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Remark
This thesis deals with a methodology that is called USTED. This methodology is
under development within the Universal Outpost of Wageningen Agricultural
University, the organisation that hosted the researcher. For the analysis in this thesis,
the version of US TED that was available in winter 1997 is used. Meanwhile,
development continues, so at some points the recommendations that are made will no
longer hold for the final version that will be finished at the end of 1998. More details
about the developments at the moment of writing can be found in (amongst others):
Bouman, B.A.M., Jansen, H.G.P., Schipper, R.A., Nieuwenhuyse, A.N. and
Hengsdijk, H., 'A methodology for sustainable land use exploration at the regional .
level: application to the Atlantic Zone of Costa Rica', forthcoming.

Summary
The central issue to this thesis is the evaluation of the so-called US TEDmethodology (Uso Sostenible de Tierras en Desarrollo, sustainable use of land in
development), a computer-aided tool, that aims at supporting policy making with
respect to land use in the Atlantic Zone of Costa Rica. The US TED-methodology is
based on a linear programming module that selects land use activities, while
optimising a selected objective. The methodology thus evaluates objectives and
reveals the trade-o:ffs between different objectives.
When evaluating the USTED-methodology, two lines of thought are used. On the
one hand a positivistic, linear vision of enlarging knowledge is used, that is inclined
to promote a top-down way of distributing this knowledge. This style of science
produced the methodology and the data that it leans on. On the other hand a
constructivistic vision is used that offers a grip to smoothen the interaction among
the policy makers in the region. This thesis partly is dedicated to integrating ideas
from the social sciences in a natural science approach.
As information sources to this thesis literature has served, as well as interviews with
relevant actors in the Atlantic Zone. To operationalise the research issue, several steps
have been made. The first step was to perform an actor analysis. Five separate actors
are identified, which are Conservationists, Small farmers, Banana producers, Cattle
rangers and Loggers. Their visions on land use are described, which led to the
formulating of three scenarios for the USTED-methodology. These are Conservation,
Social Development & Regional Subsistence and Export. They represent extremes in
the solution space of policy views. The optimum land use scenarios for these policy
views, as generated be US TED serve as an input for discussions in so-called
platforms, which are surroundings of decision making, accessible by all relevant
stakeholders.
Critical feedback from the natural sciences on the US TED-methodology is the necessary
data collection efiorts and the fact that for interpretation of the results expert knowledge
is needed. Advantage of the methodology is the possibility it offers to explore large
numbers of alternative production systems. Besides that, it offers an understanding of
systems behaviour due to transparency of model components.
Critical feedback from the social sciences on the USTED-methodology is that the
methodology is developed without consulting the presumed users. Aiming at policy
makers as a target group to induce land use changes, is considered a too high level by
some social scientists, since they think it important to start as close to the land as
possible to really influence the use of it. However, the need for a collective organisation
at a higher level than the individual level and to realise a situation of social learning,
especially when dealing with complex problems, is there.
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Resumen
El tema central de esta tesis es la evaluacion de Ia metodologia Hamada US TED (Uso
Sostenible de Tierras en Desarrollo), una herramienta en base de ordenadores, que
intenta apoyar la toma de decisiones politicas en cuanto al uso de la tierra en Ia Zona
Athintica de Costa Rica. La metodologia US TED esta basada en un modulo de
Programacion Lineal, que selecciona actividades del uso de la tierra, optimizando al
mismo tiempo un objetivo escogido. La metodologia evalllit objetivos y muestra las
diferentes relaciones entre los objetivos
Cuando se evalua la metodologia USTED, se usan dos lines de pensamiento. Por un
lado, una vision positivista y lineal para ampliar conocimiento, que tiende a promover
una manera de distribuir el conocimiento desde arriba a niveles mas bajos. Este estilo
de ciencia ha producido Ia metodologia y los datos en base a ella. Por otro lado esta
una vision constructivista que ofrece un apoyo para suavizar las interacciones entre los
que toman las decisiones politicas en la region. Esta tesis esta dedicada parcialmente a
integrar las ideas de las ciencias sociales en los metodos de las ciencias naturales.
Como fuentes de informacion se han usado la literatura y encuestas a actores
relevantes en la region. Para operacionalizar el tema de investigacion, se establecieron
varias fases de trabajo. La primera fase fue hacer un analisis de los actores. Se
distinguieron cinco grupos de actores, conservacionistas, pequefios productores,
bananeros, ganaderos y madereros. Se describieron sus visiones sobre el uso de la
tierra, y estas nos llevaron a formular tres escenarios para la metodologia US TED.
Estos fueron Conservaci6n, Desarrollo Social & Autosuficiencia Regional y .
Exportacion. Estos escenarios representan extremos en el margen de soluciones de
usos de la tierra. Los resultados de los escenarios, calculados con USTED, sirven
como entrada para discusiones en las llamadas plataformas, que son sit!uaciones de la
toma de decisiones, accesible para todos los actores relevantes.
Una reacci6n critica de las ciencias naturales es el esfuerzo necesario para obtener los
datos y el hecho que para la interpretacion de los resultados se necesita el
conocimiento de un experto. Una ventaja de la metodologia es la posibilidad de
explorar grandes nUmeros de sistemas de producci6n altemativas. Ademas, la
metodologia ofrece una mejor comprensi6n del comportamiento del sistema como
resultado de la transparencia de los componentes del modelo.
Una reaccion critica de las ciencias sociales ala metodologia es que esta desarrollada
sin consultar a los supuestos usuarios. Perseguir como objetivo la toma de decisiones,
a veces se consideron un objetivo demasiado alto, por parte de las ciencias sociales.
Estas creen importante empezar tan cerca de la tierra como sea posible, para influir
realmente en su uso. Sin embargo, existe la necesidad de una organizaci6n colectiva a
nivel mas alto que el individual, y de conseguir una situaci6n de aprendizaje social,
especialmente cuando se trata de problemas complejos.
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Sam en vatting
Het centrale onderwerp van deze scriptie is de evaluatie van de zogenaamde USTEDmethodologie (Uso Sostenible de Tierras en Desarrollo, duurzaam gebruik van land in
ontwikkeling), een door computers ondersteunde methode die zich richt op het
ondersteunen van het beleidsproces met betrekking tot landgebruik in de Atlantische
Zone van Costa Rica. De USTED-methodologie is gebaseerd op een lineaire
programmeringsmodule die landgebruiksactiviteiten selecteert om een van tevoren
gekozen doelstelling te optimaliseren. Op die manier evalueert de methodologie
doelstelling en maakt de uitruilwaarden tussen verschillende doelstellingen zichtbaar.
Bij bet evalueren van de USTED-methodologie worden twee gedachtengangen
gebruikt. Aan de ene kant is dat een positivistiscbe, lineaire visie van het vergroten
van kennis, die neigt om een kennis top-down te verbreiden. Deze wetenscbapsstijl
heeft de methodologie en de gegevens waar die op steunt geproduceerd. Aan de
andere kant wordt een constructivistische visie gebruikt die een grip biedt om de
interactie tussen beleidsmaker in de Atlantische Zone te versoepelen. Deze scriptie is
ten dele gewijd aan het integreren van ideeen uit de sociale wetenschappen in een
natuurwetenschappelijke benadering.
Zowelliteratuur als interviews met relevante belanghebbenden in de Atlantische Zone
hebben als informatiebron gediend voor deze scriptie. Om het onderwerp van
onderzoek te operationaliseren zijn verschillende stappen gezet. De eerste stap was om
een actor analyse te maken. Vijf onafhankelijke actoren worden onderscheiden, te
weten milieubeschermers, kleine boeren, bananenproducenten, veeboeren en
houthakkers. Hun visies op landgebruik worden beschreven, die geleid hebben tot het
formuleren vn drie scenarios. Dit zijn Milieubescherming, Sociale Ontwikkeling &
Regionale Zelfredzaamheid en Export. Deze Vo/iegenwoordigen extremen in de
oplossingsruimte van beleidsvisies. De optimale landgebruiksscenarios voor deze
beleidsvisies, zoals die door US TED gegenereerd worden dienen als inbreng voor
discussies in een zogenaamde platform, dit is een omgeving voor besluitvorming, die
toegankelijk is voor aile relevante belanghebbenden.
Kritiek op de USTED-methodologie van de natuurwetenscbappen is de benodigde
gegevensverzameling en het feit dat voor de interpretatie van de resulten
specialistenkennis nodig is. Een voordeel van de methodologie is dat die de
mogelijkheid biedt om grote aantallen van altematieve productiesystemen te
verkennen. Bovendien biedt de methodologie een begrip van systeemgedrag dankzij
de doorzichtigheid van de modelcomponenten.
Kritiek op de USTED-methodologie van de sociale wetenschappen is dat die
ontwikkeld \-Verd zonder de veronderstelde gebruikers te raadplegen. Sommige sociale
wetenschappers beschouwen het niveau van beleidsmakers als doelgroep te hoog om
landgebruiksveranderingen te veroorzaken. Deze wetenschappers vinden bet
belangrijk om zo dicht mogelijk bij het land zelf te beginnen om het gebruik ervan
echt te bemvloeden. In ieder geval is de behoefte aan collectieve organisatie op een
hoger niveau dan het individuele en aan het realiseren van een sociale leersituatie,
aanwezig, vooral wanneer het complexe problemen betreft.
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Chapter 1. Introduction
1.1 Context of the research
Earth is a limited Garden of Eden. The land, available on earth, is needed. The land is
needed to maintain ecosystems, needed to produce food for the people that live on
earth. The number of people that can be sustained in a comfortable life has its
boundaries. Where exactly are these boundaries and whether they are reached yet, is a
subjective statement. The last decades, it has become crystal clear that in order to
keep sustaining the people that live on earth, at least some management of the
developments they cause is necessary. In this light, policy makers all over the world
are striving for a Sustainable Development. One of the supporting tools that can help
policy makers take sustainable decisions with respect to land use, is land use
modelling.
This thesis is about land use modelling. The 'land' that it concerns is the Atlantic
Zone of Costa Rica, a Central-American country between Nicaragua, Panama, the
Pacific Ocean and the Caribbean Sea. The 'modelling' concerns the so-called
USTED-methodology, USTED meaning 'Uso Sostenible de Tierras en Desarrollo'
(Sustainable Use of Lands in Development), which is a computer-aided
methodology, that aims at supporting policy concerning land use. In this thesis an
attempt will be made to shed a light on the merits and limitations that this
methodology has to offer. Two lines of thought will be used and it is considered
important to have them fruitfully interact where it is possible;
1) The linear route will be sketched, typical for the natural sciences, that first
developed the methodology and has now reached the phase in which it can be used.
This route represents a top-down sequence, starting with computer-technology in a
scientific surrounding, then defining scenarios, then confronting the relevant policy
makers with their results.
2) The critical feedback, stemming from social sciences that plead for a more
bottom-up approach will get attention. This plea originates from a philosophical
movement that is called social-constructivism and it states that the appearance of
reality cannot be separated from its context. Therefore the support of policy should
start in the context by analysing the needs for technology and only then be translated
to scientists to fulfil while consulting the ultimate users.
This thesis is the result of a graduation research to obtain the degree of Master in the
discipline 'Science and Policy' at the University of Utrecht. The research is
performed under the aegis ofWageningen Agricultural University. Wageningen
Agricultural University administers several so-called universal outposts that offer
students and scientists a possibility to do research in the tropics. One of these posts
resides in Costa Rica. The subject of the research program running at the universal
outpost, is Sustainable Land Use (REPOSA, Research Program on Sustainable
Agriculture). An important product of this research program is the already mentioned
USTED-methodology. The research underlying this thesis, was partly performed in
Costa Rica, doing work for this universal outpost within the Sustainable Land Use
Program, partly in the Netherlands, within the research group 'Theoretical
6

Production Ecology'.
The research covered a period of about a year of which the first three and a half
months were used to prepare for the work in Costa Rica. Then four and a half month
were spent in Costa Rica, where the main activity was to perform an actor analysis
on the basis of interviews. The rest of the time served to deepen the knowledge on
land use, to digest the obtained results and to write this thesis.

1.2 Research aims
The central issue of this thesis is the evaluation of the US TED-methodology as an
instrument to support strategic thinking on land use. The central question of this
study is:

What contributions can the USTED-methodology in the present (or in short term
feasible) state make to the support of consensus on land use policy in the Atlantic
Zone of Costa Rica?
Important in the answer that will be given to this question, is the attention for
involving stakeholders, which are individuals, organisations or groups, that can
influence the issue of land use and have an interest in the developments on this issue.
Partly this attention is inspired by the present state of the art in the research on land
use in Costa Rica. Partly it is inspired by the importance that is given in this thesis to
the participation of the social sciences in research on land use. The social sciences
are considered to have an important contribution to make. Therefore social theories
are intemvined in this thesis.
The central question is operationalised in several phases. An actor analysis
concerning land use in the Atlantic Zone of Costa Rica was the start of the actual
research. Furthermore, the visions of these actors on land use were identified. To
involve stakeholders, it is important to know who they are and \Vhat their vision and
position is. Based on these visions, a framework was formulated to sketch possible
scenarios for the US TED-methodology, that is used to evaluate objectives of land
use. The questions that are answered in these phases are:
a) Who are actors concerning the land use in Costa Rica?
b) What vision do stakeholders (actors with an interest) have on land use and their
own position?
c) Which scenarios can involve actors in strategic thinking on land use?

1.3 Hints for reading
lbis thesis is divided in 5 Chapters. The first Chapter, of which this is the last section,
introduces the research on which the thesis is based. First, the context of the research
was explained. Then, the central research question, and the steps that will be made to
answer it, were laid out. Point of attention to this thesis is the interaction between social
and natural sciences. The second Chapter offers a theoretical background on
sustainability, a natural science view on the issue of supporting land use policy and a
social science view on the transfer of technology. The third Chapter informs about
Costa Rica, the research area. The specific features of country will get attention, the
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research surrounding will be sketched and the USTED-methodology will be explained.
In Chapter 4, attention will be given to the details of the methods and information
sources that are used. The different steps in the research will be treated in retrospect
with the formulated research aims and the central research question will be gradually
answered. Chapter 5 contains a concluding evaluation, and the last remarks on the
points of contact and conflict of social and natural sciences and their theoretical
backgrounds.
Interviews have served as one of the sources of information to this thesis. Statements of
respondents used in the text, are numbered. These numbers refer to the numbers in
Appendix 1, that gives a list of the respondents and which organisation they belong to.
Where necessary, more background information about respondents is given within the
text, so a constant switching to the appendix will not be needed.
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Chapter 2. Theoretical background
2.1 Sustainability
Since the industrial revolution, production of goods increased enormously and got so
much emphasis, that it appeared to be more a goal than a means. In 1962, Rachel
Carson, an American writer, wrote the book 'Silent Spring', in which she was one of the
ftrst to worry about the consequences of all production for the environment. In 1972,
the Club of Rome expressed their concern on the exhaustion of mineral stocks. These
are two examples of what Beder [1993] analyses as the first wave of environmentalism,
that fully blamed modem industrial society for the deterioration of the environment and
had a anti-development attitude.
The second wave of environmentalism, that started in the eighties was supported more
broadly, carried by the entire society. The concept of sustainability emerged from this
thinking on the environment. The fust to name sustainability, was the commission
Brundtland in the 1987 report 'Our Common Future'. It was defined as:

'Sustainable development is development that meets the needs of the present without
compromising the ability offuture generations to meet their needs. ' [WCED 1987]
After tha~ the concept started to live a life of its ovm. At the moment, sustainability is
an umbrella, that can cover up as many ideas as the number of people that knows of the
concept. Sustainability also comprises the (continuing) availability of natural resources,
in equilibrium with the social and economic context. This approaches the essence of the
idea of sustainability that is used in this thesis. Following the general consensus in
Costa Rica, as appearing from the interviews, sustainability should at V~ast take three
aspects into account:
the social aspect, meaning not threatening the existence of small farmers or other
vulnerable groups. This represents a sense of equity.
the ecological aspect, which asks for the protection of nature and environment. The
difference between these two is the point of reference from which is reasoned. The term
nature puts the natural resources, like (virgin) forests or watersheds, central. The term
environment supposes a central entity like humanity that is surrounded by natural
resources that should serve it in a satisfactory way.
the economic aspect, meaning that economic development should not be hindered,
because it is considered a necessary condition for a healthy society. Furthermore, if
people are too poor, their only objective is to fulfil their basic needs and sustainability
will not be an issue.
Beder [1993] mentions the distinction between 'weak' and 'strong' sustainability. Weak
sustainability meets the criterion that future generations will have enough (natural)
resources at their disposal to meet their needs. The nature of the resources may change,
knowledge is a type of resource too. This corresponds with the idea of caring for the
environment. Strong sustainability takes one step more and also demands the intactness
of nature. Natural resources are seen as more than an economic potential. This
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corresponds with the protection of nature. [Beder 1993] From the interviews it appears
that in Costa Rica, striving for weak sustainability is evident. Striving for strong
sustainability is a point of discussion.
In 1994 the Netherlands Scientific Council of Government Policy used a specific
operationalisation of sustainability. [WRR 1994] In·its 44th report, the Council states
that it is impossible to unambiguously formulate a route from human acting within
limiting conditions to a situation in which the carrying capacity of the environment is
not exceeded. Central for the Council is the perception of risk. Different perceptions of
risk cause different attitudes towards the way to realise sustainability. Therefore,
sustainable development can never be an objective feature of a process, but has to be
derived from perceptions.
Two areas of risk are defmed, that ask for choices. One is the area of environment or
nature. Whether nature can be considered to recover quickly from the pressure of for
example harmful emissions, or a range of other pressures, depends not on simple and
unambiguously determinable variables. A lot of knowledge still is lacking to give a
direct judgement on the robustness of nature and this probably will never be possible.
Thus, the robustness of nature does not get an objective value, but is expressed in a
qualitative way that represents a choice instead of an outcome. The other risk area is
society. Society has certain needs, like food production to feed its inhabitants and a
particular level of welfare. Whether these needs can be violated without harming social
structures and the functioning of society as a whole, is again not objectively
determinable, but depending on the perception of the fragility of society. When the risk
for society and for nature is assumed high, respectively low, a matrix stretches out of
four, as the Council entitled them, perspectives. This operationalisation of sustainability
allowed a visualisation of subjective choices concerning production and consumption.
Since a preferable development in a certain field that meets all demands of those
involved at the same time cannot be identified, there will always be more than one
preferable development. Especially when speaking about a problem like sustainable
land use, when many fields are intertwined, the complexity is very high. Therefore it is
important to recognise the complexity of the problem area at the level of policy. The
consequences of the choices that are made and how different options relate to each
other, have to be made as visible as possible, in order to allow policy makers to make
their choices in a responsible and thorough way.

2.2 Strategic Thinking on Land Use
To realise a sustainable agriculture, policy will be necessary. In the context of this
thesis, the subject of policy is land use in the Atlantic Zone of Costa Rica. In this
section will be explained how computer-aided methodologies can support this policy in
the ideal way. The approach that is described, offers a possibility to distribute the
merits of computer modelling to policy makers.
In the process of policy development, several phases can be distinguished. Each of
these phases can be supported by a specific type of methodology. These methodologies
1

This may be somewhat ambivalent, since the term 'sustainability' actually assumes that mankind is central ('the needs
of future generations').
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aim at helping policy makers in the region develop their decisions concerning land use.
In the first phase, policy makers will evaluate what situation will be reached in the
future, when no policy is applied. This phase is supported by extrapolating
methodologies and will lead to a diagnosis of the situation. In the second phase, policy
makers will evaluate which situation in the future is considered preferable. This phase
is supported by exploring methodologies. In the third phase, policy makers will decide
on what instruments are suitable to reach the preferred situation in the future. This
phase is supported by methodologies that evaluate instruments. Since the exploring
methodology will be the subject of this thesis, this will get the most attention. The
details of the programming will be discussed in section 3.3.

The first methodology is based on extrapolation. Models that represent this
1
methodology extrapolate today trends. This is not exactly making predictions, since
assuming that trends will continue, is not implicitly realistic. The function of doing this
exercise is to shake up, to create awareness. In many cases the situation that emerges
from extrapolating is not a desired one, so the notion rises that something has to be
changed in the existing trends.
The second methodology is based on exploration. When using this methodology, the
goal is to think about objectives. This means the model that supports the exploration,
has to show:
the consequences of heading for the regarded objectives. The basic principle of the
explorative methodology is to select land uses from a database, in such a way, that a
chosen objective will be optim~lly met. Thus, the consequences of a certain objective
are a certain land use.
the possibilities of reaching different objectives at the same time. The modelling
might show options of 1Jhis kind that had not been anticipated, when striving for one
objective does not obtrude pleasant values for others.
the trade-offs between conflicting objectives. When the values of non-optimised
objectives are compared to the optimised one, and subsequently vice versa, it is
possible to obtain more quantitative information about how conflicting different
objectives are.
Characteristic of the discussion on objectives is the involvement of actors, or, more
specific, stakeholders. Actors are groups or individuals in society that have an influence
on a certain issue (e.g. land use), stakeholders also have an interest in this issue. Who
exactly are stakeholders, often is arbitrary. Further on in this thesis, some choices will
be made explicit concerning stakeholders in the Atlantic Zone.
Different stakeholders can be associated with different objectives. Of course, reality is
not so simple that one stakeholder represents one single objective, but optimally, each
stakeholder can recognise all aspects of his overall goal in a set of objectives that are
implemented in the methodology.
Like extrapolation in the former methodology, exploration does not mean making
predictions. Instead, exploring methodologies want to show the feasible outcomes of
extreme objectives, which inherently never become reality. By looking at different
1

An example ofthis type ofrnodels is the CLUE-model.
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extremes in different directions, a so-called window of opportunities can be created.
The real future situation will (probably, within the correctness of modelling
assumptions) be within the window of opportunities, but actually this is of no
importance, since the focus is on the discussion on objectives.
Prioritising and weighing the different objectives is a subjective activity that is done by
each stakeholder with those objectives that are recognised by that stakeholder. The
responsibility of the modellers that create the methodology for exploring, is to represent
all stakeholders in a fair way. This means implementing all elements in the
methodology that constitute the objectives of the stakeholders.
Together with the recognition that different actors influence the use of the land, comes
the necessity to have constructive interaction between them, since no party is the sole
master of the situation. In many cases, actors will already have interaction, either in
conflict or in co-operation. When the explorative method is used optimally, all relevant
stakeholders are united in a discussion. The outcome of their interaction will be a
consensus about a desired direction of development. This is not a result that will be
reached, since views of different stakeholders are too far apart in reality. When this is
not reached, it can also be fruitful to show stakeholders options for co-operation that
hadn't been used before. In the worst case, the merit of exploring methodologies is to
open communication between different stakeholders.
Contrary to what is expected, goals of policy interventions are not always made
explicit, or checked in advance with those concerned. The step to finding instruments
often is made too soon, without doing justice to the goals. In this lack, exploring
methodologies hope to fulfil a useful role.
The thiid methodology of the cycle on 'strategic thinking on land use' is aimed at
fmding the right instruments to reach the objectives agreed on. The kind of models that
is used doing this is the same type as in the explorative phase, except that in this case
also behaviour is implemented, in the form of a utility function. Possible instruments,
like taxes or bonuses can be evaluated in this model. An example of a methodology on
this base is given by Ruben eta/. [1994]. The time horizon in this last model is much
shorter, up to 5 years.

2.3 Social Science Theory
2. 3.1 Social-Constructivism
In the former section, the relation between computer modelling and policy was
described. This way of unfolding methodologies originates from the way of thinking
in natural sciences. A clear distinction exists between natural sciences and social
sciences. Part of this thesis is dedicated to an attempt to integrate these two
approaches. After the natural scientist way of perceiving the use of technology, in
this section attention \vill be given to the social scientist view. It will start in this
section with a theoretical background that offers a framework to look at the use of
technologies, like the methodologies that were described in the former Chapter. The
next section deals with the development of technology, seen through that framework.
The final section makes the link with the specific technology that is addressed in this
thesis, which is a computer-aided methodology to support policy on land-use.
Traditionally, science was perceived as a linear process of developing knowledge.
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While time proceeded, knowledge would accumulate and continue to grow. This linear
vision fits in a tradition that is called positivism. Positivism originates in the 'Popper'
way of Science. Popper introduced what is known as 'the scientific method', based on
the falsification of hypotheses. The view of an opponent on this issue is explained in
the box on the next page.
A more recent philosophical tradition is social constructivism. From a socialconstructivistic point of view, knowledge does not increase in a linear way. The key to
social constructivism, is that reality does not exist independent of the context in which
an image of reality is constructed. Social-constructivism thus accepts multiple realities.
The way reality is portrayed, is al\vays considered depending on the observer. Social
actor act in a way that is based on their constructed reality. Roling uses three rationales,
as defined by Habermas, to illustrate constructivism. [Roling et a/. 1994] These three
rationales are:
. an instrumental rationale; acting from this rationale concentrates on the relation with
objects, the goal is to solve tangible (concrete) problems.
. a strategic rationale; acting from this rationale involves trying to anticipate how
other actors will behave, the goal is to improve the own situation.
. a communicative rationale; acting from this rationale means co-operation between
different actors, to reach commonly agreed upon goals.
An instrumental rationale fits a
biophysical problem. It supports a
technical way of thinking with the aim
of control. A strategic rationale
explains for example the thinking of
economists that take the line that
humans
are
utility-maximisers.
Another example of thinking from a
strategic rationale is Darwinism.
Within the communicative rationale,
people recognise each other's position,
which makes it an approach that fits in
social-constructivism. Not one, true,
vision on reality exists, but as many
VISions as interest groups are
concerned, that all stem from their
own context, and have their own merit.
The aim, when acting from this
rationale, IS to fmd consensus,
agreement between different . interest
groups. Social-constructivism fits very
well in a communicative rationale.
[Roling 1995]

Woodhill and Roling [1998] created a
matrix to link different scientific

Kuhn

Contradictory to Popper's views~ Thomas
Kuhn did not believe in linear- development of
knowledge that would continue eternally. In
his book 'The.Scientific Revolution'~ written in
1962~ Kuhn introduced the concept of
paradigms. Where Popper considers
.·knowledge to continue growing linearly, Kuhn
statestltatknowledgegrowsoply t~mporary,
Within· a Certain. way ofthinkfrtgl This= way of
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approaches to different research phenomena. They applied the positivistic approach
and the constructivistic approach to 'hard' and to 'soft' phenomena 'Soft' and 'hard'
are rather insinuating terms. Another way to describe this is to use the notion of
structural plasticity, which is the potential for structural change without disrupting the
organisation that defines a particular entity in its context. [Maturana and Varela 1987]
Phenomena with a high structural plasticity, like social phenomena, can be considered
'soft', phenomena with a high structural plasticity, like biophysical phenomena, can be
considered 'hard'. Thus four areas where science can be applied were created.
Examples of these areas are expressed in Table 1.

Table 1 Examples of Research Areas
Positivism

Constructivism

Biophysical 'hard'
phenomena

Traditional Empirical Natural
Sciences

'New' Natural Sciences
(relativity particle physics, chaos
theory, post Newtonian science)

Social 'soft'
phenomena

Naturalistic Enquiry applied to
social phenomena (functionalism,
behaviourist psychology, social
engineering)

'New Paradigm' Human Inquiry
action research (draws on
hermeneutics and
phenomenology)

(After: Woodhill and Roling 1998)
Using social-constructivism as a framework to analyse a problem has certain
advantages. It moves the emphasis from building knowledge to a collective learning
process, which is necessary to survive the complex problems of today. In this effort, it
opens ways to include the social sciences and to avoid a convulsive situation of
producing 'objective' knowledge. [Roling 1995] A risk of using social-constructivism
as a framework is the relativism that it can so easily lead to. A disadvantage of the
social-constructivist approach can be that it consumes a lot more time than the
positivistic approach before results can be presented. [Roling 1994] On the other hand
the constructivistic approach can be time-saving, when it is implemented thoroughly.
This also depends on how 'results' are experienced.
2. 3. 2 When technology travels

Technology plays an important role in the development of societies. A discipline that
offers knowledge on the issue of explaining the impact of a new technology, is
extension sciences. The thinking about extension also deals with the 'travelling of
technology'. This term is chosen here to summarise use and development of one
technology, which can also comprehend knowledge, at different places of the world.
How this travel in the ideal way should take place, is a question that has many answers.
Of course there is the already briefly mentioned difference between the view of natural
and social scientists, but also between different social sciences and between different
times, answers differ.
Traditionally, the transfer of technology was seen as a linear process. That is to say, the
technology was invented in a scientifically just and thorough surroundings. The next
14

step was a process of innovation in which the technology would be adjusted to a more
generalised use. Then it was distributed through the aid of people like extension
workers, to the sites where it was to be used. Users were to receive this technology
passively, the transfer of technology was supply-initiated. Users were not considered to
create technology themselves, just to adapt the technology that \Vas developed for them.
This linear view of invention, innovation and diffusion was familiar to the extension
worker and the scientist supporting him.
More recent ideas about travelling technology, represent the development of the socialconstructivistic view. Systemic thinking offers an expansion of this view. A system is
not something that exists, but a mind-construct to communicate about the features of a
situation that cannot be understood by looking at the different components of that
situation, since they do not describe satisfactory the behaviour of the whole. When
speaking about systems, a distinction has to be made that is comparable to the
distinction between natural and social sciences. Checkland [1981] named these two
ways metaphorically 'hard' and 'soft' systems. Hard systems deal with natural,
biophysical, and technical issues. They possess inherent goals and clear boundaries.
The human aspect is not implemented in this type of system. Soft systems also can be
called human activity system. Soft systems (try to) include all actors and don't have
inherent goals, their boundaries have to be chosen. To explain the merit of describing a
situation as a soft system, the idea of agency is needed. 'Agency' is the capacity to
make a difference. [Roling 1994] The merit of the soft system description is to increase
the level of social aggregation on which agency can be expressed. An elaboration of
this idea is called AKIS (agricultural knowledge and information system).
Central in this new way of treating the travelling of technology is the idea of
participation. Criticism can be formulated on the notion of linear technology transfer
through one-way roads and the presumed passivity of the users. Technology that is
developed far away from the practical context of use, will have a larger change not to
meet the specific needs of this context. In that case, implementation will be more
difficult. So, adaptation of a new technology is strongly dependent on the connection to
the acting and thinking of the users. The main consequence of this criticism on the
linear view on the travelling of technology, is that it is considered very important to
involve the users of a technology in the development of that technology. In that way, it
can meet a demand and offer a possible solution to an existing problem. The features of
the technologies will fit in the surroundings in which it will be used, so implementation
will be easier.
In his thesis about an extension project in Australi~ Hamilton [1995] recognises as
different entities a framework of ideas and concepts, a methodology to use this
framework and an area ofapplication. His thesis is a case in which interaction between
the three can be used for analysis. The attention for all three aspects and not 'just' for
produced knowledge is typical for social-constructivism as explained in the former
section.
Within extension sciences the area ofapplication that is aimed a~ lies, to describe it in
general, in the support of local learning and the smooth diffusion of knowledge.
Different theories can form a framework at the base of extension sciences. In addition
to the linear vision, as explained above, the systemic thinking from a social15

constructive view can be used.
Several methodologies exist, to employ the theoretical framework in the area of
application. Roling offers several alternatives to the linear approach. [Roling eta!.
1994] It is considered important that the users of a technology have some power over
those that develop it, the scientists. Acknowledging the importance of local knowledge
is a first step. Several participatory approaches can be mentioned that put different
accents. Central to the management of knowledge in a participatory way, is the
recognition of several mutually dependent actors. When they suffer from the same
problem, the management of knowledge can facilitate improving the situation by
organising discussion groups in which all relevant actors are represented. Names for
methodologies that manage knowledge are for example Soft Systems Methodology
(SSM), or Rapid Appraisal of Agricultural Knowledge Systems (RAAKS, RAAKS is a
Participatory Rapid Appraisal, PRA). [Engel 1995]

2.3.3 Travelling technology and Land Use
The three entities Hamilton used for analysis can be filled in for the analysis in this
thesis as well. Then, area ofapplication is land use in the Atlantic Zone of Costa Rica,
the used methodology is on the one hand the USTED-methodology, but on the other an
1
approach that is called 'Actor Analysis' . Grimble et al. [1995] define an Actor
Analysis as 'an approach for understanding a system by identifying the key actors or
stakeholders in the system and assessing their respective interests in that system'. The
framework of ideas and concepts will be partly social-constructivistic, partly
positivistic, since it is considered important to recognise the merits of both.
In his thesis, Hamilton [1995], states, when speaking about the decision making of
stakeholders and the successfulness of technologies (not necessarily material
technologies):
'Another key point to emerge as to why these tools and approaches are successful is
that they support decision making in the context where the decisions are made. Under
2
previous positivist approaches such as Transfer ofTechnology , the relationship
between information and decision making has been poorly defined and understood '
[page 158]
So, when supporting the decision making, a tool has to appeal to the ones making the
decision that matters. In the case of land use, strictly seen this would be the individual
farmer (small or large, crops or cattle), the conservationist or whatever other land
owner who decides on its use. The general idea, ruling within extension sciences, is to
start as close to the land as possible, performing a bottom up approach. [Roling 1997]
Whether it would be effective, from a social point of view, to address policy makers
can be questioned. However, especially in the kind of problem area that arises within
the discussion on the use of the land, the need for a collective organisation at a higher
than the individual level is very tenable. The deterioration of natural resources in many
cases can happen, because each individual user does not consider his use abusive, but

1

Apart from Actor Analysis, also the term 'Stakeholder Analysis' is used, implying that the relevant actors not
only influence the issue, but it also interests them. In this thesis, both terms are practically used as synonym.
2
Hamilton considers the 'Transfer of Technology' as astrictly linear, positivistic approach.
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all uses together are (tragedy of the commons). Exactly in this situation the need for
collective decision making is very high. Since it is not a question of ecology, but of
human behaviour, a scheme of social learning is necessary. [F asolearn 1997, Woodhill
and Roling 1998] This research area is relatively new. A way to operationalise it, is to
make use of so called platforms. With a platform, a surrounding of decision making is
meant, accessible by all relevant stakeholders. Within these platforms, communication
between different stakeholders should be established and smoothened, to make the
decisions that are taken beneficial for the community and to manage the natural
resources in a responsible way.
The idea of platforms matches very well the notion that developed from the natural
sciences working on land use issues, which is land use negotiation. [Brinkman 1994]
Negotiation also implicates that decisions on land use are not taken by one interest
group and developed in a linear way.

1

This situation in sociology generally is described with game theory (e.g. prisonerjs dilemma).
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Chapter 3 Costa Rica and the USTED-methodology
3.1 Introduction about Costa Rica

3.1.1 The country
Costa Rica is a small Central-American country, situated between Nicaragua in the
north and Panama in the south, bordered by the Atlantic Ocean in the east and the
Pacific Ocean in the west, see Figure 1. It has 3,2 million inhabitants and a surface of
2
2
51 thousand km , so the average population density is 63 people per km • However,
they are not spread evenly over the country, more than 2/3 of the population lives in the
central highland, in and around the capital of San Jose. [West et al. 1989]
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Figure 1 Map of Costa Rica (Source: Daling 1995)
One quarter of Costa Rican land is declared protected area, and about 12% is national
park, which means that no deterioration of nature is allowed. This does not mean the
Natural Resources are safe. Population pressure clearly is present, since the Central
Valley is highly populated and cultivated and only a small part of the land really is
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suitable for agriculture. [Cruz eta/. 1992] Especially during the last decade, the
agriculture frontier has expanded and all possible lands have been taken into cultivation,
leaving behind a large deforestation. As shown in Figure 2 in 1940 70% of the land was
forested, compared to 24% in 1984. [Daling 1995]

Figure 2 Deforestation in Costa Rica

Traditionally, the most important product of Costa Rica was coffee. About a century
ago, banana got into the picture, which nowadays still is export product number one. See
also the box on banana within section 4.3. A newly developing industry is eco-tourism,
which activity has the highest share in the GNP of the country. [Daling 1995] The ecopart of this aims at Costa Rica's beautiful nature, with many opportunities to enjoy the
flora and fauna. Opinions within Costa Rica on the future of eco-tourism are very divers.
Some state that it can offer the monetary inflow the country so badly needs. Others think
that the nature of eco-tourism does not allow for crowds to visit the available forests and
beaches, since nature will be damaged beyond recovery, before the money starts rolling.
Administrative Costa Rica is divided into 7 provinces. In the eastern province Limon the
Agricultural University ofWageningen is working on a research program, stationed in
the city Guapiles. This program, which was started in April 1986, has as long-term
objective multidisciplinary research, aimed at a rational use of the natural resources in
the Atlantic Zone of Costa Rica. The relation between the Netherlands and Costa Rica
is more extensive than this. A treaty was signed in which both countries committed to
work on sustainability together. See for more details the box on the next page.

3.1.2 The Atlantic Zone
The Atlantic Zone of Costa Rica, situated in Limon, covers an area of9 218 km2• At
the end of the eighties, 7% of the population of Costa Rica was living in Limon. (West
eta/. 1989] The first important colonialisation of the region began halfway the 19th
century due to population pressure on the scarce agricultural grounds in the central
highland. There was no control on the way land was taken into use, nor approval of any
government. In the forties of this century another colonisation of the peripheries took
place; roads were built coinciding with a large population growth in the central valley.
In 1948 the Second Republic was established in the only revolution the history of Costa
Rica knows. Policy views at that time gave a high priority to economic development of
the country and all the peripheral regions were involved in that growth. [Hurkmans
1993]
The population density in the Atlantic Zone is relatively low (24.6 persons per square
kilometre in 1992), in spite of high population growth in the last decade, not the least
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due to immigration. Economic
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activity and export increased
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·activity ofthese organisations is. to alloca~ the
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rese(}fch projects with sustainability goals. this
than 60% of the agricultural area.
structure. is.fairly young. The Wageningen project in
The most important economic
Costa Rica,· which has been operational for a much
longer period, does not receive support in this
activity in the Atlantic Zone is
context
However, relations in situ between
formed by the banana plantations
of the Wageningen project and projects
employees
with an 84% share in the regional
that are performed with treaty money are natural
agricultural value added and
and present.
generating 5 8o/o of all regional
[Source: Internet 1 and Bouma and Nijhuis 1995]
agricultural employment. [Ruben et
a!. 1994] Within the region of the Atlantic Zone, three areas have the status of being
protected, the National Park Tortuguero, the National Refugee ofBarro del Colorado
and the Biological Corridor that is between the two.
The most important production that takes place in the Atlantic Zone is of agricultural
nature. It appears that this will stay the case, at least in the middle-long term, therefore it
is important to plan the use of the land as optimally as possible.

r~~-~~;:m~f~'>"·•·•·•i
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3.2 REPOSA
3. 2.1 History
More than 10 years ago, in 1986, Wageningen Agricultural University (WAU) felt the
need to open a universal outpost in Central America. This kind of research centre has as
an important goal to offer students of the W AU a base to do research in the tropics,
which is required for a lot of majors in W ageningen and quite common for other
majors. When looking for Costa Rican partners, the W AU found the Ministry of
Agriculture and Livestock (MAG) and the Tropical Agricultural Research and Higher
Education Centre (CATIE) willing to participate. In spite of expectations in the
beginning, the relation of the universal outpost with its partners has mainly concerned
the provision of infrastructure and administrative services.

3.2.2 Research
In the first years mainly monodisciplinary research has been done within the science of
soils and agronomy. At the end of the 80s the notion of integrating the different
sciences by doing multi- or interdisciplinary research became more and more apparent.
Within this light, the universal outpost started concentrating on land use in the so called
Research Program on Sustainable Agriculture [REPOSA 1996].
Actually, \vithin REPOSA four types of approaches are elaborated [Jansen et al. 1996]:
a) projection of future land use, making extrapolations of present land use.
b) exploration of options for land use, using linear programming techniques.
c) searching for policy instruments, to actively reach sustainable land use options
d) optimising production systems at the farm level.
The main activities of the universal outpost are within approach b). Therefore, this shall
also be the point of attention of this thesis. The aim of this approach was to develop a
n1ethodology that could explore the future land use within different directions of
development, in order to help policy makers decide by showing them the implications
of the extremes, which direction of development should be sought. This was explained
in section 2.2. Approach c) is tackled by DLV, a program on 'Sustainable land use and
food security in developing countries', a research effort of several institutes in the
Netherlands. Approach d) is somewhat separate of the other three and thus is executed
separately.

3. 2. 3 Future
REPOSA will be financed for 2 more years, 1997 and 1998. It is visited yearly by an
evaluation committee from Wageningen. The visit of December 1996 served to
summarise the lacks in research so far, and set goals for the flnal2 years. As criteria for
success the following 2 objectives are mentioned [REPOSA 1997]:
1) the generation of interdisciplinary methodologies for assessing sustainable land use
at different space and time scales, and the scientific acceptation and use of these
methodologies.
2) the extension of procedures and tools developed by REPOSA to stakeholders in the
region, with a focus on farmers and policy makers.
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3.3 USTED
3. 3.1 The USTED-methodology

The main methodology developed within the REPOSA program is called 'Uso
Sostenible de Tierras en Desarrollo' (USTED), or sustainable use of land in
development. The structure of the methodology is represented in Figure 3.
The upper left item in Figure 3 represents data collection and agricultme knowledge.
These form databases
with agro-tecbnical
information on possible
Data Collection
Land Use Types
ian~ uses, and
Agricultural Knowledge
socio-economic
information separated
from the technical in
Actual
Alternative
attribute data bases.
LUSTs
LUSTs
[Jansen and Schipper
1995] Input for this data
are land use types and
the possible land uses
Technical Coefficients
Linear
that exist or may exist
for the available land
Programming
units. From these data so
called LUSTs are
Objective Functions
formulated, that are used
to generate technical
coefficients that can be
Scenarios
an input for the linear
Constraints
programming module.
This module optimises
the objeeti ve to
Figure 3 The structure of the USTED-methodology
maximise regional
farm-income by selecting land uses with specific properties that fit the objective. In
addition to the regional income objective, other objectives could be included, such as
minimising nutrient loss or biocide use. In section 4.1.2 this point will get further
attention. The results of the linear programming selection will not be predictions, but
explorations of the future.
Other inputs of the linear programming module are the objective functions that will be
optimised and the constraints that have to be met while optimising.
Scenarios are dictated by the linear programming module and are defined by choices
made concerning the objective functions and the constraints. Through these, the
scenarios are fed back into the linear programming module.
The parts of the USTED-methodology will be discussed in further detail in the
following sections.
Two criteria are used within the USTED-methodology to measure ecological aspects of
sustainability: a biocide index and the nutrient balance. The use of as little biocides as
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possible, without hanning production in an unacceptable way and to limit the loss of
nutrients as much as possible is considered sustainable. [Jansen et al. 1995] The use of
other indicators will be evaluated in the last two years of research in Costa Rica.
Visual component of the methodology is the Geographic Information System that
displays the outcome of land use selection by the linear programming module in maps.
3.3.2 Databases

Essential for the methodology is the fact that the agro-technical database uses the
already mentioned LUSTs, a Land Use System with a specified Technology as basic
1
unit of analysis. [Alfaro et al. 1994] Each of the cropping systems is defined as a
combination of a land unit with a land use type, including specific quantitative
descriptions of the technology and corresponding input and output. [Stoorvogel et al.
1995] The basis for these LUSTs is partly field surveys, partly literature and partly
expert knowledge. The nature of Linear Programming defines US TED as a static
methodology. LUSTs are discrete points in a continuum of input-output relations.
[Jansen and Schipper 1995]
From LUSTs concerning actually existing agricultural land uses, the technical
coefficients are generated with the help of an operationalising module called MODUS.
To allow for technological development within the time scale of the methodology and
to create new possibilities of production systems, also alternative combinations of input
and output should be available. These alternative LUSTs are partly available, partly in
development at the moment. Also in development are LUSTs (or APSTs) that concern
actual and alternative livestock production systems, and their conversion to technical
coefficients that can be used by the linear programming module.
3. 3. 3 Linear Programming

Three components can be distinguished within the linear progra.m1J1ing module, i.e.
objective functions, constraints and activities. The objective function is the description
of the attribution of different elements to the goal. This part will be either maximised of
minimised, meaning that will be calculated what combination of land use activities
gives an optimum value. Constraints are the conditions that have to be met, while
optimising.
The possibility exists of optimising more than one objective function within linear
programming (Interactive Multiple Goal Linear Programming). This means optimising
the different objective functions in subsequent runs using the other objectives as
constraints, every time taking the value of the optimised function as a constraint on that
function in the next run. Within the field of possible solutions a so-called 'window of
opportunities' can be developed this way. An important advantage of this method is that
the degree of conflict between the different objective functions will be visible when
comparing the values for goal variables in different runs. With the help of thus obtained
trade-offs between objectives, the weighing of different objectives can be made
explicit, which supports a sound discussion on the consequences. [van Ittersum et al.
forthcoming]

1

and livestock systems also called APST, Animal Production System with a specified Technology
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3. 3. 4 Scenarios
The terminology of 'scenario' may be somewhat confusing, for in each scientific setting
that uses it, it has a different meaning, depending on the context. For example, a land
use scenario is defmed by Stoorvogel eta!. [1995], as a set of hypothetical changes in
the socio-economic and/or bio-physical environment. In addition to this definition, a
scenario can be generally described by a run of a model under certain, in advance
described, assumptions about exogenous variables or priorities of objectives.
Many different scenarios exist. A first type of scenario, evaluates goals to stimulate
a\vareness and consensus on which direction developments preferably should take.
A second type of scenario allows for exogenous variables to be modelled. These
variables represent conditions which can not be directly influenced by the system under
study, like the weather or macro-economic developments.
A third type of scenario represents assumptions with respect to policy instruments. For
example, experiments with one specific variable, like what happens when the price of
palmheart falls, can be a scenario. This is the kind of scenario that elaborates the effects
of changes in variables that can be influenced, the kind in which choices made by
policy makers are reflected, like the effects of a certain tax. Experiments with these
scenarios can not readily be performed on the USTED-methodology, because to test
instruments, the behaviour of stakeholders needs to be accounted for, which is not done
in USTED.
In this research the first type of scenarios will be particularly addressed, since it is the
kind that fits the USTED-methodology. These scenarios are dealing with the different
vie\vs that can be taken towards land use. In addition, for these scenarios some
assumptions can be made on exogenous variables such as demand for agricultural
produce and exports.
To make the results visible after the linear programming module has been run, use is
made of a Geographic Information System. This will show maps of the area with the
selected land use activities implemented in them. The question that can be posed to
consulted policy makers is: 'Do you accept this selection of land use activities?'.
Complicating is that the decision variables that determine the answer to this question are
not only the qualitative aspects of land use selection. The influence a user can practise
on the model is through a selection of objectives to optimise, so the values these
objectives will obtain are very important to the consulted policy maker, it represents his
grip. This quantitative information has to be available. The exact representation of the
results of a computerrun, in a way that it is easily accessible and comprehensible to
stakeholders, is an issue that deserves further research.

3.3.5 Temporal and Spatial scales
The time horizon of a methodology influences what alternative technologies are
considered possible. Apart from that, it influences the consequences of results of the
methodology. If the methodology has to be used by policy makers, it should correspond
with their time horizons. The USTED-methodology is valid in a time horizon of circa
10 years. Limiting are definitions within the model, that cannot be considered constant
over longer periods.
When the REPOSA program started working on land use, the first operating model was
made of a small settlement within the Atlantic Zone of Costa Rica. At this moment,
work is being done to expand it to the whole region, the northern part of the Atlantic
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Zone. This expansion is not just a question of enlarging the area. The unit of analysis
has to change in size. Within the region, other problems rise than within the subregion,
the problem is different in essence.

3. 3. 6 Upscaling to regional level
A few additional land use types should be included in the US TED-methodology at
regional level. The banana-plantations take a considerable area and have great
economic importance. In the interviews, it seemed to be expected that the area under
banana will not expand, but the use will be more intensive. For the future is believed
that biotechnology, making the plants resistant to diseases, will make the use of less
biocides possible. The strong position of bananeros doesn't make it likely that the area
they use will get less in the (near, as in USTED) future, so an assumption of a fixed
area under bananas seems justifiable. As mentioned in Section 3.1, the Atlantic Zone
has some protected areas that should be present in the model as lands that cannot be
freely used for agriculture. Deforestation is a threat for these areas, for as long as there
is a market for wood, the cutting of wood will continue. [respondent 14] It is possible
that in the future the protected areas will be cleaned as well, under certain conditions.
Furthermore, the logging of wood is an activity that does not explicitly use land, but it
does have an economic influence and should be considered as such. Another point that
needs some more examination is the existence, apart from primary forests, of secondary
forests, that don't have an other explicit land use.
A last remark to make for the upscaling concerns the aggregation level. In the present
version the farm level is represented by farming types, meaning that each individual
farm is categorised in one farm type. When making a model for the whole region, this
categorisation is impossible "to perform and it limits the explorative power ofUSTED,
therefore a further generalisation needs to be made and the farm level has to be
abandoned.

1

Especially respondent 16 stated this.
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Chapter 4. Research Methods and Results
4.1 Introduction
In this Chapter, the new contributions to the issue of policy support concerning land
use made by this research will be elucidated. First, in section 4.2 will be made clear
what methods and information sources have been used to answer the research questions
as outlined in section 1.2. Section 4.3 deals with how to proceed, using the
methodology in fruitful interaction with stakeholders. In section 4.4, the actual results
of the actor analysis will be given. It will be sketched what actors can be distinguished
in the Atlantic Zone of Costa Rica, what is their position and what vision on land use
do they have. Section 4.5 describes scenarios that can be used to smoothen interaction
with stakeholders.
The choices that are made in this Chapter are not evident, they are not the only valid
options. The line of thought, however, is not arbitrary. To summarise this line of
thought, it is important to consider objectives in all relevant directions and to search
for possible integrations, at the level of the modelling, as well as at the level of direct
interaction with stakeholders. The criterion of symmetry, as applied by Bloor [see
Hagendijk 1989] on the sociology of knowledge, should also hold in this case.
Symmetry means that different opinions and situations should be dealt with in the
same way when comparing them.
4.2 Methods

4. 2.1 Information sources
For the gathering of information two sources have been used. The first is literature, in
this case to get to understand general developments within the Atlantic Zone in Costa
Rica, for example the historic context and social development, to learn about land use
modelling and especially the USTED-methodology, and as a preparation for the second
source of information.
The second source of information are interviews. Respondents were found by starting
with a few persons, whose names were given by some experts with respect to the
region. When talking with the respondents and explaining the scope of the subject, they
produced more names, within organisations already. known from literature or within
new organisations. In this way, the list of respondents cascaded to 16 persons, as is
shown in Appendix I. The respondents on the list are fair representatives of their
organisations.
The reason for using interviews as an important input for a research like this, is that
information about actors, their positions, the importance they give to different issues,
and the general state-of-the-art of land use, is constantly changing. The actual situation
is difficult to gather from literature. Apart from that, this kind of information is very
context dependent, so the place to look for it is within the context. Another fair reason
to use interviews as information source is that the approach of land use with a
methodology like US TED is very new and in its final version not yet fully documented
in literature.

26

4. 2. 2 Respondents
The respondents on the list in Appendix I, work for 4 types of organisations:
. Governmental Organisations (GOS, respondents 3, 4, 6, 11, 12 and 13)
. Private Sector Organisations (respondents 15 and 16)
. Non-Governmental Organisations (NGOs, respondents 9 and 10)
. Research Institutions (respondents 1, 2, 5 and 7)
Respondent 8 works for a ministry as well as for a research institute, respondent 14
works for an organisation that is between a GO and a NGO.
Representatives of the Ministry of Agriculture and Livestock (MAG, at different
levels), and of the Ministry of Environment and Energy (MINAE) were approached.
Other contacted governmental organisations were the Institute for Agricultural
Development (IDA) and the Project to Consolidate the Conservation Area of
Tortuguero (PACTo), which is partly NGO [Richards et al. 1996]. With respect to
producers, meaning private sector organisations, on the list of interviews are
representatives of the Chamber of Livestock (Camara de Ganaderos) and the national
banana corporation (CORBANA). A few people working for the Neotropica
Foundation, an NGO working in the field of conservation, were addressed. Apart from
that, several people working in the research institutes CATIE (Centre for Agricultural
Research) and IICA (Interamerican Institute for Agricultural Co-operation) were
interviewed.
The goal of intervie·wing should be to gain insight in the positions of the different
actors, their vision on land use, their priorities. Ideally, the -visions of the stakeholders
should be represented in the methodology, like they are represented in the region.

4. 2. 3 Limitations
Another observation needs to be made concerning the methods of research. The subject
of different actors in the Atlantic Zone of Costa Rica is incredibly complicated. When
environmental thinking started to emerge, the first response of each individual ministry
and agency in Costa Rica was to set up its own environmental unit, thus avoiding
outside interference. [Carriere 1991] An overall environmental agency was lacking
when Carriere did his research and it still is [respondent 3], though several attempts
have been (and are) made to establish more co-ordination.
Considering this, it has been impossible to speak with representatives of all interesting
organisations within the available time. On the other hand, one could continue
investigating this problem area forever.
Two kinds of interviews are missing which could have been informative. One is an
interview with a representative of loggers in the region. As Lux and von Platen [1995]
remark (though about Talamanca, a region a bit more southern), the sector of logging
and selling wood is working on the edge of the law, therefore they lack confidence in
answers the loggers may give to interview questions. Besides that, the time in which
the research was performed is the 'dry' period in the region, meaning that loggers are
difficult to reach, since they are very occupied reaching the normally wet areas.
Information about wood came from the Ministry of Energy and Environment and from
literature.
Also lacking is an interview with a representative of small farmers. Information about
small farmers came from other respondents, for exarnple respondent 11, who works for
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the Institute of Agricultural Development (IDA), from literature [for example de Vries
1992 or Rodriguez 1993] and from a meeting of local policy makers about small
farmers in the region. Altogether, it can be concluded that being complete in describing
processes in the region is impossible, but to develop a connection between science and
the specific context in which that science should be used, completeness is not
necessary.
A last remark on the interviews is that they are not suitable to deduce any statistical
evidence from. They were conducted as open discussions, even though questionnaires
were prepared with comparable questions for each respondent. In these open
discussions, several times the US TED-methodology was mentioned directly. It turned
out very difficult till impossible to have direct discussions about this.

4.3 Using the methodology to influence the thinking on land use
This section will combine the concept of strategic thinking on land use as ideally
expressed in section 2.2 with the (on short term) available US TED-methodology as
described in section 3.3. This \\Jill result in a description of how in this case the support
of land use policy should be shaped.

4. 3.1 What scientific interference is aimed at
The ultimate goal of trying to influence land use in the Atlantic Zone in Costa Rica, or
whatever other zone for that matter, is to realise a sustainable agriculture, sustainable
meaning: maintainable concerning social, economic and ecological aspects. This
statement has a high level of abstraction and thus is very difficult to operationalise.
Within the context of the research program ofWageningen Agricultural University and
the developing of the explorative USTED-methodology, the goal of the research efforts
can be defined in a tighter way. At this level the goal that is striven for is the
visualisation of similarities and contradictions in visions of the stakeholders concerned,
so as to give the discussion on land use in the Atlantic Zone a firmer body.
In section 2.2, computer modelling in an exploring methodology was already stated to
have the function of structuring the discussion on objectives. A way to proceed to reach
this goal, is to make use of scenarios, that represent extremes in the choices that can be
made concerning objectives on land use. Doing this, a window of opportunities
stretches out, as was explained in section 2.2. The window of opportunities is nothing
1
more than a sketch of possible and logical values for each relevant entity • Each point
within the window of opportunities represents one 'solution' for the algorithm in the
linear programming. One solution is a set that consists of values for all relevant entities.
Since more than one entity is addressed, this window will have more than one
dimension. The window of opportunities that different stakeholders reach, will be
different for each of them.

4. 3._2 Linking with modelling efforts
To be able to make the trade-off between different objectives visible, it is necessary that
each of these aspects of sustainability is represented as objective functions in the
1

What an 'entity' exactly comprehends, depends on how the results of the USTED-methodology are represented.
When they are represented to a stakeholder in the form of maps of land use his reflection is different than when
the results are represented as values for relevant quantities like biocide use, regional income, employment and
such.
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model. This means that the arsenal of objective functions has to be extended to more
than one objective function.
The economic aspect is already included in US TED, in the form of maximising
regional income. Another economic criterion could be the production of
export-products like banana or meat. The products from the Atlantic Zone are of
importance to the national economy as well. Therefore a focus on export and cash crops
as an extreme of economic development is not unrealistic.
At least one of the two indicators for ecological sustainability, loss of nutrients and the
biocide index, should be implemented as an objective function, and preferably both.
Besides the choice of what entities to optimise, a choice has to be made how to express
these entities. Nutrient loss, as well as biocide use, can be expressed related to the ar~
but also to the agricultural production.
Furthermore, also the social aspect should be represented in objective functions. Social
objectives are somewhat difficult to implement in the USTED-methodology, because
they are in many cases not directly linked to land use. A social objective function could
be the production of basic grains (granos basicos). Food security can be relevant at
several levels, the level of the farm, autosufficiency, the level of the region, the level of
the country or even at the level of several countries. To have the Atlantic Zone produce
grains for the whole country is not a topic, the farm level does not correspond with the
level of the US TED-methodology, so the level that is interesting for USTED is the
regional level. Production of basic grains is getting a policy topic in central America.
At several locations, research programs are started to investigate the food production
possibilities. [Respondent 5]
Another, easy to implement, social objective is employment. Employment is already in
the model as a constraint on the amount of work that is available, since for each land
use it is also defmed how much labour it needs. It is evident that striving to maximise
employment leads to a completely different selection of land use than for example
maximising income. When speaking about employment, it should not be forgotten that
the amotmt of available labour, expressed in linear programming, is not changing in
time. The static nature of linear programming does not allow for changing labour
availability in time, for example due to migration. Therefore, the available labour needs
to be chosen with care, especially when it turns out to be limiting. To allow for changes
in available labour, a labour-supply function has been implemented.
The way to proceed when using the USTED-methodology is called IMGLP, Interactive
Multiple Goal Linear Programming. Linear Programming means that use is made of
computer calculations that optimise objective functions, as is explained in section 3.3.
Multiple Goal points out the optimisation of more than one objective. This is necessary
to represent the different objectives the different parties in a complex policy problem
strive for.
A possible interpretation of'interactive', is that the window of opportunities should be
found in a direct interaction between computer program and user, user meaning the
regional policy maker.
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When starting the procedure, the solution space is still large, all land uses still are
possible. Only non-efficient solutions are excluded.. In this situation a user will get the
possibility to select the objective function he or she considers the most important. An
optimisation of this objective function follows. The user evaluates the values for other
entities, represented in the objective functions and can select a second objective
function that will be optimised in a subsequent optimisation run. In this run the value
that was obtained in the first run for the first objective function, will be used as a
threshold on that objective function, that is a constraint in this run. Of course, when
objectives are too strongly conflicting, this will not give any results. Then the phase of
making determining choices, already has arrived.
The policy view of the stakeholder determines the objectives and which objective
should have the highest priority. De Wit et al. [1988] describe this procedure as that
satisfactory solutions, from the point of view of the policy maker may be obtained in
subsequent iteration cycles by tightening one of the restrictions and repeating the
iteration cycle for the other objectives. By following this procedure until the
stakeholder accepts a certain feasible efficient solution, the solution space is
diminished. The costs of satisfying one objective in terms of what must be sacrificed on
the other objectives are expressed. At last the user is faced with a solution space in
which he cannot improve on any of his objectives without sacrificing on another one,
and where he has to make a choice.
Important in this exercise is that the user is conscious, or gains consciousness, of which
priority he or she is giving each objective function. The model furthermore may show
that objective functions that seemed to be opposite in the perception of the user, can, to
·
some extent, be feasible at the same time.
When 'interactive' implies a direct interaction between computer and user, as is
described here, the exercise is an individual one for each user. The next step then
should be to unite in a discussion different users with different backgrounds, that have
worked with the methodology. In this discussion it should become clear which user is
striving for ·what objective, to what extent. Discoveries about common feasible
objectives can open options for co-operation between different parties.
However, it is not realistic to assume that the direct interaction between policy makers
of stakeholders and the computer side of the US TED-methodology will be achieved in
the near future. The model is not yet available on a regional scale, left alone with a user
friendly shell. Resources at the moment are more necessary for model development, as
is explained in section 3.2.
The lack of a user friendly shell around the model asks for another route of interaction
between policy makers and methodology. A suitable interface is to confront policy
makers with scenarios that can be fed to the model, after which the results can be an
input to discussion. A scenario should comprise which objective functions are essential
and which can have looser thresholds. The priorities of the different objective functions
should be determined and in which order they should be optimised. Furthermore, to
define a scenario, it should be determined what other assumptions, not directly
concerning objective functions but related to them, need to be made, e.g. requiring a
minimum area of a certain land use.
The effectiveness of scenarios in the support of policy making depends on
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communication. The scenarios have to be embedded in a communicative scheme.
Workshops, in which policy makers representing all stakeholders are present, will meet
this criterion. When organising workshops for regional policy makers, scenarios,
initially prepared by scientists, can serve as an input. In section 4.5 a proposal will be
made of three scenarios, based on an analysis of relevant actors and the state of the art
concerning the problem of land use in the region. More than one scenario is needed to
show the consequences of the different extreme positions that the stakeholders
represent. The workshop then starts with checking these input scenarios with the
participating stakeholders and adjusting them when necessary, until stakeholders can
recognise their opinions satisfactorily in either one of the scenarios. When consensus is
attained about the premises as defined in the scenarios, results can be generated by
running the model for these scenarios. These results will be the input of a discussion
between the participants about a preferable direction of development of the land use in
the Atlantic Zone of Costa Rica. When the discussion advances, it is possible to feed
new insight that emerged from the discussion to the computer, and make new runs.
Two things are important, like in the procedure when participants are directly
confronted with the computer model:
1. making explicit vvb.at goals are striven for by different actors and how this relates to
other possible goals.
2. showing how conflicting different goals really (as far as modelling assumptions
hold) are, offering a quantitative measure for this, by calculating trade-offs.

It will not be possible to create full consensus between different stakeholders about
desirable developments. The merit of this kind of supporting tools is to open
possibilities for discussion, to offer points of contact for better understanding and avoid
polarisation of unclear conflicts.
At this moment, the use of more or other indicators for sustainability is still being
thought through. If this thinking continues, it should include more than just the
ecological indicators nutrient balances and biocide use. Another good possibility is to
marginalise the importance of indicators, since taking all relevant aspects of
sustainability into account inherently means looking for sustainable solutions.

4.4 Actor analysis of the Atlantic Zone
4. 4.1 Introduction
In this Chapter some Spanish terms are used. With bananeros, the producers of
bananas are meant. Ganaderos are livestock farmers, madereros are loggers.
Within the Atlantic Zone of Costa Rica several actors have interests in the use of the
land. They are described in this Chapter, along with their visions on land use. As was
stressed on other occasions in this thesis, an analytical framework is always depending
on its context. Actors do not exist as distinct entities, independent of the social context.
However, especially since the researcher is not part of the arena in which strategical
fights about land use are fought [Grimble et al. 1995], it is fully legitimate to use an
actor analysis as an analytical tool and to make choices about where to put the
boundaries between different actors. These boundaries are put in this Chapter, on the
basis of ansvvers to direct questions during the interviews of how distinct different
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actors perceive themselves and other actors. Also indirect answers contributed to the
image that arose.
4. 4. 2 Conservationists

The goal of conservationists is to preserve the natural resources. Their position is weak
between economical forces on the one hand and social pressure on the other, but they
are often supported by foreign agencies.
Within the region of the Atlantic Zone, three areas have the status of being protected,
the National Park Tortuguero, the National Refugee ofBarro del Colorado and the
Biological Corridor that is between the two, as was also mentioned in section 3.1.
[respondent 9] The Biological Corridor connects the two other areas, with this
enlarging the possibilities for biodiversity to exist, and to avoid breaking up of
protected areas. These 7 800 hectares were bought by the Neotropica Foundation, and
donated to the government. [respondent 10]
The most important goal for conservationists is to care for nature and keep it intact as
much as possible. With respect to what is possible, different conservationists have
different perceptions. One extreme is the idea that nature cannot stand any intervention
and that the protected areas should not be touched at all. The other extreme is that
economical exploitation of the forest is well possible without doing irreparable harm. In
the Atlantic Zone no areas are found with extreme vulnerability, meaning that they will
not survive any intervention at all. [respondent 8] This means that, though the
mentioned areas have a protected status, still some activities take place within their
·
boundaries.
Conservationists, li~e for example the Neotropica Foundation, have discovered that
their bargaining po·wer is small if they position themselves within the frrst extreme, of
1
demanding no intervention at all in protected areas. [respondent 10] Indeed, other
actors have stated some irritation about the 'irrationality' of (some) conservationists.
[respondent 15] Respondent 16, working in the banana business, says that 'the
2
discussion never has been realised above the table' • He is referring to accusations of
conservationists that bananeros pollute the region heavily, amongst others with the
pesticides they use to cultivate their crop.
The goals of conservationists are at this moment being broadened to include the
contribution to a better quality of fanner's life, apart from sustaining natural resources
at farm level. [respondent 9] Respondent 10, working for the Neotropica Foundation,
says that the first criteria to choose a production system is an economic one, as farmers
need an income. He sees the function of his organisation as to explain the results and
positions of different production systems to farmers.
The position of conservationists in Costa Rica is somewhat ambivalent._ Respondent 5
is of the opinion that between the market mechanism and social pressure,
conservationists are stuck in a weak position, with not a lot of interaction with other
1

'La Fundaci6n Neotr6pica tuvo muchos go/pes con su primer prayecto que inici6 en I 986, y era mas
conservasionista. Ahara se toma tambien los aspectos econ6micos y sociales en cuenta. '
2
'La discus ion sabre este sujeto (sostenibilidad) con los conservasionistas es muy complicada, porque Ia discus ion
nunca se ha realizado sobre Ia mesa'.
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actors. He fears that this separation also means a separation of responsibilities. To fight
this, conservation organisations are presenting more and more economic data to give
body to their concern. On the other hand, conservationists often organise themselves in
the form of Non-Governmental Organisations. These NGOs can raise sums of money
to 'protect the lungs of the earth' rather easily in 'industrialised' countries.
4. 4. 3 Small farmers

The direct goal of small farmers, other stakeholders in the region, is to make a living.
Their independent position is fairly weak, but they are represented by farmer's
organisations and other organisations occupied with the well-being of farmers, like the
Ministry of Agriculture and Livestock (MAG). These, and the farmers themselves, also
have goals concerning food security on the longer term and diversification of crops.
The MAG is supporting small farmers and looking for their participation in the process
of governing, unlike a few governments ago, when the position of the ministry was
very patriarchal. [respondent 3] The reason given for this interest in smaller farmers (by
respondent 12), is that larger producers don't need to be helped in finding technical
assistance, since they have enough means to fmd it themselves. This respondent
describes the goal of the regional direction of the MAG, of which he is the director, as
to develop small farmers within the settlements.
Small farmers' activities and conservation claims are contradicting each other.
[respondent 13] The establishment of the protected areas in the Atlantic Zone has not
gone by without social problems. [respondent 8] Governmental institutions that take
steps under the pressure of public opinion in 'industrialised' countries did not
investigate thoroughly the actual situation in the areas. Small farmers had already
colonised the area, \Vhich caused very complicated situations concerning land tenancy
and small farmers that felt their rights were threatened. [Rodriguez 1993] On the other
hand, small farmers exercise pressure on protected areas, for in their search for lands
they often end up close to these areas. [respondent 6] Respondent 10 fears that the use
that small farmers make of the land is too intensive, such that it will exhaust the soils.
Respondent 9 fears the agricultural frontier will proceed, taking more forest.
In the deforestation of parts of the Atlantic Zone the Institute for Agricultural
Development (IDA) played a role. The two goals of this institute are to 'obtain a better
1
distribution of land tenancy and to enlarge the production of this land'. [respondent 11]
In doing so, the IDA buys land and gives it to small farmers to work upon. Sometimes
these lands were forested and since a 'good farmer' used to be a fanner with clean (no
wood standing), well kept lands, the forest was cut-down.
4. 4. 4 Bananeros

Other important land users in the Atlantic Zone ~are the bananeros. Traditionally their
goal is an economic one, to make money. Their position is strong, for their business
brings a lot of money with it.
In the beginning of the 90s a big boom of bananas grown in the region occurred,
1
::!

2

'••• lograr una mejor distribuci6n de Ia tenencia de la tierra y aumentar Ia produce ion y productividad de la misma.'
The area with banana increased from 20.000 ha to 50.000 ha.
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which also caused deforestation in a legal way. [respondent 13] See for some more
detail about this the box within this section. This growth was supported by the
government [respondent 14], since exporting banana is favouring the economy of Costa
Rica. [respondent 2]
Bananeros use a lot of chemical products, since banana is a vulnerable plant, grown in
a warm and humid area, which is ideal for diseases. [respondent 16] Furthermore,
consumers' requirements are very strict. Besides chemicals, producing bananas is done
by a very intensive use of the land, with a realistic danger of exhausting it [respondent
12] Under pressure of consumers who want 'green' products, conservation NGOs and
governmental push, bananeros are improving their way of producing to a less
environmental harmful one. Some are discovering so-called 'win-win' positions in
which greener production methods turn out to be profitable as well.
Besides of being of importance to the region, banana is the main export product of
Costa Rica, which gives the bananeros a very strong position. Bananeros are
independent of other sources, they control their whole chain of production themselves,
including the packaging of their product etc. [respondent 6] They cause dependency of
small farmers, by offering them plantation jobs to contribute to their income, which,
according to respondent 6, is hindering the development of these small farmers, as a
social and psychological phenomenon.
Bananeros are occupying lands not only in a legal way. Their economic power is so big
that they can buy out small farmers in IDA settlements without difficulty. [respondent
11] When the IDA finds out about the taking over of land, it has been invested in so
much by the bananeros that the IDA lacks the means to undo the change.

4.4.5 Ganaderos
The main goal of ganaderos is to make money. Apart from that, very often they have
put their hearts in their business, that has been in the family for several generations and
they want to sustain their family business. Their position used to be very strong and
favoured by the government, but at the moment the meat market is very bad and only
getting worse.
Traditionally, the Atlantic Zone is a region with a lot of cattle. Ganaderos, like
bananeros, have an economic goal, of making a living in livestock, which used to be a
very profitable business. The traditional position of ganaderos in the Atlantic Zone is
strong. Motive for staying in livestock often is the bond that has developed with the
business. [respondent 15] The profitability of livestock used to be subsidised by the
government. In the beef export boom in the 60s and 70s, livestock credit used to be
cheap (low interest rate) and easy to obtain. [Kaimowitz] At this moment, since 1994,
international prices (meaning mainly prices in the USA) for meat are low. Interest for
working capital is very high, so that the economic situation for ganaderos at the
moment is bad. Some nuJk production also occurs in the region. [respondent 15]
In1portant aspect of livestock, is that it needs pasture to feed upon. The obtaining of
pasture caused deforestation in the past. Respondent 10 associates ganaderos
immediately with deforestation. In the present situation ganaderos are slowly starting
to work on silvipastures as well, reforesting the bad parts of their lands or using trees in
fences, selling the wood to attribute to their income. [respondent 15] The low prices
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for20years.Avery:s~ar!~can·ul(i¢ea{::..··: <. · .· · · ·. · .•..<< :· ·: .:< ···.·••.·····•····•·-:?; · .. <:>:··•·.··.•·.····.·•··
In 1899, MmorKeith founde(lthe United J!mit Co~pany, which stillexists andt()clayis called ·
ChiqurtaBrands. The>C()~R.ican coffe¢.'"elit~Jti¢Jted a11interestinh<l.nanas, soft.!e!lf.st.
decades of banana, the fnlitstayed in A.nl«ic~ hands. Aftert]lis frrsthloom, diseases started
to break out in the twenties of this century, untilthe point that the United Fruit Company
moved its activities to the west coast in 1938. In the Atlantic Zone,. banana was on.alow
profile. The government bought large plots ofUnited Fruit and parcelled them out to small
farmers. In 1957 the Standard Fruit Company, a new player on the scene, revived commercial
banana production on lands ofits rival, United Fruit New, disease resistant varieties were
created. Now, Costa Rican workers started to exploit the lucrative fruit. Banana production
developed steadily through the following decades.
In 1990, the old railroad, that used to have such an impact,. was destroyed by a large landslide.
Still, in the beginning of the nineties, a big banana-boom occurred that settled once more the
grip that large multinational.s have on the production of a good that at that moment was
responsible for one fifth of the total export. The Costa Rican government tried to improve the
position of the 'bananeros; by making multinationals pay th.ern a higher price. Furthermore,. a
co-operation, ASBANA, was founded to represent the bananeros. As CORBANA, it still exists
and is doing research that concerns banana.
In 1994/1995 prices went down and interest went up. Besides that, the feared Black Sigatoka
disease is threateningproduction. EvenworseitheEuropean m(lrketis establishingmaxitpum
thresho Ids for banana-import from Latin Am:eticatt countries~ A~· yet, the yellowfl'uitcontfuues
to be very important for the Costa Rican econQiny~ But the Big B~ana Boom can be •.
considered as over.
·
·

of

done as

(Sources: Daling 1995, West 1989)

also gradually forced some ganaderos out of business. The same happened about 15
years ago. The old lands of these ganaderos are now changing in secondary forests.
[~espondent 2]

4. 4. 6 Afadereros
Like bananeros and ganaderos, the main interest of the madereros is making money.
Their position is difficult to grasp, since they often operate at the edges of the law, or in
other complex contexts. The group of madereros furthermore is very divers, some are
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rich co-operative that exploit the forest at large scale, others are closer to squatters, or
somewhere in between.

Madereros take wood out of the forest to sell it. [Richards et a/. 1996] The driving
force behind extracting wood from (primary) forests, (destructive exploitation as
respondent 10 calls it) causing deforestation, is the existence of a market for this
product. Ironically, even ecologists have houses of wood, the market is well established
and strong. [respondent 14] A forest as such, does not have any monetary value, it has
1
to be exploited in some way, so the products that are gathered can be sold. At the same
time the forest has to pay for eco-tourism, forest-specialists, loggers and the only way
to realise this is to extract wood. [respondent 13] Respondent 13 is very pessimistic
about the perseverance of this process, he thinks all forests of the Atlantic Zone will be
cut, also those within protected areas, even though this may take a little longer.
Respondent 11 thinks madereros cause problems because they have no sense of
responsibility and too much money and power to enforce it upon them. Furthermore, he
thinks they destroy roads and cannot be made to mend them. Respondent 14 mentions
as complicating factor in the process of extracting wood from the forest that this is
done, apart from by logging companies, by people who depend completely on this
extraction. In poor countries it is difficult to forbid the exploitation of natural resources
for this reason.

4.5 Scenarios
Following the different aspects of sustainability, ecology, economy and sociology, it
seems appropriate to develop at least three scenarios, one within each of these
directions. The scenarios that are described in this section are visualised in Table 2.

Table 2 Framework for Scenarios
Conservation

Social Development
&
Regional Subsistence

Export

++
++

+
+

-I+
-I+

+

-I+

-I+

++
++

-

-

++

+

+

-I+

Ecological
objectives
Biocide use
Nutrient Balances

Social objectives
Reg. Food Security
Employment

+

Economic objectives
Export
Regional Income

++
+
-/+

very relevant
relevant
not relevant
not desirable

l For economists this means not cutting the forest has the opportunity costs of what could have been earned by
cutting it.
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Before explaining the features of the different scenarios, it is appropriate to remind for a
moment the position of these scenarios. It would be ideal if it were possible to follow a
linear thought, to first identify the actors, then isolate their visions and then translate
these into scenarios. Reality is not like that. These scenarios represent extremes and will
never be fully acknowledged by one actor. Elements of them, however, will be
retraceable to actors. As an input for discussion between different actors, scenarios
consequently are very suitable.
The most important for an ecological scenario of Conservation is to minimise loss of
nutrients and the biocide index, in that case focusing on environment. The optimal
values for these objectives need to be obtained before other goals can be met. Food
security and the regional income do not have a direct influence on the care for the
natural resources. Indirect however, they are important, since the availability of means
to fulfil basic needs in life, like availability of food and an income are an important
condition to create a situation in which using natural resources in a responsible way is
possible. [Respondent 2, 10 and 14] For example, when additional nutrients are
necessary, money is needed to buy them. Or when people do not have enough to eat,
they do not wish to limit the use of biocides if that limits their harvest. This means
striving for food security and regional income needs to be done, as far as the ecological
objectives are not violated. Employment can be considered indifferent to ecological
scenarios, it should not be created at the cost of ecological objectives, but it should not
be minimised either.
So far, this scenario has been trying to protect the environment, striving_ for what is
called \Veak sustainability in section 2.1. Also some remarks that aim at striving for a
harder sustainability can be made. Export means growing a kind of crops that puts a
high burden on natural resources [respondent 11 ], for example because they need a lot
of biocides and ask for an extremely intensive use of the land that might well exhaust it.
Export needs to be minimised. This also diminishes transport of goods, which is not a
modelling issue, or a regional care, but still influences the global situation of the
environment. Furthermore important for this scenario is that the area under (primary)
forest cover, meaning at least the protected areas, stays intact. A way to implement
forests in the model might be to define LUSTs that represent forest as a land use
activity, of course with no labour and no biocides etc. used.
When performing a social scenario of Social Development and Regional Subsistence,
the social objectives, regional food security and employment need to be maximised.
Maximising food production can be halted when a certain value is reached, the point
when enough food is produced to feed the inhabitants of the region. An effect of
striving for regional food security is a lower dependence of the international food
market. Still, when performing this scenario, it should not be forgotten that it might as
well cause an undesirable isolation of the region. Some care should be taken with the
results of this scenario, it does not represent reality as such, but it allows for extreme
experimentations.
With regard to en1ployment, a comparable situation arises, since employment should
grow to a certain maximum, which is work for all people that live in the region. When
n1ore employment is generated, in reality migration would develop, something that the
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model does not account for. Ecological objectives are good for social development,
since they secure a continuation of production in time. They should be striven for, as
long as they do not violate the optimum values for the social objectives. For regional
income the same goes.
The stimulation of producing export products can be considered to have a negative
impact on the regional subsistence of people in the region. When they are offered easy
jobs at large plantations, they will not be challenged to straighten their own lands out
and secure their position. Therefore, export should be minimised, as long as it does not
violate one of the other objectives.

An economic scenario of Export should first maximise regional income and export.
Making money is considered a first goal. Employment is the next to optimise. The rest
of the objective functions can be optimised, as long as the economic goals are not
violated.
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Chapter 5. Conclusions
5.1 Evaluation of the USTED-methodology from the natural science view
An important advantage, mentioned by Rossing eta!. [forthcoming], of explorative
models is the possibility they offer to explore large numbers of alternative production
systems. Besides that, they offer an understanding of systems behaviour due to
transparency of model components.
The use that is made of LUSTs allows for flexible changes in the database to update or
upgrade information. [Jansen and Schipper 1995] Alfaro eta/. [1994] state that the
US TED-methodology provides an excellent integration of socio-economic and
biophysical data. The integration of different disciplines that is reached within US TED
is considered a great merit, see for example Stoorvogel et al. [1995]
The general purpose of linear programming is to increase the amount and quality of the
information for decision-makers to base their decisions on. [Bessembinder 1995] Since,
like in every method, a choice has to be made concerning what information to include,
as was already n1entioned shortly in describing the principle of LUSTs, there is always
some subjectivity in the results. This should be reflected in the period for which the
outcome of the analysis is claimed to be valid. [Jansen eta!. 1995]
Weak point of the US TED-methodology can be the data collection efforts that are
necessary. Furthermore, expert knowledge is crucial to interpret the results of the
scenarios and perform the feedback to the input data. [Alfaro eta!. 1994]. Furthermore,
criticism can be expresse~ on the limited range of LUSTs that are formulated.

5.2 Evaluation of the USTED-methodology from the social science view
Social scientists can be considered as not participating in the development of the
USTED-methodology. Indeed, the most important criticism that can be formulated
from the social point of view concerns the development phase. As is explained in
Chapter 3, involving the users of a technology in the development is essential for their
efficient use of the technology in the usable stage. On this point, US TED clearly fails.
To evaluate the USTED-methodology from this view, two questions can be posed:
1. Did the people at whom the methodology/technology is aimed, which are the policy
makers concerned with the Atlantic Zone, feel the need of a computer-aided
methodology to support their decisions? (demand side present?)
2. Does the methodology, in the finished regional form, fit the working methods and
the thinking of the would-be users? (will it serve its purpose?)
The answer to the first question is no. The USTED-methodology is developed from
scientific interest. A request on creating computer-support in the decision process never
was formulated and presented to Wageningen Agricultural University. This means the
approach follo\ved in the development of the USTED-methodology is linear oriented
and initially top-down. In itself, there is nothing wrong with this, since other goals are
met. US TED offered an interesting research job to a large amount of students and
researchers and contributed to the knowledge about this kind of programs. A 'supply39

initiated' technology can be objectionable, when it is considered an important goal that
the policy makers at whom it is aimed, are going to implement the technology and take
it for granted as it is presented to them. Getting completely familiar with an imposed
technology is a slow process, if it happens at all.
The answer to the second question can be somewhat more positive. Policy makers in
Costa Rica are comfortable with the use of computers and they seem very interested to
look for consensus with their colleagues. It will take thorough attention to make clear
that the model does not produce predictions or test instruments, but evaluates
objectives. This concept is not only difficult specifically for these policy makers, but
also for users working in a scientific context. Explanation in general will cost a lot of
time and energy, another consequence of not involving the users in the process of
development. Of course if the users would have been involved, it would have cost time
and energy too, but they would have done part of the work in developing the tool
themselves, so it would have paid itself back.

A more structural objection on this point can be made concerning the question who to
aim an effort like the USTED-methodology at. As was explained in section 3.3, when
supporting decision making, it is important to address the one making the decision. The
actual decision on land use is not made by policy makers, but by landowners of all
1
kinds. The criticism on the target group ofUSTED, thus is fair. Assuming this, would
paralyse all possibilities of making sense of the situation as it is no-w. It would make the
creation of a useful sequel on the results and data that are no\v available difficult.
~erefore, this vie\v is not disseminated in this thesis. Besides that, the need for a
collective organisation at a higher level than the individual level and to realise a
situation of social learning, is obvious.
Seen from the social point of view, also some positive aspects can be distinguished
with respect to the USTED-methodology. Even though in a phase a social scientist
would consider too late, when the technology is fmished, the stakeholders are going to
be involved. Another gain of the US TED-approach is that it is explicitly recognised
that one 'true' vision on an issue, as is land use, does not exist. This implicates that
social-constructivism is taken seriously.

5.3 Constructivism and Positivism
When comparing social sciences and natural sciences, it is very difficult not to start
con1paring positivistic and constructivistic approaches. The mind is stubborn. Thus,
this section will offer a comparison of positivists and constructivists.
Social-constructivism and positivism represent a completely different vision on the
world, its inhabitants and the processes that co-ordinated all interaction. With respect to
the issue of land use, at least two points of consensus exist. It is considered important to
strive for sustainability (no matter how ill-defined this can be). And, another important
notion that has not been stressed that much, so far, is the need for interdisciplinarity.

1

This was for example stated by Niels Roling [1997].
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In general, a very important difference between the two visions is the way they position
science and technology. More specific, with respect to land use, the direction to start
influencing it, is point of discussion between positivistic and constructivistic scientists.
Positivists see no objection in producing knowledge in a top-down movement. Which is
a good thing, since without this kind of thinking, probably not a lot of technology that
serves our everyday life would have been realised. It can also be very illuminating to
order research data straightforward, in lines. This thesis would not exist without this way
of thinking.
For constructivists, top-down-implementation almost is a contradictio in terminis. For
them, change can only be realised bottom-up. They consider the ones taking the small
decisions as the ones that finally will make a difference. Something that probably both
natural and social scientists can learn from constructivism is to stop thinking solely in
linear developments. How illuminating it can be to think in lines, to allow creativity to
flower, it is necessary to recognise the complexity of the entire situation too. Without
the constructivistic way of thinking, this thesis would not exist either.
The standard in1age of a natural scientist that is not so much interested in the human
aspects of his work, nowadays is not so strong anymore. Natural scientists are more and
1
more open for suggestions from social scientists that can make their work more
effective, that can make them conscious for societal needs and that can give their work a
social benefit. In this light, it is very tempting to put a large confidence in the interaction
with stakeholders to make large steps toward sustainable development. The concept of
platforms, put forward by social science, is adapted gratefully by natural sciences.
However, it should not be forgotten that decisions taken on land use are taken in an
arena, a typical social science term, in which all actors have their roles. These roles will
not disappear spontaneously when different actors are united in a platform. The idea of
using platforms vvhen supporting policy makers is very useful, but it cannot eliminate all
problems that existed in the field before.

5.4 Recommendations for future use of the USTED-methodology
From the social science view, some rather heavy criticism on the USTED-methodology
has been formulated. It is indeed important to recognise mistakes made in the past, in
an attempt not to repeat them in the future. Limitations that are posed by complexities
in 'reality', hopefully can be recognised the next time a comparable project is started.
On the other hand getting stuck in what went wrong should not be the end of a project.
Enough clues are present to make the investments that have been made, in money,
human capital and time, worth while. Therefore, the methodology at present state or in
a state that is available within a realistic time scheme, should be actually used. The way
to use it is described in Chapter 4. One more remark; how trivial it may sound, during
workshops that use the USTED-methodology, care should be taken that the model does
not become a goal in itself, but at all times stays a means to structure and feed
discussion.

1

For some reason the other way around does not seem to be so apparent.
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Appendix 1 List of respondents
The order of names is chronological.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Name
Hugo de Vos
Carlos Reiche
Pieter Dercksen
Luis Arroyo
Fred van Sluys
Marco Rojas
Jorge Faustino
Emilia Soliz
Tirso Maldonado
Hugo Alvarez
David Romero
Marco Vinicio Jimenez
Jose Luis Gonzalez
Franklin Solano
Carlos Gonzalez
Ronald Vargas

Organisation
1
IICA
IICA, GTZ~
MAG"', San Jose
MAG, San Jose
IICA, PRIAG<+
MAG, Siquirres
CATIE:J
IICA,MAG
Fundaci6n N eotr6pica
Fundaci6n Neotr6pica
IDA
MAG, Siquirres
MINAE'
0
PACTo
Camara de Ganaderos
0

CORBANA~

1

to be reached (00 506 ... )
tel229 0222, fax 229 4741
tel 229 3691, fax 229 1620
tel296 0371, fax 296 1397
tel296 2586, fax 296 0858
tel229 3155, fax 229 2567
tel 768 8063, fax 768 6171
tel556 7830, fax 556 1576
tel 229 0222, fax 229 4689
tel253 2130, fax 253 4210
tel 763 3242, fax 763 3242
tel 718 6224, fax 718 6824
tel 768 8063, fax 768 8725
tel 710 7542, fax 710 2989
tel 710 2929, fax 710 2989
tel 710 6998
tel 763 3176, fax 763 3055

Instituto Interamericana de Cooperaci6n para Ia Agricultura
Deutsche Gesellschaft fur Technische Zusammenarbeit
3
Ministerio de Agricultura y Ganaderia
4
Programa Regional de Reforzamiento a la Investigaci6n Agron6mica Sobre los Granos En Centroamerica
5
Centro Agron6mico Tropical de Investigaci6n y Ensefianza
6
Instituto de Desarrollo Agrario
7
Ministerio de Ambiente y Energia
8
Proyecto de Consolidacion del Area de Conservaci6n de las Llanuras del Tortuguero
Q Corporaci6n Bananera Nacional

2

46

