
FARMING IN A FRAGILE FUTURE 

Economics of land use with applications in 
the Atlantic Zone of Costa Rica 

I 

Robert A. Schipper 



PROPOSITIONS 

1. The term land use analysis should replace land use planning (this thesis). 

2. FAO's (1976) Guidelines for land use planning put too much emphasis on 
land evaluation and too little on farming systems analysis. 

3. The FAO (1976) definitions of the different levels of suitability of land 
units for land use types are economic in character, even for the biophysical 
part of a land evaluation. Such definitions obscure the technical nature of 
judgements of agronomists and soil scientists regarding suitability, which 
are mainly based on yield expectations (this thesis). 

4. Linear programming is a useful tool in land use analysis, in particular at 
the farm and sub-regional level, because it permits incorporation of detailed 
technological information and facilitates cooperation between agronomists, 
soil scientists and economists (Hazell & Norton, 1986; this thesis). 

5. To assess the comparative effects of changing circumstances or of different 
policies, good land use analysis requires a distinction of farm types 
representative of the major farming systems; each should have objective(s) 
representing the most important behaviourial motive(s) of decision makers 
within a farming system (this thesis). 

6. The proposition of Bell et al. (1982) that the aggregation bias in regional 
linear programming models is not important in case farm types differ in 
resource availability but not in technology and objectives, while resources 
can be exchanged at low transaction costs, is correct (this thesis). 

7. Pearce & Turner's (1990) definition of sustainable development and their 
related rules for the use of resources are a good starting point for 
operationalising sustainable land use based on constraint optimisation 
models (this thesis). 

8. Efficiency in resource use as defined in the agro-technical or biophysical 
literature (for example de Wit, 1992; Fresco & Kroonenberg, 1992; 
Oenema, 1996) is what economists call productivity. 

9. Conway (1987) incorrectly considers equitability a property of agro-
ecosystems. It is a property of the social system in which the agro-
ecosystem is embedded (this thesis). 

10. For a given structure of land units and land use types, the relative 
availability of factors of production other than land determines the use of 
land (this thesis). 



11. Abolishing agricultural import levies and export subsidies by the EU 
benefits farm families outside the EU more then it hurts farm families 
inside the EU. 

12. De a/Zoctowenverklaring (Wet bevordering evenredige arbeidsdeelname 
allochtonen) heeft een ongewenste overeenkomst met een omgekeerde 
ariërverklaring. 

The 'Declaration of foreign origin' (Law promoting equal participation of 
immigrants in the workforce of the Netherlands) has a undesirable 
similarity with an inverse 'Declaration of Aryan origin'. 

13. De beperking van de vrijheid door de Wet op de identificatieplicht 
vermindert de blijheid. 

The Dutch law requiring compulsory identification restricts freedom and 
decreases happiness. 

Propositions presented with the doctoral thesis Farming in a fragile future: 
economics of land use with applications in the Atlantic Zone of Costa Rica of 
Robert A. Schipper, Wageningen, 13 September 1996. 
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ABSTRACT 

The present study contributes to the search for a methodology for land use analysis, 
aiming at a land use that provides sufficient (and rising) incomes to the agricultural 
population and at the same time maintains the productive capacity of land. The 
contribution focuses in particular on the role of economic analysis. 

The study starts with a review of land evaluation and land use planning from an 
economic angle, providing suggestions for improvement. After a brief examination of 
prospects for agricultural production and population growth, and problems of land 
degradation, the concept of sustainable development is discussed. The study opts for a 
definition of Pearce & Turner (1990). In conjunction with rules for resource use, this 
definition can be made operational for land use analysis. Reviewing theories of resource 
economics, it is concluded that these theories are relevant and provide 'food for thought', 
but lack direct or easy applicability to practical cases of land use analysis. Concepts of 
cost-benefit analysis and of farm management, production economics and household 
economics are more directly applicable to land use questions. Other important concepts 
originate from regional economics, or point to institutional problems, in particular 
questions around land tenure and contradictions between land users. 'Unsolved' problems 
within the discipline of economics, should caution against undue belief in the 
approximation of reality of the results. 

The role of economics within land use analysis is outlined. The background to this 
outline is formed by a skeleton model of the agricultural sector, concepts of regional 
agricultural planning, in particular a comprehensive resource based approach, and the so-
called LEFSA sequence for land use planning. The basic idea is to distinguish levels of 
analysis and to consider the analyses made by several disciplines (including agronomy, 
soil science and economics) at each of these levels. Furthermore, at each of these levels 
models can be designed, which are connected in a modular fashion and which foster 
multi- or interdisciplinary collaboration. It is advocated that the term land use planning be 
replaced by land use analysis. 

Linear programming models as a tool for land use analysis are discussed. A linear 
programming model for a case study, the Neguev settlement in the Atlantic Zone of Costa 
Rica, is presented. The matrix of the model includes five sub-matrices each encompassing 
a different farm type. The farm types are distinguished on the basis of land-labour ratios, 
considering three soil types. Land use activities are included in the form of Land Use 
Systems & Technologies. These represent land use systems with fixed input-output 
coefficients. Two indicators for sustainability are taken into account: soil nutrient 
depletion and biocide use. These are built into the model via constraints, marking upper 
limits to the use of renewable resources and to the waste flow into the environment. The 
linear programming model forms part of the USTED (Uso Sostenible de Tierras En el 
Desarrollo) methodology for land use analysis. 

Several land use scenarios are analysed to assess whether incomes of farms can 
increase through an improved, more sustainable, land use. A base scenario is calculated 
to serve as a reference for assessing the impact of policy measures or changing socio­
economic conditions. A striking feature of the base scenario is the large area with palm 
heart in comparison to the actual area. Doubling the biocide price hardly affects its use, 
while a quantitative restriction on the use of biocides to half the amount used in the base 
scenario reduces average incomes by less than 1%. When soil nutrient depletion is 
restricted to 'critical losses' per year over a ten year period, average incomes are reduced 
by less than 3%. Other scenarios concern the impact of decreasing palm heart prices, the 
influence of increasing wages and the role of the discount rate. Given a certain structure 
of land use types and land units, land use is determined by the costs and availabilities of 
other factors than land; in the Neguev case labour. 
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1 INTRODUCTION 

Subject 

In recent times various concerns about present and future land use have 
been expressed. Are the land (and water) resources of the earth able to 
supply sufficient products (food and other) to sustain a growing 
population and provide the agricultural population with increasing 
incomes? Will land and water resources be able to maintain their 
productive capacity over time, and provide sufficient living space and 
environmental amenities? Answers to those questions range from 
pessimistic (e.g. Brown & Kane, 1995) to optimistic (Penning de Vries et 
al., 1995). The pessimistic answer is mainly based on extrapolating 
present trends of population growth, and of agricultural production and 
productivity, while the optimistic one is based on comparing population 
trends with what could potentially be produced by land and water 
resources in different regions of the earth. Land use analysis as defined 
in the present study could bridge the gap between these two approaches 
for particular areas. 

Since the times of Ricardo and Malthus, the problems of feeding the 
population of different areas and thus of land use have been an explicit 
concern of economists. Within economics, land economics developed as a 
special branch studying land resource use from different perspectives. 
Nowadays, the study of land use is part of agricultural economics. 

Obviously, land use is also the focus of more technical disciplines like 
agronomy and soil science. As a result, a separate branch of study 
developed involving a multidisciplinary assessment of the capability of 
land for different uses, usually called land evaluation (FAO, 1976 & 
1983). Dent & Young (1981: 115) describe land evaluation as "the 
process of estimating the potential of land for alternative kinds of use". 
Ideally, such an assessment also incorporates economic and social 
aspects. Besides land evaluation, comparable approaches to the 
identification of potential land uses exist. An example is the land 
capability classification (Klingebiel & Montgomery, 1961), principally 
guided by the need for soil conservation. Originating in the USA for 
farm planning, it finds application in a number of developing countries. 

Land evaluation is usually the basis for land use planning (FAO, 
1993a). The latter can be loosely described as the allocation of different 
tracts of land to different uses, aiming at the best land use. 'Best' is 


