fact thatseveralfunctions oftheforest,

such as the influence on the climate and the prevention oferosion arehard to express in terms ofmoney.

Also the costs ofreforestation, or better still, of the sustainablemanagement of forests, are notadded to

the price ofwood. Westoby (1989) : Their price continued to be related not to the costs ofrenewing or

replacing them (he means trees, EV), but only to the costs of gettingthemto the market.'

In Europe, forests have disappeared because other land use activities on the former forest lands were

considered tobemoreimportant. Onlyrecentlyhas therebeenanawareness ofthe importance offorests

among scientists, politicians and western public in general. This awareness is not onlylimited to the

concern about the importance of European forests (acid rain), but also, or perhaps even more, to the

concern about the diminishing of tropical forests. But, which forest must be saved and for whom? In

Europe wehave destroyed our own forests . Howcan we tell people in the tropics notto touch theirs?

Afirst step for many European countries would be to raise the self-sufficiency of wood, which some

politicians seemtobeawareof. Nowadays, theproduction ofwood isnowtakenmoreseriously, perhaps

because ofthe fact that scarcityin thefutureis becomingmore significant. And moreoverbecauseofthe

long time between planting a young treeand the yield of this tree, it is felt that it is time to take action

to increase thesupply ofwood from the forests in Europe. The average production in Europe is about

2.5 m³/ha/yr. According to Hummel (1989) it falls far short of what could be achieved, even when

environmental and social constraints are taken into account. Insome countries anaverage production,

already reached 4 m³/ha/yr or even more. Improved forest management and afforestation in recent

decades have brought about increases in timber production throughout Europe and this trend will

continue under existing policies (Hummel, 1989).

Oneofthe forces behind the destruction oftropical forests is the commercial fellingoftrees forthe export

ofwood. A part of this export is for the European market. In the Netherlands the demand for tropical

wood beganto rise especially after the early 1960s. This wood is mainly used for is the construction of

windows,windowframesand doors. Softwoodwas used prior tothis timeand is still thebestalternative

forthesepurposes. Consequentlyto increase theproduction ofwoodfromDutchforests as an alternative

to tropical wood, it is necessary to emphasize the production ofsoftwood (von Meijenfeldt, 1985) .

Besides Europe other countries also import tropicalwood. Japan imports a substantial proportion ofthe

totaltraded tropicalwood . Nextto highqualitywoodproducts, tropicalwood isused for otherproducts,

even for eating sticks and pulp. The demand for imported wood is rapidly growing in industrialising

countries such as South Korea andTaiwan, and evenin developing countries where there is hardlyany

forestleft, as in Thailand,for instance. Because ofthe growthoftheamountofpeopleand because ofthe

rise ofwelfare in several tropical countries it is expected that theworld demand will increasein thenear

future. Ifthe demand exceeds thesupply,theprices ofwood will rise accordingly. Itwouldthenbecome

more lucrative to cut wood, legally or illegally. Consequently, deforestation as a result of commercial

felling will increase, especially ifthere is no government control. Government control is often difficult

astheinfrastructure ofthegovernmentin tropical countries is oftenweak,and corruptionbygovernment

employees,most ofwhom only get a small salary, is notunusual.

Conclusions and unanswered problems

Thedemand, supplyand priceofwoodin thefuturearenotknown. Predictions havebeenmadein several

studies. Forexample, six differentscenarios werepresentedby Kallio etal (1987) . Abetter analysis ofthe

future demand, supply and prices should be made so that a better estimation of the consequences ofa

higher supply of wood exploited from European forests can be obtained. If a higher level of self-

sufficiency is to be primarily achieved by decreasing the pressure on tropical forests, it might be more

efficientto spendmoneydirectlyonsustainableforestmanagementinthetropics . Because ofthe expected

riseinthedemand oftropicalwood outsideEurope, and because ofothercauses ofdeforestation,a single

activity, likea more efficient wood production system in Europe, to decrease the pressure on tropical

forests mighthave only little impact. Therefore, the following question needs further analysis:
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Is increasing the self-sufficiency of wood production an efficient activity to slow down

deforestation? Or is it necessary to consider the broader context, in which solutions to

environmental problems begin withdevelopmentand sustainable land use?
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Introduction

Therehasbeena general tendency in theso-calledThirdWorldcountries todestroytheirforestresources.

During the colonial period much land was cleared for agriculture. This practice still exists today.

Atpresent, poverty is one ofthemain causes ofenvironmental degradation. People living under these

conditions heavily depend on their natural environment. Overuse ofthe natural resources caused by

inappropriate techniques with little concern for conservation is a common feature.

There are large forest areas in the developing countries which have the potential to be managed as

productionforests forexploitation oftheir valuablespecies. Theproper exploitation ofthese forests will

improve the production capacity and yields in these countries,seen from an economic, social and

ecological points ofview. One can call this sustainable development.

This paperdescribes thepresentsituation in Chile,anexampleofforestryin a developing country. Some

ofthe concepts, however, have a muchbroader application.

The present situation in Chile

Chileis a long and narrow country on the western coast of South America, south of Peru and west of

Argentina. Although the forests are temperate the problems are similar to those of other developing

countries.

Sincethe colonial period, Chile has almost lost 20 million hectares offorest (an area similar to that of the

formerFederal Republic of Germany), because offires and conversion for agricultural uses. Most ofthe

remainingforests, manyofwhicharelocated ininaccessible zones, havebeen exploited fortheir valuable

species .Theamountofwoodactually extracted from this vastarea forfueland timberproducts, however,

was small. Most ofthe material was burned in situ or just left to rot.

Valuable species are still being exploited illegallyfromprivateandpubliclyowned forests,including the

nationalparks. Moreover,there is the problem ofthe increasing demand for firewood, much of which

does not enter the market economy.

Asan illustration, the estimateddrain offorestproducts from the native forest in Chile (plantations not

included) in 1989 is shownbelow.

Industrial use

Firewood

Chips

Total

0.8 million m³

5.0 million m³

1.2 millionm³

7.0millionm³

Actions for the future

Afundamentalaction is thereforestation ofdenuded forestlands. In Chile, approximately 1.4millionha

havebeenplanted with Pinus radiata (Monterrey Pine)andto a lesserextentEucalyptus spp. It is estimated

that there is another5million ha offorestland withoutcover that canbereforested.Animportantforestry
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issueinChile, probably themost controversial, is whatshould bedonewith theremaining nativeforest.

Itisestimated that ofthetotal areaofnaturalforest, approximately5.5 million ha, is potential production

forest. This area has been classified as follows:

Commercial Forests 0.8 million ha

Degraded Forests 4.4millionha

Second Growth Forests 0.3 millionha

Total 5.5 million ha

In the commercial forest area, silvicultural management can be carried out to produce industrial

roundwoodand chips with profitable results . Silvicultural measures should also be undertaken in the

degradedforests, to improvethestands.Thequalitativepoor, defective trees shouldberemovedand the

material converted into chips, which can make the operation profitable in view of the current strong

market.Intheyounger,secondgrowthstands, thinnings shouldbe carried outtoimprovefuturegrowth

andcomposition.

Sustainable forestry development

In recent years there has been considerable political pressure from a worldwide conservationist

movement.Amajorconcernofthis movementiswhetherornot natural forests shouldbeused fortimber

productionand,ifso,howit shouldbe done. In this regard, twoimportantconceptshavetobeconsidered:

preservationand conservation.

Preservation means that theforestresources should notbeused. Instead they should be allowed

toremain intheir natural, pristine condition.

Conservation means that the resources should be utilized to the maximum sustainable level

without alteringthe ecosystemor, atleast,modifying the ecosystemwithin acceptablelimits. An

important facet ofthis concept is to assure the productivity and continuity of the resources for

futuregenerations.

It must be understood that both concepts are important and have their own place in the world. It is

necessary to preserve certain areas and ecosystems in their virgin condition for several reasons: scenic

beauty,as a pool of geneticresources, forresearchand education, fortheir effectontheclimate, recreation,

tourism, etc.

The second concept, conservation, is intimately linked with population. The continuing population

growth creates anincreasing pressure on the environment to provide goods and services. To meet the

demands and to maintain or improve environmental conditions, the concept of conservation mustbe

applied.

Sustainable development is a concept which has become popular in the last decade. It implies:

Theeconomic growth of a country.

Abetterdistribution ofthefruits ofeconomicgrowthtopermitthepopulation to acquirethegoods

and services required.

Conservation ofthe natural resources ofthe country.

These prospects mayseemutopic to developing countries, butit is necessaryto make abeginning, even

ifit is a beginning on a small scale. Developing countries should startwith a basic premise: All land has

a social function, including agricultural and forestlands.

In thesouthern centralpart ofChile (Regions IXandX) thereareapproximately30,000 small land owners

withproperties of less than 30 ha. Many of these owners are subsistence farmers who utilize the native

forestforfuelwoodorburnittoconvertitto agricultural land. Muchofthis land is hillywithsteepslopes.
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After yielding two or three harvests the land becomes severely eroded. A similar situation occurs in

tropical forest areas. Colonization, either spontaneous or government programmed, often results in

felling of forests, burning and conversion of land for agricultural uses. After a brief period the land

becomes eroded, or the soil loses its structureand fertility. Often,the resultis increasedpoverty, loss of

forest and degradation of the soil. In brief,the conversion of forest lands - with soils not suitable for

agriculture - is a problemwhich is reaching calamitous proportions. This scenario is not restricted to

tropicalforestareas only. Ithas occurred, similarly, in other developing countries in temperateand arid

regions.

Animportantproblem in developingcountries is thefragmentation ofland into smallholdings withsoils

notsuitableforintensiveagriculture. Thepopulationhasasubsistence existenceandareoverwhelmingly

dependent ontheir local natural environment, often over-exploiting it. This not only results in forest

destruction but is also followed by desertification.

Prohibition offorestryactivities, permitting appropriateextraction, in native forests is nota solution. To

changethe agricultural habits and traditions of the populations living in these areas, to a forest useand

conservationmentality,wouldbeabetter option.This canbedonebyproviding the localpeopletechnical

assistance,subsidyprogrammes and assistance to establish forest cooperatives (for instance to establish

a small-sawmill cooperation) . This would have the additional benefit of providing employment and

improvingthe economic well-being ofthe local inhabitants, as well as conserving the forest resources.

Privatecompanieswho utilizethe nativeforests inthedeveloping countries, should operateundera legal

system that controls their actions so thattheresourceis protectedand maintained. Atthesametime,the

use of local labour should be encouraged so that employment opportunities are created.

Theappropriateuse ofthe forest can also beimportant in generating foreign exchange for the country.

This point is very important, since most of the developing countries are burdened with large foreign

debts. It is necessaryto eliminatethe practice ofconverting the forests into moneyto repaythe national

debt. Instead, the forests should be managed wisely to secure a sustained production and to maintain

them forenvironmental protection.

At the same time, we should not be guilty of oversimplifying the problem. We must take into

consideration all theecological, economicand social variables.Themostsensiblecourse isto usethe forest

resource wisely for rural development. If one wants to conserve the natural forest it is necessary to

manage it and thus give it an economic value.

Conclusions

The boycott of wood products from tropical forests and the effort to make European countries self-

sufficientinwoodproduction donotseemtobethebestwaytostop deforestation in tropical countries.

Thebestwayto change from deforestation to sustainable forest development is to investigate ways of

managingtropical forests, to instituteappropriatemanagementand extractionmethods, giving the forest

an economic value and thus an incentive for their conservation. Technical cooperation and financial

assistance for this purpose fromthe more developed countries would be a wise investment.

In conclusion, to assure their sustainable production and the conservation oftheir ecosystems, tropical

countries should utilize their forests for production, under appropriate silvicultural systems. This will

have the added benefit of fostering development in rural areas, improving the standard of living and

reducing emigration of the population to urban centres.

Agreat deal of research on the best ways tomanage and utilize tropical forest ecosystems, in addition

to the political will of the government of the country and education and participation ofits population

is required.

216



DEVELOPMENT: THE ONLYWAY TO STOP DEFORESTATION

Marnixvande Gaer

Laboratory OfForestry, State University ofGent

Belgium

Introduction

Theidea tostop or significantly slowdowndeforestation in the tropics by enhancingthe self-sufficiency

ofwood inthedeveloped countries is challenged in this paper. This idea assumes that tropical forests

areplunderedbyrich countries tosatisfytheirhigh demand ofwood. Deforestation is mainlycausedby

small-scale farmingand, to lesser extentbylarge-scale pastureand logging for timber. Theyaccountfor

60%,20% and 20% respectivelyof the deforestation in the tropics (Myers, 1991 ) . This means that 40% is

deforestedbylarge-scale 'actions' ,while60% canbeunderstoodasthetotal deforestation onsmall plots.

Thereal reasons for deforestation, on small-and large-scale,canbetracedto the socio-economicandthe

socio-political underdevelopment ofThird World countries.

Basic principles of development

Development can be understood as a socio-economical and a socio-political problem. Socio-economic

because the matter entails the allocation of resources (income) among a population. Socio-political

because ofthewayanincome is obtained .

Apoorsocio-political development explains the basis of deforestation. Most of the deforestation in the

tropics iscausedbysmall-scalefarming, which canbe interpretedas subsistencefarming. Thismeansthat

people satisfy their elementary needs by producing the food themselves rather thanbybuying it. The

latterimpliesafinancialincome. Peopleare forcedto deforestand to cultivate theland tosurvive. Because

tropical forests cover a vast area, the value ofthe forest and its functionsseem verylow togovernments

andevenso to thepoor people. It seems impossible forthese poor people to exploit the forest to sell the

wood .Therefore deforestation is tolerated or even stimulated bygovernments, with the advantage of

(orin order to maintain) political stability.

Underadictatorship, poorpeopledonothavethepowertodemandguaranteed minimumwages, social

infra-structure, etc. Democratization can setan economicaldevelopmentinmotion. Providinganincome

decreases the people's dependency onthe need for producing their own food. Opportunities for the

evolutionofspecialized economicbranches comeinto existence . People can concentrate their activities

onspecific activities, such as agriculture, small scale industry, forestry, etc.

To puta halt tolarge-scale deforestation actions for pasture and for timber harvesting should be taken.

Large-scale pasture for export does not seemreally profitable in some parts ofthe tropics (e.g. Brazil;

KatzmanandCale, 1990). Itis practisedbyasmallpowerfulclass whichis (over-)compensatinglowmeat

selling pricesandother loss makingfactorsbydefending theexistence ofhighsubsidies,lowwages, low

landprices, etc. Although therevenuesfrom this serve only a very smallpart ofthepopulation, theycan

contribute to the development ofthe country, provided that the revenues find their way to where it

belongs. The rich class represents a potential capital which can provide primary investments, once

democratization is initiated .

Creatinghigherprices orimproving thetimbermarketconstitutes onlyhalf themeasures toforceforestry

towardsaform ofsustainable land use. What is also needed to stop deforestation is anawareness ofthe

scarcityofforestland. Deforestation will not stop untila buyerhastopaya price forwood that is related

to its scarcity. Withpresentprices, thebuyer is not aware ofthescarcity ofwood. Therefore exploitation

companies should have to pay an appropriate tax or price calculated according to the use oftheforest

(extracting timber and non-timber forest products) . This assumes the existence of property rights.

Consequently, the question arises as to how these rights can be granted and what the position of

indigenous peopleandcommunities willbe. Howcan theindigenous populationbecomeanintegral part

ofthe technologically developed society? Or tobemore specific, which role can theyplayin "modern"

forestry?

217



Forests, agrowing concern

Implications for tropical countries

From theexplanation alreadygiven, it is clearthatdeforestation is notcausedby thehigh demand ofwood

in rich countries alone, but mainly as a result of the under development of theThirdWorld countries.

Only20% ofthe deforestation is causedbyloggingfor timber,butcanberegionallyimportantasinSouth-

East Asia, for instance (Myers, 1991). Although in this case deforestation is linked with the felling of

timber,the real cause can be traced to the lack of control over the felling activities. Local people are

powerless and cannot control the felling activities directly or indirectly.

Furthermore, several reasons indicate that self-sufficiency ofwood in the rich countries has onlylittle

impactonthe tropical wood-exporting countries. Inthe firstplace,thewood fromcurrent afforestation

in developed countries cannot be harvested before the years 2000-2010. In Belgium for example, the

minimumage for the fastest growing trees (poplar) forsawnwood is 15years . Oak demands at least80

years ofgrowthbeforea smallquantityofhigh-qualitywood canbesawnfromsuch trees.Normallyoak

shouldbecutattheage of 150 to 300 years. Thefirstharvestedwood will be usedas industrialwood where

itwill beconverted topackingmaterialsandmass-productssuchaspaper, fibreboard, particleboard, etc.

This is because ofthe small proportions of the slow growing tree species with high-quality wood and

becauseofthelow intrinsic wood quality of the fast growing tree species. Theprospectis that onlylow-

qualitywood will be produced from the currentafforestation in Europein the near future. Whileat the

sametime only high-quality tropical wood species are imported bytherich countries The assumption

canbemadethata countrylikeJapanand theEuropeancountrieswill remaindependentontropical high-

qualitywood resources fromthe tropical forests for the timebeing. For these reasons no changes inthe

existing or future estimated demand for tropical wood canbe expected in the near future.

Secondly, high-quality tropical wood has properties that temperate orboreal wood species have not. In

addition, therearemorediverse treespecies withso farunknown technical properties tobefoundin the

tropics compared with temperate and boreal regions.

Implications for the rich EEC countries

Afforestation intheEECseems tobefavourablebecause ofthe highimportbill forwood . One ofthemost

obvious advantages ofafforestation in the EEC is a decreasein the production ofagricultural surpluses.

Tobalance the agricultural production in the EEC, the afforestation area is estimated at 10 to 15 million

ha (Strehler, 1990; Hall et al, 1991) . After a short period the agricultural surpluses of the EEC will be

withdrawnfrom themarket.This can beunderstood as apurewaste ofmoneyandhuman effortswhich

always has negative economic consequences.

The production of these surpluses is maintained by subsidies which seem to be enormous. Farmers,

whoseorganizations are oftenpowerful and whodonot consider afforestation asanalternative to their

agricultural activities, demand that these subsidies bemaintained.

Asituation that has already been described concerning the Brazilian large-scale pasturers seems to be

comparable here. The only difference is the magnitude of the subsidies demanded. In the EEC, these

subsidiesmayjust, orpartly,compensate forthe actuallowmarketprices, and canbeseenasanexpensive

socialpayment. Therefore the socio-economical aspects ofthe policy favouring afforestation intheEEC

shouldbequestioned. Forexample: is afforestation ofthe land offarmerswhoretire, togetherwitha land

policy to improve the rentability of both forestry and agriculture, a step towards a solution for the

problems facing the policy of afforestation?

Afforestation in the rich countries may become necessary. The internal demand for wood in the

developedcountries willincrease.Woodorwoodproducts canbe usedas alternativebuilding material

for the constructionofhouses,butalso as areplacementforfossil fuel (methanol).Asnon-wood products

becomescarcerand/or moreexpensive,the situation will becomemorefavourable for theuse ofwood.

As woodbecomesmoreabundanton the market, itwill becomecheaperandtheuse ofwood can increase.
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Conclusions and remarks

Theideaofahighwood demand oftherich countriesasthecause ofdeforestation is notcorrect.Themain

causecanbefoundin socio-economicaland socio-political reasons. Ifpoorpeopleget morepower,their

incomealsowillbecomemorerighteous . Consequentlytheirdependency onselfcultivation ofland and

deforestation will decrease. Therefore one can state that: development is the only way to stop

deforestation.

Becausethe demand for tropical wood by developed countries is expected to remain unchanged, the

Third World countries will have the opportunity to obtain an income, which - if used wisely - could

improvethedevelopmentoftheseThird World countries.Whatis more,one canassume that a process

ofdevelopmentwill be accompanied byanincreased demand for wood.

Insometropical regions,afforestation does nothavetobe restrictedto rich countries.Highdeforestation

rates result or will result in a shortage of (fuel)wood.
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Introduction

Thedrastic increase in population leads to an increased demand for natural resources. Wood is notan

exception.Thegreaterthedemand, thehigherthe price, although themarkettrends remain unpredictable

(Todaro, 1989).

Thetropical countries havegenerallybeenblamed forcausing aglobal environmental deterioration. This

blame is based on the over-exploitation of the forests in tropical countries. It should be remembered

though, that the occurrence of acid rain in western countries has partly destroyed the forestin these

countries .Acid rainis the resultofexcessiveoverindustrializationinurbanareas.Westerncountrieshave

cautioned the tropical countries not to cut too many trees inthe name of the protection of the natural

environment, although they too should be blamed for the destruction of the forests in our part of the

world.

TheEuropean countries are looking forward to making use of other wood substitutes such as plastics,

steelor concretein thehopethat they will nothave to rely on suppliesfrom tropical countries. Measures

havebeen taken to plant trees along roadsides and canals, and to some extent,afforestation onformer

agricultural land has already been carried out. These activities can lead to a higher degree of self-

sufficiency ofwood production in Europe.

Implications

Whether Europe canbe totally self-sufficient in wood production is questionable. Thepositive effect of

a greater self-sufficiency is that Europe will not have to rely on tropical countries for the supplyofraw

materials,inwhich this case tropical countries will apparently lose their major income fromthe export

of tropical wood. But this is unlikely to happen as there are a few other factors that will determine the

impacton the tropical countries.

Westoby(1978) states that there are three priorities to be dealtwith when forestryactivities areplanned

andmanagedindeveloping countries . Thefirstpriorityshouldbegivento activities that supporttherural

people who carry out forestry activities . The second priority is that forest based industrial activities

should be directedatlocal consumption and onlythe third priorityshouldbegivento activities directed

attheexportofwood . Currently,Malaysia exports onlyhighqualitywood products suchassawnwood,

plywood, woodchips, and furniture. But this is not the case forthe local market. The local consumers

know thatthey are buying lower quality products. It is my opinion, that if the European countries are

self-sufficientinproducing theirownhardwood, oriftheycan find substitutes forthedarkcoloured, high

qualityhardwood, then the local consumers would be only too happy and willing to pay for the high-

priced, high quality local products.

The demands

Wecannot deny that there is an insufficient supply of good quality products within Malaysia, itself.

AlthoughMalaysia atpresentexports goodqualityproducts, it is notanexaggeration to say thatour local

consumers wouldbe perfectlyhappyand willing to paya higher price for these good quality products

for theirown consumption. Forexample, plywood ofhighgradeand superior quality isbeing exported

andall that is leftforthelocalmarketis wood that is rejected forthe exportmarket.Local consumers also

need good quality products, however,and are willing to pay ahigher price.
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Thegrowth ofpopulation within the ASEAN region results in a higher demand for wood. Thegrowth

ofhousing estates is tremendous . Private enterprises plant trees such asrubberand oil palm not onlyfor

agricultural products but also for wood substitutes . If the European countriesbecome self-sufficient in

forestproducts, the tropical countries will have to findnewmarketsfor the exportoftheirproducts .The

ASEAN region is a growing market. The Middle East countries are also known to be potential buyers.

As aresult oftherecent GulfWar, Kuwait and Iraqhaveto rebuild their countries to compensate forthe

losses during the tragedy. This should certainly create a highdemand in wood consumption.

Industries and other sources of income

WhenEuropean countries become more self-sufficient in wood production, tropical countries have to

alter their market-oriented products. Thewood producing countries should have more industries that

useraw material fromthe forest instead of exporting raw materials such as logs and saw wood. The

technologicalknow-howoftheJapaneseis neededtosetupfurtherprocessingmillsinthe tropical region.

Malaysiadoesnot solelyrely onthe export ofwoodproducts as themainforeignexchangeearner.There

arealso otherresourcessuch as petroleumand naturalgas.Thecountryis nowconcentratingontourism

as thenumber one income source for the country in the near future.

Conclusions and recommendations

Since theEuropean countries are so concerned about the diminishing tropical forests (Hummel, 1989),

Iwould suggest that theyshould investtheirmoney in our forests. Theycanhave concession areasand

havetheirownforestmanagementstrategy towards sustained yield management,bearing in mind that

conservation ofthe forestshould bethe toppriority. The return ofthe investment ofEuropean countries

maytakea longtime,butifthesecountries aresincere enough to wantto maintain orupgradethe quality

of the environment for the betterment oflife, what are two or three decades?
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THE CONSEQUENCES OF A HIGHER DEGREE OF SELF-

SUFFICIENCY OF WOOD PRODUCTION IN EUROPE; A case study of

the situation in the formerWest-Germany

Jens Mackensen

DepartmentofForestry, Georgia-Augustina-Universität, Göttingen

Germany

Introduction

Because ofwasteful exploitation, 40% ofthe tropical rainforests arealready irretrievably lost and clear-

cutting continues at a rate ofmore then 11 million ha/year (Council on Environmental Quality, 1980;

another source even has estimated it to be 20 million ha/year; Anonymous, 1991 ). The tropical Asian

countries have the highest forest destruction rate. They also have the highest export rate (they export

mainlytoJapan) . Ofthe tropical logs imported bythe formerWest-Germany, about65% camefromSouth

and South-EastAsia (Anonymous, 1989) . Africa usedto be themain exporting continent to Germany.

Now, having lost about 85% of its former primary rainforests, and despite its disastrous economic

situation, Africa still exports more than 30% of its logs untreated. In South America 10 to 30% ofthe

growingstockofthe rainforests are exploitable (at the presentstate oftechnology). South America does

not playanimportant role in the exporting of tropical logs, but that may changeinthe future (Council

onEnvironmental Quality, 1980).

At the same time (talking about the last 30 to 40 years of tropical forest destruction) the EEC faces

problemsofanastonishing surplus offoodproduction inthe twelvemember-states. Consequentlyithas

becomenecessaryto lay fallowaboutone third ofthe agricultural lands until theyear2000 (Councilon

EnvironmentalQuality, 1980) . This meansin concrete numbers that morethan44million ha in theEEC

has to be laid fallow of which no less than 4 million ha is situated in the former Federal Republic of

Germany (FRG; Kroth, 1987).

Onlyrecentlyhavepeoplebegunto combinetheproblems in order tofind thepropersolutions . Questions

that ariseare: Isincreasing thewoodproductionin Europebyusing the fallowland therightwaytostop

clear-cuttingand destruction ofthetropical forests? Arethereeconomicconnections, andwhatarethey?

Iwill try to point out the present situation of the German timber trade, within the limits of this paper

followed bythedevelopments between Germany and the EEC. A closer look will be taken at possible

trends in thetimber trade ofthe less developed countries. Comparingboth results will hopefullylead to

theformulation ofanacceptableresultconcerning thepossibilities andtheconsequences ofafforestation

in the EEC.

Note,that in all available literature there is no mention at all of a connection between the afforestation

offallowagricultural land and the intention to stop deforestation in tropical rainforests. Itwouldseem

thatup tonow, nobody has published a study onthis topic. Furthermore, it is verydifficult to compare

the different statistic numbers in the various studies and even among the responsible institutions such

asFAOandECEthereappears tobea greatdeal ofspeculationaboutthefuture oftheglobal timbertrade.

As thereader hopefully will understand, this is whythis paper does not offer anydefinite results, but

onlya reconnaissance of the problem.

The timber balance of Germany

The timber balance in 1989 of the former West-Germany shows a consumption of about 70 million m³

(measuredas equivalentofrawtimber), facing avolumefelled ofabout32 million m³ (Anonymous, 1991).

Thiswouldimplythat the FRGannuallyimportsmorethan50% oftheirtimberconsumptionandfor this

reason the FRG mighthavea particularinterestin increasing their self-sufficiency ofwood production.

But actually that is a precipitate conclusion, because for instance the timber balance also includes

recycling paper, whichonecan hardlycountifone is interested ina comparisonbetweenthefelledvolume
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andtheraw timber consumption. Ifthemostimportant quantities ofimportand exportare considered,

theresultis asurplus ofimportedtimber ofabout30% witha pessimistic trend forthefuture (Krothand

Plochmann, 1984; Kroth, 1987). To estimate the requirement ofthe timberindustryfor the nearfuture,

it would seem necessary to analyse the timber balance more precisely.

Pulpwood, withimports totalling 11.3 million m³ (1985), is by far themostimportant commodityofthe

timberimportand hence, probably the most lucrative one. In the paperand cardboard sector, the FRG

imported 5,5 million m³ of timber a year (Kroth, 1984; Anonymous, 1989) . To meet timber demands,

slender softwood (so-called industrial timber) from Scandinavia and Canada was chieflyimported. It is

foreseeable, that therewill be a growingtrend to importthis kind oftimberfrom theexpanding number

oftropical forest plantations, for instance, from Eucalyptus plantations in Central-Africa.

Toachieve complete self-sufficiency in the sectors mentioned above, (which will haveno impactonthe

deforestation of tropical rainforestwhatsoever), 17 million m³ ofindustrial timber would be required,

which is morethanhalftheannual cutting in formerWest-Germany. Besides, it wouldnotbeprofitable

because oftheimmensecosts incurred fortending and harvesting theplantations in the FRG(compared

tothecostsinThirdWorld countries). Theonlyprofitable trade fortheGermanforesteconomyatpresent,

is the market for logs of deciduous trees. The annual cutting is expected to slightly decrease within the

nextfewyears (3.7to 3.2 million m³) while at the sametime,theconsumption will increase byabout 2%

(FAO, 1986). Sincetheunification ofthetwoGermany's in 1990, this trend willbecomemorenoticeable.

To meetthe present net-import of broadleaved timber plus the expected extra demand of imported

broadleaved timber, not more than 10% of the fallow agricultural land (400,000 ha) will be used for

afforestation (taking into account an average annual increment of 2 m³/ha; Kroth, 1987) . This fact,

together with a growing future interest in bio-energy (wood briquettes, see projects in Sweden and

Finland) as well asan increasing domestic timber industry (Hummel, 1989), will justify a future policy

ofincreased afforestations. I personally think that the tendency described will not be welcomedbyall

interested parties, because ofthe unknown impacts ofthe government policy and of the agricultural

policy (in particular theworsening ofthe financial situation offarmers).

The consequences of afforestations in Germany on tropical rainforests

Will therebea noticeable relieffor the benefit ofthe rainforests because ofthe anticipated afforestations

in Europe?

In1987,the FRGimported 1.9millionm³ oftropical timber (mainlyhardwoodused for carpentry), which

represents (only) 3% of the total consumption (Anonymous, 1989) . In the very same year the EEC

imported 11.3 million m³ of tropical timber,being the second biggest importer afterJapan (Council on

Environmental Quality, 1980; FAO, 1986; Anonymous, 1989) .Theoretically, tropical hardwoods can be

replaced almost entirely with indigenous (European) timber. In case of a complete renunciation of

tropical timber, a further 1 to 1.5 million ha of fallow land for afforestation will be needed. That is one

fourth of the land available (see above) . It can be understood, therefore, that tropical timber can be

replaced from the industrial point ofview as well as from the agricultural-silvicultural point ofview.

However,the production of proper diameter classes may take some 60-150 years and by thenthe last

accessible primary rainforests will probably have been cut down.

The growing shortage of tropical timber is bound to increase the demand for European and North

American timber (simply to substitute the tropical hardwood). Consequently, the forest area in these

regions will alsoneed to be increased. Moreover, the degree of self-sufficiencymightincrease too. Even

with the help of optimistic acceptances it seems unrealistic that deforestation of the underdeveloped

countries willstop ifEuropean, North American or even Russian timber substitutions were successful:

it would simplybe too expensive. Besides, countries of the northern hemisphere would not be able to

producethe required quantities oftimber. Therefore the deforestation ofthe tropicalrainforests will not

onlycontinue,butintensify, because oftherapidlyincreasing population inmanytropical countries .The

result would be an increasing demand for more land and a higher consumption of fuelwood.

Furthermore, an expanding industrywill need new quantities oftimber.
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It can be said that a more intensive wood-production in Europe does not necessarily imply an

accompanying increase in self-sufficiency. Theincrementmightjust compensate the rising demand. A

higherproduction oftimbermeans agrowingtimber industry, thegrowthofthegross national product

and maybe a higher degree of self-sufficiency. But it definitely does not mean a slowing-down of

deforestation in the tropical rainforests.

Conclusions

It is not a matter ofeitherincreasing the self-sufficiencyin wood-production in Europe ordevelopment

aidandsustainablelanduseforms in therespective countries. Itis amatterofboth. Apartfromobtaining

moreself-sufficiency inwoodproduction, the industrial countries should increase their efforts to save

theremainingtropical forests . Inmyopinion, aboycottoftraded, tropical logs, whichare notfromforests

undersustainablemanagement, is yet to come. Itmightbea hard deal for the economyofthe respective

underdeveloped countries as well as for the undersupplied industrial countries, but at the moment it

would seem to be the best way to underline the vital nature of the issue of the survival of the tropical

forests.

Thefollowing questionsremainunanswered :Whatwill happentothe timbersupplyinEurope, should

there be an immediate effective boycott of tropical logs? What will be the future capacity of tropical

plantations with regards to pulp production in Europe?
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Final statement

Conclusions

1.
Atpresent,manisamain destroyerofnature,dueto anattitude thatdoes notrecognizethemutual

coexistence of manand nature.

2. Foresters havelittleinfluence onpolicyand decision making,becauseofanundervaluation ofthe

importance offorests for society in the decisions taken concerning land allocation and forest resource

utilization.

3. Although forests should remain the basic object of forestry education, the education is often felt

tobeincomplete, witha too narrowfocus on forests only.

4. Theforesteroftodayis too littleawareand concernedabout the society outsidehis/herforest, that

has direct influence and interests in the forest.

5.
Thereis alack ofpublicunderstanding offorestry, due to a publicenvironmentaleducation system,

in whichforestry is not yet included.

Specific conclusion on land allocation

6. Priorities in landallocationareoften notgiven to forestry, due to thefact thatnon-foresters decide

upon the allocation of land for specific purposes.

Specific conclusion on forest resource utilization

7. There is still a lack ofan appropriate (financial) valuation system for forests and forest functions.

Recommendations

8. If foresters want to takemore responsibility for the world's forests,the role of the forester has to

change. Foresters should:

come out of the forests and step into society;

actively take part in decision making processes concerning land allocation and forest resource

utilization on all levels;

increase public awareness about the growing concern about the world forest resources by

improving extension and education on the importance of forests for society;

promote otherfunctions offorests besides the wood production function;

translatehis/herexpertknowledgeregarding forests intoworkable adviceon whichpublicaction

canbebased;

find an optimal balancebetween people's interests,with a special reference to the local interests,

and fragility of nature;

objectivelyrecognize priorities of society, either to theadvantage offorests or tothe advantageof

other land uses;

realize that he or she has not only to deal with trees, but also with people.
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9. The forestry educational system has to change and should:

10.

integrate knowledge ofother disciplines, especially sociology, into the forestry discipline;

allow an increased influence of the forestry students on the build up and contents of their

education;

offer forestry students a global orientation, by giving opportunities for exchange of ideas and

opportunities for research, nationally as well as internationally;

make efforts to reduce the gap between theories and reality.

Regional, national as well as international cooperation between policy-makers and foresters has

to be improved to solve problems concerning forests on a global level.

11. The basic element of long term solutions to environmental, and more specifically, forestry

problems in the world is a mental revolution, which means a change in attitude from consumerism

towards an active responsibility for ones environment.

12.
More efforts should bemadeto construct environmental based regulationsand laws in order to

supporttheimplementation of land use and forest policies.

13. Communicationbetweenforesters, decision-makersand society shouldbeimprovedbydeveloping

the forester's communicative skills.
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Epilogue

FROM GROWING CONCERN TOWARDS ACTION: WHO IS FIRST?

Prof. A. van Maaren

DepartmentofForestry, Wageningen Agricultural University

TheNetherlands

At the sunsetofthe XIXth International Forestry Students Symposiumit is an honour for me to address

you and add some ideas to all the issues you did review last week: what is next?

Today,Ijoinedyouinyourefforts to developthefinal conclusionsandrecommendations.Theenjoyment

oftheblessings ofasymposium,suchas,thegrowingfeeling ofsolidarity,the exchange ofopinions and

thebreedingofideasshould culminatein fetchingphrases. Phraseswhichwouldachieve ... Indeed, what

could theyachieve?

Ihavebeenpresentat several congresses,symposiaandworkshops,amongwhich threeWorld Forestry

Congresses : at Buenos Aires, Jakarta and Mexico-City. Each ofthose ended withfinal declarations . Yet,

what were the results? Big words and fair words, expressed solemnly and confirmed by all the

participants. But who remembers all these words after a few weeks have passed? In spite of all the

congresses that have taken place over the past 20 years, deforestation and desertification processes did

not stop at all. On the contrary, they have been proceeding at an alarming, even accelerating ...

You,inyourturn, have also drafted a final statement: again anewrangeoffinewords has emerged . Was

it once moreastatementwithoutpersonal commitment? Frankly speaking, when I cast a glance atyour

final statement,myconfidencein yourwords isgreaterthanin thoseofthecongresses Imentioned before.

This is simplyforthevery reason that you did pinpoint your personal commitment.

Ourhopes for abetter future rest with you. Your commitmentto all forestry matters that still go wrong

will contribute to the skills and abilities thatyou readily seek to develop. In the struggle for survival of

forests and mankind, all these assets are needed ifyou are to stand your ground. I feel I could make a

contribution to this commitmentbyadding a fewremarks.

Thefirstpointthat shouldhaveyour undivided attention is the growing concern oftheshrinkingforest

areaand its degradation, whichis happening atan unprecedented rate so far. Howshouldyoucommit

yourselftosuchan issue? Howcan growing concernbe transformed intoanact ofcommitment? Itmay

help to realize that problems also appear on a certain scale. The largest scale of deforestationand forest

degradation tends to occur not in the northern but in the southern regions, notably the tropics.

Nevertheless, the shrinking ofthe forest area is a global problem on a global scale; indeed a problem of

international economicrelations.

We from the North are still removing cheap raw materials fromthe South and converting them into

products wetrade forprofitontheworld market. Yethowcanforestryprofessionals bring this immense

problemwithinthe confines of a practicableframework?Within North-South relations, the South should

be enabled to develop a pattern ofland allocation in which sound, ecologicallybased land use cantake

place. Enabled, thatis to say,bya changeofattitude in the North. Ido notmeanakind oftutelage ofthe

wealthyNorth, instead,the sharing ofits wealth with our poorer partners in theSouth. In other words,

this change should take place not at the expense of, but for the benefit of developing the rich natural

resources in the South.

Steppingdownfrom this tremendouslycomplex internationallevel to the regionalone,thesameproblem

of the vanishing forests appears. Provided solutions will be found for the troubles in international

economic relations. On the regional level, professional foresters are more in touch with the actual

situation. Attention can be paid to the driving forces: themasses ofpoor populations looking for their

subsistence. Usually they haveno other opportunity than toslashand burn theforestagain, and afterits

depletion move to the next forest. Here the scope ofland usecanbe shifted by means of social forestry

strategies, at a local level effectuated by agroforestry or silvi-pastoral approaches.
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Youshouldbeaware,however, thatwein the North, or atleastin Europe, have to face similar questions

ofland use.TheEEC questions agricultural landwe nolongerneed forreasons ofoverproduction. This

calls for important changes in rural areas,changes that should have at least included a socio-economic

component,for thesearethemainproblems that farmers encounterwhen their former agricultural land

is afforested .

The second point that I would like you to consider emerges from the following questions. Are you

conscious ofthetensionbetweenthe sciences and the policies thatgoverneveryday practice? Ordo you

only feel bound by the chains of existing laws and regulations, which apparently are, in most cases,

outdated?How wouldyour newlygained professional forestry expertise be allowed to touchuponthe

roots of evil that affect the resources offorests and forest components? Ofcourse,your chances will be

different in accordance withthe different sites and conditions in your home country.

Some ofthe fruits of this symposium are laid down in the recommendations . One of these is highly

important for your forthcoming professional lives: it is the question about the extent to which your

(university) forestrycurriculum has provided you with the know-howand skills to deal with decision-

making. As agents ofchangeinthefield offorestry,areyou criticallyaware ofthe outdated existinglaws

andregulations, the institutions, and the paradigms ormyths that lie at the root ofthese matters? Have

yougainedanyinsightintohowpolicieswith respectto land use,forests and trees should beformedand

formulated?Anddoyouknowhowrigid policies canbereformed and reformulated inthenearfuture,

forinstancebyadaptingthemtothechangingconditions inyourhomecountry? Thisdoesnotmean that

each of you should develop into a forest policy expert. Nevertheless it is myopinion that each ofyou

should at leastuseyour studiousness andyouropportunities tolearn in ordertoadoptsome sensitivity

to policy questions . In myview,the "structural contents" ofthis XIXth International Forestry Students

Symposiumwill allowyou to proceedin thisway, each according toyour own personal responsibility

and ability.The"structural contents" offers arangeofitems fordeliberationinthelight ofpolicymatters.

Theworld is in dire need ofyour newly gained expertise, but please use itin an effective way. Do not

wait for changes inthe curricula, but put it forward yourselfwith all your energy!

Inthemeantimeyouhavebrokenwith thetarnished imageofforesters as beingsolely capableofplanting

andharvesting trees . Keepcommitting yourselfto actina different,moreor less revolutionaryway. Try

toimprovetheworld, startingwithyourself;preventfinestatementsandnot effectfromruling theworld.

Ihavegained the impression thatyouwere all training up yourselves during the past sevendays, each

ofsome16hours workload. Youwereprivileged to getsuchanopportunity. Nevertheless youareall still

young, so you arehardly in a position yet to putyour experiences into practice and to pursue modern

scientific knowledge in everyday's life. However, it ismy opinion thatyouwillnot easily forgetthe so-

called "Wageningenapproach"youbecameacquainted withduringthissymposium. And Iamsurethat

it stands a good chance ofbearing its fruits sooner or later.

In conclusion, dear friends from everywhere in the world, I hope you will have a safe journeyhome,

carryingwithyouthe symposiummessageto pass it ontoyour colleagues over there.May it be forthe

benefit offorests and forestry and, last but not least, for the wellbeing ofthe society you are part of.

God bless youall.

I declare the XIXth International Forestry Students Symposium closed.
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