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ABSTRACT 

Risk assessment plays an important role in evaluating new technology adoption 

among peasant households. The purpose of this study is to evaluate peasant behavior 

considering risk perception and how it affects agroforestry adoption. Data collection was 

conducted in 1994, in 14 villages representing three regions in the El Merendon mountain 

range of Honduras Central America. Stochastic dominance was used in the assessment of 

risk perception; discriminant analysis and the logit model were used to identify the factors 

affecting risk behavior. Differences in risk perception were found to exist among peasant 

farmers. Risk aversion was related to peasant households production constraints. Overall, 

agroforestry adopters were facing less restrictive constraints than agroforestry non

adopters. The disparate risk behavior among these peasant farmers were characterized by 

differences in the level of farm diversification, area allocated to coffee production, 

settlement period, and household budget constraint. Furthermore, agroforestry 

retention/adoption, in the long-run, will depend on the relaxation of economic and 

institutional constraints and on the internalization of the benefits of the tree component. 

The improvement of the economic, social, and cultural conditions of peasants appears to 

affect positively the rate of agroforestry adoption since agroforestry' s features were 

consistent with peasants' revealed preference. 
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CHAPTER 1 

INTRODUCTION 

The Republic of Honduras has a land area of 112,088 square kilometers; of this 

total, because of mountainous terrain, 82% is classified as suitable for growing forests, 

and only 18% as appropriate for agriculture. Nevertheless, in 1966 62% of the country 

was forested, and by 1986 that figure had been reduced to only 45% (Jones 1988). 

Clearly, forest degradation has maintained a positive rate over the past two decades, but 

what are the driving forces that make the Honduran farmers so destructive to the forests? . 

Current widely known factors such as a high rate of population growth, imperfect 

agricultural markets, a non-sustainable agricultural system in place in the newly cleared 

forests, undefined land tenure, and a low level of education among the rural people will 

most certainly lead to an increase in the deforestation rate in the near future. 

The adoption of agroforestry systems holds potential for slowing deforestation and 

environmental decline in a country such as Honduras. Observation of the many traditional 

agricultural systems throughout the tropics in which trees occur has provided considerable 

evidence of the benefits that farmers apparently obtain from the presence of trees. 

One widespread benefit from agroforestry systems during part of the production 

cycle is that of maintaining or restoring productivity of the land. This is the basis for all 

systems of non-continuous cultivation which incorporate a period of tree fallow in the 

farming system. A second beneficial impact of trees that is of direct economic value to the 

farmer is an increase in the total output from the land from addition of a tree crop to one 



or more lower layers of crops. A third category of economic benefit is that of raising 

incomes by employing tree crops which provide greater returns from the land than 

alternate crops. 

Problem Statement 

2 

A highly unstable environment affecting long-term investments due to the 

combination of socioeconomic and structural factors has accelerated the deforestation rate 

in Honduras (Perfil Ambiental de Honduras 1989). According to COHDEFOR (the 

Honduran forest service), over the last 20 years the deforestation rate was 80,000 ha/yr. 

This current deforestation rate can no longer be sustained, if the Honduran forests are to 

be preserved and remain productive. Honduran peasants, have been identified as a 

significant factor affecting deforestation. These subsistence farmers that live in buffer 

zones1, represent a significant proportion of Honduran farmers; some 60% of Honduran 

farmers own less that 4 hectares (Perfil Ambiental de Honduras 1989). In addition, the 

majority live in or close to the forests' buffer zones, where they have a direct relation with 

the natural resources. However, the forests' stock levels are very susceptible to shifting 

cultivation, which is the predominant agricultural production system among peasants living 

in these buffer zones. Hence, they represent an important factor affecting forest 

degradation in Honduras. Under this situation, it is logical to conclude that unless a new, 

more sustainable agriculture system is adopted by them, deforestation is more likely to 

continue which will have a very detrimental effect on the Honduran society. 

1 Buffer zones are transitional areas between the natural stand and the 
land already converted to agriculture. 
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Agro forestry systems, the growing of trees interspersed in crops, has been 

identified by different scholars and development agencies as a very important option to 

ameliorate the effects of deforestation through provision of a more sustainable agricultural 

system. However, there is general skepticism among them, regarding innovation due to 

objective disparities. Developmental people and scholars are promoting the conservational 

characteristics of agroforestry, a social point of view. Peasants, in the other hand, are 

looking for the preservation of the household unit, a microlevel point of view. This 

dichotomy may result in the consideration, by the peasants, of the tree benefits as an 

extemality, thereby introducing substantial risk into the adoption decision. 

Purpose of the study 

The purpose of this study is to evaluate peasant behavior considering risk 

perception and how it affects agroforestry adoption. A theoretical framework 

incorporating the Risk Efficiency Analysis approach, which is based on the expected utility 

maximization framework (Meyer 1977) will be used to develop an understanding of the 

risk behavior of subsistence farmers facing uncertain conditions when they are given a 

choice of introducing trees into their cropping system. 

Identification of the decisional factors that make agroforestry a more attractive 

alternative for peasantst agricultural production frameworks will enhance the 

understanding of peasants' behavior. The comparison of these factors to those targeted by 

the grass-root organizations involved in agroforestry promotion, will bring the 

identification of common areas of interest among these two institutions. Furthermore, the 
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promotion of these key decision factors could enhance the adoption of agroforestry among 

Honduran peasants. 

Justification 

Researchers give several explanations of the deforestation problem. For example, 

Jones (1988) concludes that access to land is a major problem for Honduran peasants; 

only 20% of the rural population owns land, while 40% have no access to land. Another 

claim is that the main driven force of peasant pressure on the forest is commercial 

agriculture (Larson 1990). The majority of researchers conclude that the principal 

motivation for deforestation is land acquisition. Either new land by peasants who are 

landless, or land substitution by peasants who find their soils exhausted (Bromley 1991). 

Such land acquisition activities have a double motivation; either they present the saving 

opportunity for farming throughout several years, or it is the cash for sale of 

"improvements" , that is the clearing effort, when the land is abandoned which represents 

one of the farmers' few possibilities for capitalization of their farm activities (Larson 

1990). 

Many of the costs and benefits to a poor farmer, living partly or wholly within a 

subsistence system, take forms other than cash outlays and incoming receipts. For 

example, prominent among the farmers' implicit calculations is the consideration of risk. 

When living at the very margin of existence, the farmer seeks to avoid any change which, 

although it might improve his situation if it functions as expected, could leave him worse 

off than he is now if it does not. 
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As a general rule, the farmer's objective is to maximize the present discounted 

value of profits, where the discount rate is a function of the farmer's risk perception. 

Under this scenario, poverty in LDCs may be expected to drive up their rate of time 

preference to the point where all that matters is consumption today. That is, the discount 

rate assessed by poor farmers is directly related to the level of poverty. Risk aversion, 

which is equivalent to the adoption of a large discount rate (Perrings 1989), is likely to be 

even greater when subsistence is threatened. If poverty drives the marginal rate of time 

preference to infinity, then future environmental effects of the current strategy are 

optimally ignored. 

Introduction of agroforestry into already existing cropping systems with highly 

erodible soils, assuming that trees' benefits have been internalized, could be seen 

essentially as a strategy to reduce risk in net returns of crops due to yield uncertainty. 

However, the rejection of trees, also could be feasible within a peasant's decision scheme. 

Therefore, an assessment of the relevant economic considerations must reflect risk which 

shape the peasant's economic decisions, and not be confined simply to monetary 

assessments of cost and profitability. 

Objectives and Hypothesis 

As stated above, the purpose of this study is to evaluate peasants' risk perception 

and how it affects technology adoption, namely agroforestry adoption. Agroforestry 

systems have been identified as an important option to ameliorate the effects of 



deforestation through provision of a sustainable agricultural system. The specific 

objectives are: 

1. Determine if agroforestry system adoption is consistent with peasant's revealed 

preferences; 
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2. to evaluate how socioeconomic determinants of risk aversion affect agroforestry 

adoption; and 

3. to identify the long term likelihood of agroforestry system adoption. 

The null hypothesis in this study is that although, the features that make 

agroforestry a sustainable production system are in accordance with peasant's production 

objectives, its inherent effect on risk is not acceptable under peasants' economic criteria. 

In testing the hypothesis, by means of the stochastic dominance approach, groups of 

peasants adopting agroforestry will be compared with those using traditional production 

systems. If the traditional production systems show stochastic dominance, then we accept 

the null hypothesis, otherwise we will reject it and conclude that the agroforestry systems 

are consistent with peasants' economic objectives. 

To achieve the above objectives, several tasks involving different approaches had 

to be undertaken. First, estimation of the revealed preference among the different groups 

that comprise the sample was performed. Based upon stochastic dominance theory 

(Meyer 1977), we can rank the different expected distributions and relate them to 

unanimous preferences by certain well-defined groups of agents. The cropping decision 
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problem faced every season by third world farmers is viewed as a problem of resource 

allocation for various crop activities, where each activity involves an expected return with 

a given risk. The lack of resources and the imperfect nature of the market force the 

peasant farmer to consider only a limited combination of expected revenue and revenue 

variance that can be obtained. In general, expected revenue can be increased beyond any 

given level only by accepting greater risks. By using this approach, we can anticipate that 

peasants with different risk perceptions, will be well differentiated and identified and that 

their preferences will be unanimously revealed. 

Second, once the risk revealed preference distribution has been obtained within a 

risk aversion coefficient interval of the entire sampled population, we can make further 

inferences about the nature of the household. The implicit assumption here is that there is 

wide variation in adoption levels and disparate abilities to bear the risk associated with 

agroforestry adoption decisions within a given sample of peasant farmers. In order to test 

this hypothesis, several socioeconomic and institutional variables that would likely affect 

peasants' risk bearing abilities were identified and regressed against implied risk aversion 

parameters. By obtaining the mean, standard deviation, and regression parameters of the 

variables representing these socioeconomic factors, we can evaluate the weight that 

different risk averse peasants put on those variables which allowed us to rank the 

importance and effect of those factors on risk bearing decisions (Moscardi et al. 1977). 

Finally, the probability oflong-term agroforestry adoption will be assessed. Based on the 

Logit theoretical framework and utilizing key factors already identified, that is the 
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correlation of cultural, economic, and institutional variables, we can identify the likelihood 

of agroforestry adoption in the long-run. 

Scope and Limitations 

The study is based on primary data gathered from peasant farmers in a specific 

region of Honduras, Central America. Given the nature of the data (expected yields, and 

prices), the results reflect the biological and economic features of the region. This is by no 

means an accurate representation of the generalized behavior of all peasants in the 

developing world. The approach utilized in this study, however, should be applicable 

elsewhere. Revealed preference categorization as utilized in this study is applicable to any 

group of farmers providing that the accompanying assumptions are adjusted to reflect the 

local economic conditions (Meyer 1977). These assumptions may include the 

development of a budget enterprise based on farmer's records, utilization of time-series 

prices as a reflection of farmers supply response, soil fertility, input level utilization, 

production proportion of cash crops, leverage levels, capital labor utilization, and cultural 

and economic constraints. 

In this study, the main factors considered are the expected net income as a proxy 

of peasants' wealth, also that the yields, prices and production costs are merely peasants' 

subjective estimations. In order to obtain the data, a survey was conducted over the entire 

region of influence of the PACA-CARE project. This project is a Central American effort 

to promote sustainability among the inhabitants of the forests' buffer zones. Hence, the 



9 

entire study depends on the response of the survey. If the field intervention was biased, so 

are the results. This handicap, perhaps, represents the major limitation of the study. 

Organizati.on 

The subsequent chapters are organized as follows. In chapter 2 previous work on 

agricultural technology adoption, emphasizing the impact that this technology has had on 

peasant's production system is reviewed. Subsequently, the chapter includes a discussion 

of previous research on the peasant economy and how this relates with the market 

oriented economy. Finally, the discussion addresses the potential of agroforestry as a 

sustainable production system and how this affects production risk. 

Chapters 3 and 4 contain discussions of the methodology utilized in this study. 

Chapter 3 describes the theoretical foundations of the analysis, a description and main 

assumptions of revealed preference, the stochastic dominance model, and the logit model. 

Chapter 4 initiates with a description of the study area, type of survey performed, and the 

type of data generated. The discussion details sampling techniques, targeted groups, and a 

rather general description of the area. Data on expected yields, expected prices and 

budget enterprise is presented and discussed in this section, the distribution of the 

expected gross margin is analyzed. 

Chapters 5 and 6 are perhaps the most important part of this study as it analyzes 

the results relating the different factors that imply agroforestry adoption. Among the 

issues examined closely are the revealed preferences of traditional and non-traditional 

peasants, the implications of risk aversion for adoption of agroforestry, the socioeconomic 
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factors that determine risk behavior and resource allocation, and the likelihood oflong-run 

agroforestry adoption. The study concludes in chapter 7 with a brief summary of the 

main results, their limitations, and implications for future research. The implication of 

potential policy issues are also reviewed in this chapter. 



CHAPTER2 

THE CURRENT SITUATION 

The main objective of this chapter is to briefly review and summarize the previous 

research in the area of technology adoption as related to peasants' farming. The 

relationship between the characteristics of agroforestry and peasants' decision behavior 

will be emphasized. 

Shifting cultivation is one of the most widespread farming systems in the tropics, 

and it is often called the most serious land use problem in the tropical world (Grandstaff 

1981 ). Shifting cultivation is usually defined as an agricultural system in which temporary 

clearings are planted for a few years with annual or short-term perennial crops, and then 

allowed to remain fallow for a period longer than they were cropped (Christanty 1986). 

Although shifting cultivation generates limited income, few alternative cropping systems 

are ecologically feasible for many marginal lands. In most developing countries, the 

expansion of cropping systems that depend on purchased inputs are not economically 

feasible on these lands. Therefore, ways must be found to reduce the intensity of shifting 

cultivation if stabilization is to occur, yields are to be sustained, and the pressure on 

primary forests is to diminish (Christanty 1986). 

When social and economic conditions encourage resource depletion and short

term economic gains, land uses shift toward shorter and shorter production and harvest 

cycles, often leading to a complete loss of economic production potential and 
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abandonment (National Research Council 1993). Agroforestry systems have the potential 

to improve production and to enhance the agronomic and ecological sustainability of 

peasants in the tropics. In agroforestry systems, woody and herbaceous perennials are 

grown on land that also supports agricultural crops or animals. The mixture of these 

components, either spatially or temporally, enhances ecological stability and production 

sustainability. This integration allows the components to complement one another in their 

use of resources and in timing of that use. Perennials have deeper roots and higher 

canopies than those of annuals, allowing better management of above and below ground 

resources (National Research Council 1993). 

The introduction of sustainable production systems among peasants living in fragile 

lands has been emphasized as a key factor of any developmental effort in low income 

countries. Efforts to curb deforestation have usually approached the problem only from 

the perspective of forest management or environmental protection. Sustainable 

agriculture can provide opportunities to address productivity and environmental goals 

simultaneously. Sustainable agriculture includes a broad spectrum of food and fiber 

production systems suited to the varied environmental conditions in the tropics. These 

systems attempt to keep the productive capacity of natural resources in step with 

population and economic demands while protecting and restoring environmental quality 

(National Research Council 1993). Sustainable practices to improve productivity and 

conserve soil, water, and biotic resources can provide peasants with alternatives to 

continued clearing of forests. Based on recent research done in Peru, for example, for 

every 1 ha of land put into sustainable soil management technologies by farmers, it is 



estimated that between 5 to 10 ha per year of forest could be spared (Sanchez 1991; 

Sanchez et al. 1990). 
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The Agricultural Technology Adoption Process in Developing Countries 

Significant agricultural development cannot occur without cultural and institutional 

changes. A significant shift is required from the traditional ways of life, in which the same 

patterns of agricultural life are reinforced, to a social and cultural environment in which 

rural people will seek continuous change in cultural and institutional patterns to better 

serve them (Stevens and Jabara 1988). The topic of technical change is concerned with 

the adoption of production in response to the changing circumstances, pressures, and 

opportunities which farmers confront. Adaptations in this context means the adoption of 

new or different methods of production-induced innovation approach (Ruttan and Hayami 

1984). 

Before the creation of the network of international research centers, the main 

concentration of efforts in economic development was on policy instruments, that is, 

credit, output pricing, etc., aimed at increasing farm production regardless of the sectors 

affected. Furthermore, there usually was an objective divergence between government 

policies directed at increasing the food supply and the macro-policies directed at the 

maintenance oflow consumer food prices (Biere and De Janvry 1972). Consequently, 

there was a visible lack of incentives for innovation and adoption of new techniques. In 

addition, where awareness of this type of policy encouraging innovation existed, conflict 
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occurred. Efforts to promote the adoption of innovations were hindered by the lack of 

appropriate technologies or conditions for the adoption of existing technologies (Valdes et 

al. 1979). 

With the awareness and use of new varieties of grains, there arose the issue of 

welfare gains from new technologies. The great impact of the green revolution on 

increases in production of rice and wheat is well documented. However, the ex-post 

evaluation of technology adoption and benefits from the green revolution left intact the 

problem of gains from the new cultivars. Apparently, the welfare impact on poor small 

farmers was marginal. The main reason seemed to be the lack of appropriate 

technological packages for the small sector farm systems. Therefore, the need for 

reformulating the peasant problem was obvious (Scobie and Posada 1978). 

The problem is not that modem cultivars have not positively affected the peasant 

situation, it is more that apparently there is some confusion regarding technical-economic 

attributes of new systems and the nature of the societies into which they are introduced. 

There are few doubts that modem plant varieties have resulted in substantial output 

increases due to higher yields per area. It is also true that without artificial fertilizer and 

irrigation new cultivars do not better than traditional varieties. Furthermore, it has been 

demonstrated that, under certain conditions, peasants are as capable of adopting and 

experiencing the yield increase of modem varieties as large commercial farmers. 

However, it is also true that the greater dependency on purchased inputs lock peasants 

more firmly into the market (Hayami 1978). On the other hand, the imperfect nature of 

the market, as a common characteristic of developing countries, makes small farmers prey 
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to the unequal exercise of market power. It is also true that some plant varieties are more 

susceptible to yield variation than traditional ones, increasing production risk (Ellis 1988). 

Keeping in mind that risk reduction is a primary goal of peasants (Dillon and 

Scandizzo 1978), one fault of a new technology could be the systematic difference 

between short-run and long-run effects. A stable, long-run technology combination needs 

to increase soil nutrient levels to be sustainable (Redy and Baker 1993). In technology 

promotion, it is necessary to consider the adaptive nature of farmers' decisions. Farmers 

form a subjective perception of the potential returns associated with new technologies and 

adopt them in years when they expect the returns to be sufficiently high. However, 

farmers often rely heavily on their recent experiences from preceding years when assessing 

the potential of new technologies. 

Past results have shown a disparity in the adoption rate of these high performance 

varieties and other new technologies among farmers, regions, and production enterprises 

(Hayami 1978). It seems that the different biological-economic assessment approaches do 

not consider the different factors that affect risk perception as a main force in identifying 

the differences between potential adopters and non-adopters. The question in assessing 

rural development projects is: What are the factors explaining the rate of adoption of the 

recommended technical packages? The answer lies in the fundamental behavioral rule of 

peasant families (Chayanov 1966, Hymer and Resnick 1969, Moscardi 1975, Cancean 

1976). 

In the technology adoption process of developing countries, the evaluation of two 

scenarios seems to be important: the nature of the decision maker, and the economic 
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impact of the promoted technology. Differences among farmers regarding endowments of 

human capital, physical capital, and organizational power determine behavioral differences 

in the face of risky events. The particular combination of these differences determines the 

observed distribution of adoption rates among peasants (Benito 1976). Furthermore, the 

marginal risk effects of the new technology inputs are crucial in determining tendencies for 

adoption intensities by farm size (Just and Zielberman 1983). In other words, given the 

new technology marginal risk effect, the adoption rate will be determined by the 

socioeconomic endowments facing the farmers regardless of wealth levels. 

Finally, it is important to recognize that the nature of technology promoted, by 

itself, does not make a significant difference in the forms of farm production adopted by 

farmers. Even when technical change has been rapidly embraced by some farmers, still 

there are barriers to the complete transition from poor farms to more stable enterprises. 

This resides partly in the persistent and continued semi-subsistence basis of a great 

proportion of farmers in the developing countries, and partly in the continued high degree 

of market imperfection in most agrarian economies (Ellis 1988). 

A general overview of the peasant economy 

There is an inseparability characteristic of economic functions within the peasant 

household. Production, consumption, and investment activities are the simultaneous result 

of a family's decision. That is, the three functions are not independent of each other. 

Another characteristic of the peasant's economy is that the major flows of products and 

factors do not pass through the market (Hayami 1978). To a large extent, peasant villages 
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in developing countries are self-contained. Production activities are limited by resources 

within the village to a level that exists mostly to satisfy the demand of villagers; relatively 

few transactions are channeled through the market. Generally, a person's welfare function 

depends on another's within the village boundaries. Intricate mutual-help and patron

client relationships govern the economic activities according to specific class structures 

and value systems, as often described in sociological and anthropological literature (Wolf 

1966). 

During the last two decades, there has been a tremendous increase in research and 

development programs oriented to the peasant economy. Research has mainly been 

directed at observing, describing, and understanding the political logic of peasants and 

their changing positions and functions in a broader society. Development programs were 

mainly dedicated to increasing the productivity of labor in peasant agriculture and 

promoting political stability. Two schools of thought have largely dominated the domain 

of this research effort: the Chayanovian theory of utility and demographic differentiation 

( Chayanov 1966) and the strict neoclassical principles derived from the theory of the 

capitalist firm (Benito 1976). Diana and De Janvry (1979) rejected both Marxist and non

Marxist attempts to define a peasant's mode of production or peasantry as a specific 

sociocultural or economic type. They focused on the surplus extraction mechanisms, 

which describe the rela~ionship of production between direct producers and appropriators 

in class societies. This approach fits well with the peasants' history and gives a more 

dynamic nature to the analysis of peasants. In our study we are more oriented to the Diana 

and De Janvry (1979) approach. 



18 

In their study, Diana and De Janvry (1979) divided the analysis into three main 

areas: the organization of the peasant household, the mechanisms of surplus extraction, 

and the class position of different groups of peasants within a particular social function. 

They based their analysis on a unique characteristic of the peasant's household that 

distinguishes it from other domestic units, such as, the household in advanced capitalism. 

The peasants' household is both a unit of direct production and a unit of reproduction of 

family's labor power on both a daily and generational basis. In other words, labor is the 

main resource and the way it is allocated defines the organization of the household unit. 

Labor dedicated to home production generates a gross product that is either retained as 

having use value for home consumption, or it is sold on the market as a commodity. Here 

a continuous spectrum exists between pure subsistence household production with no 

marketable surplus and the pure commercial farm that is exclusively producing for the 

market. The sale of commodities and the wages received from the proletarian labor 

process constitute the gross monetary income. 

Appropriation of part of peasants' production by other social groups has been 

identified as a defined characteristic of peasantry by Marxists and non-Marxists alike 

(Wolf 1966). From an empirical standpoint, we must first identify the mechanisms 

through which surplus extraction occurs in order to analyze the relations of production 

into which the peasants enter. In this manner, we can single out different groups of 

peasants. Diana and De Janvry (1979) identified seven mechanisms of surplus extraction; 

three operate via rent that results from private appropriation of the land (rent of labor 

services, kind, and cash), three operate via the markets (for labor, products, and money), 
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and one through the state (taxes). The level and mode of surplus extraction will depend 

on the historical roots of the peasant community, cultural endowments, land 

concentration, and market relationship. In the case of El Merendon, peasantry has a 

recent history, originating from colonization by recent ancestors. The villagers represent 

at most the third generation of farmers in this region. There is a relatively low land 

concentration in El Merendon, and its inhabitants are partially engaged in the market. 

Hence, surplus extraction should occur mostly via the market. Upper class peasants 

extract labor surplus, financial informal markets extract cash via expensive loans, and the 

government extracts cash through taxes on coffee commercialization (Direct observations 

1994). 

There has been a long debate regarding the interpretation of the economic logic of 

peasants and the future of peasantry. In the study area, we identified peasantry as a 

transitory social stratum toward a market economy. The length of this transition will vary 

depending on sociocultural constraints, peasant's history, natural resource endowments, 

land concentration, and level of market participation. Within this transition the majority 

will lose their status of commodity producers while attempting to maintain that of 

producer of use values as a necessary complement to wage earnings in ensuring household 

subsistence (Diana and De Janvry 1979). 

The El Merendon peasants match the economic definition of peasants made by 

Ellis in 1988: 

"Peasants are a form of households, with access to their means oflivelihood in 
land, utilizing mainly family labor in farm production, always located in a larger 
economic system, but fundamentally characterized by partial engagement in 
markets which tend to function with a high degree of imperfection." 
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Although there is the existence of a land market, this is still spurious and has not affected 

land pressure in El Merendon. The allocation of land to coffee gives them a unique 

stability, which is complemented by the growing of staple food and the products of the 

nearby forest. As long as coffee is produced and the forest resources are accessible, the El 

Merendon peasants will be a stable community. 

Agricultural technology and the peasant production system 

The import substitution model (Arcia 1980) in place during the last decades in the 

Third World, especially in Latin America, brought as a consequence an agricultural 

technology development process based on the induced innovation approach (Arcia 1980). 

Given the political framework of Latin America, this approach benefited market oriented 

farmers at the expense of the peasant's sector. This resulted in the development of a dual 

economy, i.e., development ofinfant industries and benign neglect of the peasant's sector. 

The economic importance of peasants has been highlighted by the dimensions of the food 

crisis of the 1970s. Peasants are often suppliers of cheap food and cheap labor, and 

sometimes are managers of the natural resources of public lands. Currently, the peasant's 

question structures a conflict between a Schultzian view of the small farmer system (poor 

but efficient farmers) and a socio-political view ( exploitation of the small farmer on the 

periphery by the capitalist center) (De Janvry 1975). 

The exploitation of the periphery by the center is a theory well-suited to Latin 

America. It states that the unequal development of the industrial and commercial sectors 

of an economy, vis-a-vis the impoverished rural sector, is a consequence of an unfair 
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process of capital accumulation by the rich at the expense of the poorer sector. Under 

such a framework, the issue of appropriate technologies for the small farm system is 

irrelevant since such technologies could not alter the terms of trade between the two 

sectors. A solution for the peasant farming sector would entail substantial changes in the 

political system, resource distribution, and the social conscience of the population (Arcia 

1980). 

According to Schultz's theory (Schultz 1964), peasants are efficient producers. 

The reasons why they remain poor are found in the highly constraining environment in 

which they operate. Therefore, the solution to farm poverty is achieved through the use of 

new technologies which can aid in surmounting the environmental constraints and through 

the addition of the required institutional structure to support the new technology 

(Binswager and Ruttan 1976). Clearly, the Schultzian view of the peasant problem fits 

well in the induced innovation approach. This model of development includes four 

elements that interact with one another: resources, cultural endowments, technology, and 

institutions. Changes ( or differences) in the level of any of the elements could induce 

changes, or account for differences, in the levels of the other elements, due to changed 

supply or demand conditions. Thus, for example, different resource endowments will 

influence the kind of technologies and institutions used in an economy. Technological 

changes will affect resource endowments, institutions, and cultural variables. Likewise 

institutional innovations can lead to changes in technology, resource availability, and 

cultural endowments. 
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Peasants will react differently to various agricultural pack~ges, and this reaction 

will depend on their own perception of the endowments surrounding them. That is, 

absolute increasing (decreasing) (neutral) technology will be adopted (rejected) by a 

peasant depending on his/her own perceptions. In some instances, peasants will allocate 

resources to cash crops, while in others they will be more likely to grow crops for 

consumption (Fafchamps, 1992). Absolute characterization fails to identify the 

complicated and intricate relations of peasants, i.e., to state that peasants are risk averse is 

only partly true, because it could be false in some regions or under particular 

circumstances. Dillon and Scandizzo (1978) identified that most, but not all Brazilian 

peasants are risk averse. Risk aversion is more common under certain production 

systems, while the distribution of peasants' risk attitude coefficients is diverse and not 

necessarily well represented by an average population value. 

Bardhan and Srinivasan ( 1971) demonstrated that a type of technology will be 

accepted by peasants oriented to certain types of production functions, but it will be 

rejected by other peasants with different production relationships. Overall, the transfer of 

technology to peasants is a very complex problem that requires a combination of solutions. 

It seems that the reaction of peasants to new challenges will depend, among other factors, 

on cultural background. That is, a peasant in Latin America will react differently to 

certain incentives than will, an African or Asian peasant. Also it seems that within regions, 

physical and educational endowments will affect peasants' behavior. Furthermore, the 

level of market participation and the stock of natural resources in situ will differentiate 

peasants' behavior within villages. 
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The challenge of technology innovation, is to be dynamic enough for it to be adapt 

to different circumstances and to be accompanied by sufficient incentives to be attractive 

to a particular type of peasant. Under these assumptions, agroforestry promotion among 

Honduran peasants must be defined within peasants' constraints and should contain 

incentives that appeal to those peasants. Honduran peasants face patterns of land 

ownership and forestry laws that unintentionally discourage optimal forest use. 

The lack of land security discourages improvements such as fiuit trees or plantations. 

Furthermore, since peasants' land use rights are based on clearing forests, reforestation 

diminishes the value of the improvement they might otherwise sell (Jones 1982). 

Agroforestry Systems 

The growth of trees interspersed with crops with the deliberate purpose of adding 

more layers that increase output either over time or in spatial units has been defined as the 

agroforestry production system (Kurtz 1994). The reason why peasants adopt 

agroforestry are unclear. However, it is well documented that agroforestry adds a 

significant element of diversity to existing production systems (Kurtz 1994). This element 

of diversity could be used as a risk-hedging strategy by the peasants. By diversifying the 

production system, uncertainties such as weather variation or the risk associated with 

price variation could be diminished. The production of crops with different intertemporal 

outputs could neutralize price variation. 

Agro forestry can also increase output per unit of land. This benefit could be used 

by peasants to reduce land constraints, hence expanding their production frontier. Trees 
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can also provide some biological benefits to the land. The nitrogen fixation properties of 

some trees, the erosion reduction effects, and the ground water recycling properties that 

trees provide are well documented. Overall it seems that agroforestry can increase the 

sustainability of a particular site, hence reducing peasants' current migratory patterns 

(National Research Council 1993). 

It can be summarized, then, that peasants adopt agroforestry to reduce or spread 

risk and uncertainty, and also to increase output for a unit ofland. However, it is not 

clear that peasants adopt agroforestry to enhance land sustainability. If the factor prices of 

clearing new land are higher than the factor prices of implementing and maintaining an 

agroforestry system, then agroforestry adoption will be viewed as a rational decision. In 

other words, agroforestry adoption apparently will depend on forest resources available 

for the peasant's shifting production system; i.e., the more degraded the natural resources, 

the higher the returns of agroforestry systems. 

Agroforestry as a sustainable land-use system 

Rain-fed annual cropping systems do not possess inherent soil protection buffers. 

In the tropics, removal of perennial vegetative cover, followed by more intensive annual 

cultivation, consistently results in a gradual, but significant breakdown of the soil's 

potential to support life. This consequently has the following results: increases in nutrient 

leaching, topsoil erosion by wind and/or water, and a decrease in the number of soil 

organisms, with some species completely disappearing (Buldeman and Van Der Pol 1992). 
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For different reasons, peasants in the tropics, have been pushed to very fragile 

lands. The fact that their main production is staple food works against the sustainability of 

their farming systems. Furthermore, the widespread policy of cheap food makes the 

investment in practices to correct their non-sustainable systems almost impossible. Here it 

is assumed that the term "sustainable" means an equilibrium between inputs subtracting 

from the soil and inputs adding to the soil (Prato 1995). That is, in order for the 

productivity of a site to be sustained, when an increase in crop output is required, 

nutrients have to be added. Unsustainability therefore is the result of prices for 

agricultural produce that are too low to allow farmers to invest in the maintenance of their 

livelihood. 

Nevertheless, the indigenous "shifting cultivation" production system, once was 

sustainable. What seems to have happened is that external factors made this system no 

longer feasible. A good example is the Mayan system of communally managed forest belts 

called T' olche (Remmers and Koijer 1992). T' olche was an efficient agroforestry system 

that was used as a tool in improving the management of the shifting cultivation scheme. 

T' olche was an important system in the site recovery process and it otherwise contributed 

to more sustainable production through windbreak effects and biological pest control. This 

system was practiced in the Yucatan region of southern Mexico and northern Guatemala. 

T' olche demonstrated that if the quantity of nutrients imported and lost does not exceed 

those added by nature, rain-fed agricultural production in the tropics can be sustained. 

T' olche underlies the sustainability oflong fallow systems. 
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Two main factors are necessary for a production system to be sustainable: 

importation of external inputs, and loss prevention (Budelman and Van Der Pol 1992). 

Under the conditions of the tropics, agricultural production must bring into the system 

some external inputs. Given the conditions prevailing in the tropics regarding soil fertility, 

rapid chemical soil reactions, and weather patterns, the utilization of chemicals to maintain 

soil fertility is a must. 

Several authors stress the need for diversity and discontinuity in tropical land use 

for rain-fed agriculture as a way of increasing biomass presence on the site (Budelman and 

Van Der Pol 1992). Biomass plays a unique role in the organic carbon cycle. A minimum 

presence of organic matter is a prerequisite for sensible use of external acquired inputs 

(Buldeman and Van Der Pol 1992). Also, biomass acts as a buffer, physically protecting 

the fragile substrata. A good number of cultural practices necessary for an agroforestry 

system enhance biomass presence. Certainly, agroforestry has the potential to enhance 

nutrient efficiency of rain-fed agricultural production systems. 

It has been documented that the interaction of trees and crops sometimes can be 

negative, particularly in drier zones. The growing of crops without tree interference 

results in the short-run in more economic benefits (Khybri et al. 1992). However, trees 

have other advantages especially in the long-run, such as protection against soil erosion, 

insurance against drought, availability of fodder, impact on ionic exchange, etc. (Ayling 

1983). There are several benefits that can be attributed to trees. However, there are some 

difficulties in how to incorporate those benefits into the peasants' decision framework. 
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Furthermore, we still don't know how peasants compare those benefits against short-term 

income from monocrops. 

It has been proposed that peasant's production systems, under neutral policy 

scenarios, will lead in the long run, to sustainability. In a 40-year study in Western Ghats 

ofKerala, India, it was documented that initial non-sustainable annual production systems 

were turned into more stable production systems (Moench 1991). Immediate needs 

necessitate the planting of annual and other quick bearing crops by poor settlers. If annual 

crops are replaced by mixed perennial species with good cover and substantial organic 

inputs to the soil, then the erosion losses and fertility declines characteristic of this phase 

could be avoided. According to Moench (1991), high erosion losses during initial years 

could represent recoverable investment by settlers to support themselves while establishing 

more sustainable phases. 

It has been well documented that agroforestry has a positive effect as a buffer of 

soil from weather effects (Holden 1993). Also, there is a positive effect of agroforestry on 

the biomass present in the soil and a subsequent effect on organic matter. It is not clear, 

however, what its marginal effect is on soil fertility and the interaction effect of trees and 

crops. Overall, agroforestry positively affects sustainability, although most of the time, 

that effects are external to the peasant decision framework. Therefore, the internalization 

of those benefits through price policies or subsidies is very important in agroforestry 

promotion. 
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The effect of risk on agroforestry production systems 

Peasants in the tropics operate under severely risky conditions and uncertainty. 

Yield uncertainty due to adverse climatic conditions increases income variation. 

Continuous cultivation under unsuitable production systems generates soil nutrient 

deprivation. Crop failures due to degraded seed sources and pest attacks adds another 

level of risk to the peasant's production function. The low fertility and steep topography 

of peasant's fanning lands also generates yield uncertainty. Low levels of education act as 

a barrier to information, creating higher levels of uncertainty for the fanning operations. 

Risk plays an important role in fanning decision making (Wolgins 1975). 

Observed low adoption rates and peasants' participation in modernization projects are 

explained by the opportunity costs of time and uncertainty (Benito 1976). The profit 

maximization approach failed to account for the multifaceted risk factors affecting small 

producers' decisions. It is well known that constraints diminish the producers' abilities to 

bear risk (Marsh 1991). Therefore, most subsistence farmers are risk averse, that is, 

income level and other socioeconomic variables influence risk attitudes (Dillon and 

Scandizzo 1978). Knowledge of the determinants of attitudes toward risk is useful for the 

purpose of tailoring recommendations to particular categories of peasants (Moscardi and 

De Janvry 1977). 

Agroforestry could positively impact production risks. By creating more stable 

microclimatic conditions, which in tum act as a buffer for the adverse weather conditions 

characteristic of the tropics, yields could be more predictable. It is well documented that 

agroforestry adds a substantial amount of biomass to the soil. Biomass is important in the 
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soil mineralization process. Alley cropping, living fences, and windbreaks are important in 

water and eolic soil erosion reduction. Also, trees planted at the ridge of the sites could 

act as pest controllers (Remmers and Koeijer 1992). 

Agroforestry has the potential to have a positive impact on the economic and 

production risk bearing of peasants. However, some have suggested that the 

opportunities for economic risk reduction appear to be accompanied by significant net 

income reductions that otherwise could be obtained with monocrops (Hoeckstra 1985). 

This conclusion seems to be the result of an economic analysis that did not consider the 

benefits from a more steady output flow in the long run. Kurtz (1994) recognized three 

general economic benefits that could be attributed to agroforesty. First, this system spread 

out the fixed costs over a greater number of crop enterprises. Second, in the case of tree 

production, agroforestry causes a reduction of the initial time period for cash flows, hence 

increasing rentability. And third, by diversifying income sources, a reduction of net 

income variation occurred. 

In an evaluation of the impact of an agroforestry project, the economic benefits 

obtained from the incorporation of trees in his/her farm system must be considered. Also 

the economic constraints and costs that he/she may face in doing so, must be reviewed. 

Various economic considerations other than cash outlays and incoming, such as impact on 

risk, need to be taken into account. Correct understanding of the factors which will affect 

the success of project intervention, valuation of the costs and benefits of trees as perceived 

by the farmers rather than by outsiders, distributional and equity issues, and identification 



of operational measures to ensure tangible short-term economic benefits should be 

incorporated (Arnold 1983). 
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In the economic consideration of agroforestry systems, site specific conditions 

should be considered. An agroforestry system with the same specifications in both 

sparsely and densely populated areas has a greater chance of succeeding in a densely 

populated area (Holden 1993). It is also claimed that households with a small labor force 

and access to off-farm employment (labor-poor and cash-rich) is less likely to switch from 

traditional maize production (cash-intensive) to alley cropping (labor -intensive) (Holden 

1993). That is, the effect of the agroforestry system on a household's current constraints 

must be considered in the economic analysis of an agroforestry project. Furthermore, a 

household's access to land and market opportunities appear to be key variables to 

determine land use patterns and the strategies of household's toward trees. Households 

with little land, use their land more intensively with respect to crops, livestock, and tree 

production. So do households with access to market opportunities (Van Der Poel and 

Van Dijk 1987). 

In economic terms, agroforestry when compared with a traditional land-use 

system, will have a higher output value at the same resource costs (Hoeckstra 1987). The 

increase in diversity that agroforestry adds to an agricultural production system is 

financially advantageous. Agroforestry allows risk spreading due to diversification (Kurtz 

1994). Agroforestry enhances long-term productivity of both land and labor, while saving 

on external inputs and hired labor, making it more adaptable and sustainable (Ramirez et 

al. 1992). On the other hand, some economic negative effects must be considered. 
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Agroforestry may encompass a prohibited initial investment, especially for peasants. Also 

agroforestry requires a high complex level of management expertise (Kurtz 1994). 

Agro forestry could add one or more enterprises to the peasants' investment (Babu 

and Rajasekaran, 1991). A more diversified portfolio acts as a price variation hedging, 

while at the same time increasing average returns from land units. A more diversified 

enterprise could utilize labor in a more homogeneous pattern, hence spreading the peak 

costs oflabor, which in tum will result in more steady farm production costs. 

Agroforestry could allocate fixed costs more efficiently and reduce the investment period. 

This in tum will result in lower break-even points and increases in profitability. Overall, 

agroforestry reduces the risk related to yield variation due to loss of fertility levels, and 

adverse climatic conditions. Also, it may reduce economic risks due to factor price 

variation. 

Portfolio theory shows that the relationship of the returns of the components of an 

agroforestry system, expressed in terms of the covariance or correlation of net returns, is 

of vital importance on correctly defining risk (Blandon 1985). When net incomes from 

farm enterprises are viewed in probabilistic terms and the farmer is assumed to be 

endowed with a particular amount ofland, the problem of selecting an optimal mix of 

crops can be interpreted as a special case of portfolio problem. The investment portfolio 

is a mix of assets which ideally will produce the highest available returns and minimize 

risk. Introducing a component that adds diversification to the investment portfolio 

eventually will minimize risk, particularly for those crops with net returns that fluctuate 

less or in different patterns than the original portfolio (Lacy 1990). Multi-cropping adds 
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another dimension of agricultural crop production or livestock grazing to woods and fruits 

production with corresponding increased financial returns (Kurtz et al. 1984). 

Furthermore, planting crops with stable and/or negatively correlated net revenues can 

reduce the variance of future net returns and hence decrease the financial risk of 

agroforestry systems (Lilieholm and Reeves 1991). However, as risk is reduced, the 

optimal agroforestry system diversifies to include other cropping systems. Risk reduction 

is accompanied by significant reductions in expected net income. Opportunities of risk 

reduction appear to be accompanied by less expected income. 

At the microlevel, farm size is inversely related to specialization and directly 

related to diversification decisions (Anosike and Coughenor 1990). Large farms in the 

third world often devote a larger share of their land to cash crops than do small farmers. 

Third world farmers' food security is best assured by food self-sufficiency (Fafchamps 

1992). Policies to reduce risk or otherwise overcome risk aversion are important 

instruments for inducing productive changes in rural economies. These policies will 

induce greater specialization and more extensive use of hired inputs. Furthermore, they 

might well make the peasants more responsive to other instruments, such as price and 

credit manipulation policies (Wiens 1976). 

In a study performed in Senegal by Caveness and Kurtz (1993), it was found that 

there are certain characteristics among peasants that differentiate between agroforestry 

adopters and non-adopters. Land size and labor availability are positively related with 

agroforestry adoption. According to the authors, these variables represent resource 

control and production potential. The factor significance for adopters differ greatly from 
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those of non-adopters. Significant differences in measurement of land, labor, and income 

levels indicate that these two group of peasants possess different characteristics (Caveness 

and Kurtz 1993). 

Finally, the congruency of agroforestry with peasants' objectives of risk 

minimization is relative, depending on how it is perceived and promoted. Agroforestry, 

promoted as a production stabilizer that reduces variation could fit well into the peasants' 

production system. However, agroforestry promoted as a tool to increase soil fertility and 

increase yields in the long run, will likely be perceived as an extemality to the peasants' 

production system. 



CHAPTERJ 

THE THEORETICAL FRAMEWORK 

This chapter discusses the theoretical foundation of the analysis of the study. In 

general terms, the analysis is based on Expected Utility Theory. The appeal of this theory 

is that it is based on the existence of a ordinal utility function by which alternatives can be 

ranked. This theory, therefore, ranks alternatives according to the probability of states of 

nature occurring and relative preferences regarding outcomes as represented in the utility 

function. In a peasant environment where no hard data is maintained, decisions are usually 

made based upon a state of nature, where the peasants' perceptions are based on 

experiences and current constraints which are shaped by a given expected utility function. 

The chapter also discusses specific algorithms utilized in risk assessment, group 

characterizations, and the determination of the factors that enhance agroforestry adoption. 

The stochastic dominance approach is utilized in risk assessment to differentiate among 

the groups that comprise the targeted peasants. Discriminant analysis is utilized to identify 

the factors that make one homogeneous set significantly different from another. And 

finally, the likelihood of agroforestry adoption in the long run is determined by means of 

the logit model. 
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The Risk Model 

Since the advent of linear programming, numerous studies have yielded a rich 

literature on risk in prices, production, costs, resource allocation, and resource availability. 

In spite of this significant development in risk theory applied to agriculture, there is very 

little information on understanding the risk behavior of subsistence farmers who face 

uncertain yields and market conditions and who are given a choice of whether to introduce 

trees into their cropping system. It is also not clear how peasants' land allocation 

decisions will be made in terms of investing in more or less risky crops due to the 

introduction of agroforestry systems. Furthermore, the long-term stability of newly 

adopted systems when the constraints have not been modified is a largely unexplored field 

that has paramount interest for promoters of new technology. 

Risk Theory 

The principal theory of choice underlying risk decision making is expected utility 

theory, which is based on the existence of an ordinal utility function by which alternatives 

can be ranked. The foundation of this theory, developed by Vonn Neumann and 

Morgenstern (1953), is found in a set of postulates, the most relevant of which for our 

purposes are: ordering, transitivity, continuity, and independence. 

Ordering: For any two production choices A1 and A2 , the producer either prefers 
A1 to A2, A2 to A1 or he/she is indifferent to the choice between them. Farmers 
are assumed to fully understand and that they always can make up their minds 
about the desirability of any of the two options. 

Transitivity: If a farmer reports that A1 is preferred to A2 and that A2 is preferred 
to A3, then he/she must also report that A1 is preferred to A3, the individual's 
choices are internally consistent. 
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Continuity: If A1 is preferred to A2 and A2 is preferred to A3, then there is a 
mixture of A1 and A3 that is preferred to A2, and a mixture of A1 and A3 over 
which A2 is preferred. This situation is stated to analyze individuals' responses to 
relatively small changes in income and prices. 

Independence: If A1 is preferred to A2, and A3 is another option, then the 
individual will prefer a mlxture of A1 and A3 to the same mixture of A2 and A3. In 
other words, the choice stated by an individual will be maintained independently of 
the way the choices are presented. 

Given the existence of an ordinal utility function, U(Y), namely the expected utility 

function, then the following claim is true: 

a) If any risky action, A1, is preferred to another risky action A2, then U(A1) > U(A2), and 

where, 

Aj = The jth act or alternative course of action, 

Si = The ith possible risk outcome, 

Pi = P(Si) = The probability that Si occurs; and 

Yij = The outcome of Aj given that Si occurs. 

Following expected utility theory, the optimal act, Aj*, is the one which maximizes 

expected utility (Boisvert and McCarl 1990). That is, 

EU[A/] = MAX U(Aj) = MAX [:E Pi U(Yij)] 

The utility function U(Y) is assumed to be a single-valued function of some measurement 

of wealth, Y. Several assumptions characterize U(Y). 

a) U'(Y) > 0 The utility function is monotonically increasing; the marginal utility of 

wealth is strictly positive. More wealth is always preferred. 



b) U''(Y) < 0 Decreasing marginal utility of wealth. A concave function which is 

equivalent to assuming risk aversity. Risk neutrality and risk prone are represented by 

linear and convex utility functions, respectively. It is possible for an individual to be 

risk averse over some range ofY, and risk taker over another range ofY 

(Friedman and Savage 1948). 
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Because of the shape of the utility function, a risk averse individual prefers a sure 

amount to taking a risk, i.e., U[E(Y)] > E[U('l)]. In other words, risk averse individuals 

are willing to pay an insurance premium to avoid the uncertainty involved in a risky 

outcome (i.e. , lottery). Pratt (1964) defined risk premium, II(Y), as the difference 

between the certainty equivalent (CE) and the expected outcome of the lottery, such that 

U (CE) = U [ E(Y) -II(Y) ] = E[ U(Y) ] 

where the risk premium [II(Y)] is the amount of Y that will make an individual indifferent 

to the choice between receiving the certain amount u[E(Y)] and taking a gamble in the 

lottery E[U(Y)]. 

A risk averse individual with a concave utility function, U[E(Y)] > E[U(y)], can be 

demonstrated by a simple lottery example in Figure 3 .1. Suppose an individual is given 

the choice of playing a lottery that pays Y1 units ofY with probability P1, and Y2 units of 

Y with probability P2 = 1 - P1 . The expected outcome is E(Y) = ii Pi Yi. The expected 

value of the lottery is a weighted sum of the prizes, where the weights are the respective 

probabilities of occurrence. In other words, it is the size of the prize that the player will 

win on the average. As shown in Figure 3. 1, when the utility function is concave, the 

expected utility of the lottery, E[U(Y)], is less than the lottery of expected outcome. 
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Figure 3.1 Illustration of the concepts of risk aversity, certainty equivalence, and the risk 
premium (Boisvert and McCarl 1990). 

The certainty equivalent (CE), is the amount, in units of Y, that will give the same 

utility as the lottery. Risk averse individuals prefer certain outcomes above the certainty 

equivalent to the lottery and prefer the lottery to any certain outcome below CE. 
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The single valued utility function U(Y), is not a unique representation of 
preferences~ any positive transformation of a utility function leaves the ranking of 
certain outcomes unchanged. However, expected utility rankings are invariant 
under any positive linear transformation of the form: 
V(Y) = a+ b U(Y), b > 0 (Henderson and Quandt 1980). 

While the sign of the second derivative, U'' (Y), provides an indication of an individual's 

attitude toward risk, its magnitude is not an indicator of the degree of risk aversity 

because U''(Y) is not invariant to such linear transformations. The degree of risk aversity 

is uniquely measured by the Arrow-Pratt risk aversion function: 

r.(Y)= -U''(Y)/U'(Y) 

where values ofr.(Y) are local measures of the degree of concavity or convexity ofa 

utility function. Hence, r. is a unique measure of risk preference. That is, if r. > 0, then 

we have a risk prone individual, while a r. < 0 is an indication of a risk averse individual, 

and a risk neutral individual will be expressed by a r. = 0. 

Stochastic dominance 

In a general mathematical way the problem confronted in this study is the kind of 

problem where a decision maker, in this case, a peasant, must choose between the risky 

choices x1 and x2 and where the choice should be consistent with a preference curve U(.) 

which exists, but has not necessarily been identified. Therefore, he/she wishes to choose 

the ith option to maximize EU(xi), given some economic and social constraints, where Eis 

the mathematical expectation operator. Based on the above statement, we may consider 

the finding of necessary and sufficient conditions on cumulative distributions F(X) and 
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G(X) for F(X) to be preferred or indifferent to G(X) by all agents in a particular group of 

agents. This is the general problem studied under the stochastic dominance approach. 

First, we will discuss the assumptions used in this study and in this particular 

analysis. We will describe the targeted groups in the following manner. Let U[r1(x), 

r2(x)] be the set of agents with preferences represented by r(x) satisfying 

r1(x) s r(x) s r2(X) Vx 

for given functions r1(x) and r2(x). Alternatively, in terms of expected utility function, 

U(x), U[r1(x), r2(x)] can be defined as the groups of agents with expected utility functions 

U(x) satisfying 

r1(x) s -U"(x)/U'(x) s r2(x) Vx. 

The function r( x ), used here as a unique representation of an agent's preferences, has been 

interpreted by both Pratt and Arrow as a measure of an agent's absolute aversion to risk 

[(Pratt 1964) and (Arrow 1971)]. Thus, by imposing restrictions on r(x) we are defining a 

lower and an upper bound on the degree of risk aversion for the agents in the set under 

consideration (Meyer 1975). 

We also assume that the agents choose between cumulative distribution functions 

F(X) and G(X) which have increasing points in a bounded interval which will depend on 

the units of the objective function. For simplicity, we took the interval to be between 

[O, 1] such that, F(O) = G(O) and F(l) = G(l). The expected utility function assumption 

states that F(X) is preferred to or indifferent from G(X) by all agents with utility function 

U(x) if and only if 

Jo 1 U(x) dF(X) ;;:: Jo 1 U(x)dG(X) 



or equivalently 

J01[G(X) - F(X)] U'(x) ~ 0 

(Hadar, and Russell 1969). 

The theory upon which the above statement is based was developed in the same 

year by Hadar and Russell (I 969), and also by Hanock and Levy (1969), whom came to 

the same findings working independently. Formally, Hadar and Russell (1969), among 

others, stated the following three theorems. 
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Theorem I: F(X) is preferred or indifferent to G(X) by all agents in the set U(-oo , +oo ) if 

and only if 

f-a +a [G(X) - F(X)]U'(x) ~ 0 'v x e [O, l]. (1) 

Theorem 2: F(X) is preferred or indifferent to G(X) by all agents in the set U( 0, +oo) if 

and only if 

J/ [ G(X) - F(X)] U'(x) ~ O 'v ye [O, l]. (2) 

More recently, Meyer (1977) solved the problem that arises when only an upper 

bound or a lower bound on the risk aversion of the targeted groups is specified. The 

explanation follows: 
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For any r1(x) = -Ui"(x)/U1'(x), F(X) is preferred or indifferent to G(X) by all the agents in 

the set U[r1(x), +oo) if and only if 

J l [ G(X) - F(X)] U1'(x) dx ~ 0 V y E (0, 1). (3) 

Meyer (1977), also solved the problem for the symmetric case where r1(x) = -oo and ri(x) 

is any given function, with the following statement: 

For any ri(x) = - U2"(x)/ Ui'(x), F(X) is preferred or indifferent to G(X) by all agents in 

the set U( -oo, r2(x) if and only if 

J/ [G(X) - F(X)] U2'(x) dx ~ 0 V x E [O, 1]. (4) 

This problem was stated in general form through the creation of a theorem (Meyer 

1977). The theorem was stated as a maximization problem utilizing the specific optimal 

control framework created by Arrow and Kurz in 1970. 

Using the control variable -U'(x)/U'(x), to maximize the following objective function: 

-J01 [G(X) -F(X)] U'(x) dx. (5) 

subject to 

[U'(x)]' = U'(x)[U"(x)/U'(x)]. (6) 

which represents the equation of motion (x0 ), 



[-U"(x)/U'(x)] - r1(x) ~ 0, and (7) 

[+U''(x)/U'(x)] + r2 (x) ~ 0. (8) 

which represent the control constraints. 

Utilizing the Hamiltonian (H), to combine the objective function ( equation 5) and the 

constraint ( equation 6), we get: 

H = -[G(X) -F(X)] U'(x) + P(x)U'(x)[U''(x)/U'(x)]. (9) 

where p(x) is the co-state variable. The above equations state that the optimal control, 

-Uo"(x)/Uo'(x), is maximized at all points x subject to the constraints (7) and (8). 

Given that -U''(x)/U' (x) is at Max if p(x)U'(x) < 0, and 

-U''(x)/U'(x) is at Min if p(x)U'(x) > 0, then 

U''(x)/U'(x) = r1 if p(x)u'(x) >- 0 
r2 if p(x)u'(x) ~ 0 
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from (9) subject to (7) and (8), and defining L as the Langrangian multiplier, we obtain 

L = H + q1[ {-U''(x)/U'(x) }-r1(x)] + q2[ {U''(x)/U'(x) }+ri(x)]. (10) 

Defining p(x): p'(x) = -o L/[o U'(x)] 

we get: 



p'(x) = +[G(X)-F(X)] - p(x)[Uo"(x)/Uo'(x)]. 

going one step further, 

d[p(x)Uo:w} = p'(x)Uo'(x) + p(x)Uo"(x) 
dx 

={[G(X)-F(X)] - p(x)Uo"(x)/Uo'(x)}Uo'(x) + p(x)Uo"(x). 

= [G(X) - F(X)]Uo'(x), therefore 

Jx1 d[p(x)Uo.'.u)ldx = J/[G(X)-F(X)]Uo'(x)dx. 
dx 

Using the transversality condition p(l) x(l) = 0, we get 

-p(x)Uo'(x)= + Ix 1[G(X) - F(X)]Uo'(x)dx or 

p(x)Uo'(x) = -J/[G(X) - F(X)]Uo'(x)dx Q.E.D. 

Theorem 3 (Meyer 1975): An optimal control -Uo"(x)/Uo'(x) which maximizes 

-Jo 1[F(X)-G(X)]U'(x)dx 

subject to 

r1(x) ~ [-U''(X)/U'(x)] ~ r2(x), 

and U'(O) = 1 is given by: 

U 0 "(x) _ r1(x) if crx 1[G(y)-F(y)]U0 '(y)tzy-<O 

U0 '(x) r2 (x) if crx1[G(y)-F(y)]U0 '(y)tzy~O 
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This theorem states that at any point x, we choose the control variable to be either 

at its maximum or at its minimum depending only on the sign of the objective function, 

from point x forward to 1 using the optimal control over the same interval [ x, 1]. Since 

Uo"(x)/U0 '(x) completely represents a given set of preferences, from this optimal control 

[U0"(x)/U0'(x)] we can find U0'(x) and check if the expected utility from distribution F(X) 



is greater than or equal to the expected utility from G(X) for any particular agent. 

Therefore, we may determine whether F(X) is preferred or indifferent to G(X) by all 

agents in the set U[r1(x), r2(x)]. 

The Logit model 
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The question of the level of retention/adoption of a new technology after the 

intervention has finished, has been puzzled researchers. The long-run impact is after all 

the most relevant factor in any technology transfer effort. By applying the logit model, we 

want to examine the question of whether or not the PACA-CARE project will positively 

affect the establishment of a more sustainable production system in El Merendon. Ex-ante 

predictions of post-PACA land use intentions should be based on information provided by 

the targeted peasants, because they have the best knowledge of their own circumstances 

and intentions. That is, post-PACA land use intentions will vary with peasants' 

socieconomic and cultural endowments. 

A respondents' selection of a planned post-PACA land use was specified in a 

multinomial logit model as a function of several socioeconomic and cultural variables. 

The model estimates the relationship between those variables and the conditional 

probabilities for the post-PACA land use intentions. In order to develop the model we are 

going to assume that a Bemoullian binary probability function exists such that 

pi=l if peasants adopt agroforestry1, and 

pi=2 if peasants do not adopt agroforestry. 

1 A proxy obtained from the degree of peasants' internalization of the 
trees' benefits. 



we also assume that the occurrence of these events will depend on several factors (xi), 

hence 

Pi= E(Y=l/xi) = B1 + B2 Xi~ 

where, 

Xi = socioeconomic factors 

Y = likelihood oflong-term agroforestry adoption. Given the above assumptions we 

develop the logit model as: 

Pi= E(Y =I/xi)= 1/ l + e-<B1 +B2xi) (1) 

or 

Pi= E(Y = I/xi)= 1 / 1 + e-z 

where, 

z = B1 + B2xi. From here, we can depict the logit model as: 

(2) 

that is, Prob(Yi = 1) = Prob(Ui > -B'xi) = 1 - F(-B'xi) 

46 

where F is the cumulative probability function U. The maximum likelihood function then, 

could be expressed as: 



where the functional form ofF will depend on the assumptions made about Uj. If the 

cumulative probability distribution function of Ui is the logistic, then we can express the 

logistic model as: 

F(-B'xi) = exp(-B'xi)/l+exp(B'xi) 

= 1/1+ exp(B'xi) = p(Y = 0) (4) 

and 

1-F(-B'xi) = exp(+B'xi)/1 + exp(B'xi) 

= p(Y = 1). (5) 

In notational form, we have; 

(6) 

where, 

Zi = X/B, -oo < Z < +oo 

This means that a change in p with respect to Xi, is given by 

oploxi = (oF/8Z) (8Z/oxi) = f(Zi)B 

= [ ez/(1 +ez)2]B. 
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In other words, the relationship between the dependent variable and the regressors is not 

straight forward. Rather, the outcome will depend on the functional form of the 

cumulative probability function, while. the magnitude of the impact will depend on the 

units of the coefficients. 
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The empirical model 

The seasonal cropping decision problem faced by peasants is viewed as a problem 

of resource allocation for various crop activities, where each activity involves an expected 

return with a given variation. However, it is logical that peasants have the overall goal of 

optimizing the resource allocation of the household unit. The lack of resources and the 

imperfect nature of the market restricts peasants to a limited combination of expected 

revenues and expected variance in the revenue that can be obtained. In general, expected 

revenue can be increased beyond any given level only by accepting greater risks. Larger 

revenue can only be obtained by a higher incorporation in the market. That is, higher 

revenues can only be obtained by specializing in a cash-crop production which in tum 

forces peasants to depend more in the market. Higher market dependability certainly will 

increase income variation between peasants. Perhaps greater expected revenue and risk 

are directly related with the level of incorporation into the market. 

Fafchamps (1992) stated that the rural food markets in the third world are thin and 

isolated and that such characteristics result in a high variance in food prices and a high 

covariance between individuals and market supply. Staple food expenditures are 

characterized by a low income elasticity due to their essentiality for peasants' survival. 

Fafchamps concluded that the combination of these elements leads to a situation in which 

food security at the household level is best achieved by a high degree of food-self

sufficiency. That is, the more subsistence oriented is the peasant's production, the less 

expected revenue and risk he/she should expect. To choose the optimum seasonal 

enterprise, peasants must weigh expected revenues against risks; hence risk perception will 
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influence resource allocation. Some example of this trade-off situation are; the type of 

production system to be adopted, the decision of whether import or export oflabor, etc. 

Furthermore, peasants' production systems are directly related to their risk perception, 

and based on those risk coefficients, they make efficient allocation decisions. Hence, we 

view the problem faced by the peasants as a problem of optimization of their utility 

function subject to their risk perception constraints. 

We assume that expected net income of the total farm per unit of area will reflect 

the overall goal of a particular peasant, and this is the outcome of an utility maximization 

given risk perception due to constraints. By assessing peasants' risk perception 

coefficients, we will be able to identify their utility regardless of its functional form and by 

this means categorize a particular set of peasants that fall into a given category. We also 

assume that their risk perception will depend on socioeconomic factors and that, given the 

definition of peasants (Ellis 1988), these constraints are site and group specific. 

Therefore, the computation of the vector of net incomes is done using cross-sectional 

data representative of a particular region. 

Computation of net income 

Net income was computed using the following formulation: 

NI\ = Li=I n Py Y;j - Li= 1 n XijPx 

2 When we had permanent crops, i.e., coffee, cocoa, and oranges, the 
present value of a perpetual periodic series was utilized (Gregory 1987). 



where, 

Niij = Net income (gross income-variable costs) for a particular group of peasants in a 

particular region. 

Py = Expected output price. 
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Yij = Expected yields (average of total crop enterprises) per manzana3 (Mz) for a group of 

peasants in a particular region. 

Xij = Input coefficients per local unit of area of a group of peasants in a specific region. 

P x = Expected input prices. 

Data Required: 

1. Expected yields of the different crops, cross-sectional data subjectively estimated by the 

peasants, obtained by direct interviews. 

2. Output prices, cross-sectional data subjectively estimated by the peasants obtained by 

direct interview. 

3. Input coefficients, cross-sectional data subjectively estimated by the peasants, 

obtained by direct interviews. 

4. Input prices, cross-sectional data estimated by the peasants and obtained by direct 

interview. 

To obtain a clearer picture of peasants' expectations, we used expected prices 

estimated by them. Several authors (Fafchamps (1992), Machina and Schmeidler (1992), 

Lilieeholm ( 1991 ), and Mcsweeny ( 198 7)) have utilized the approach referred to as "The 

best guess of future per unit area net returns," instead of historical data as a more accurate 

3 The manzana is the local uni t of area ( 1 manzana = 0.67 hectares). 



51 

measure of farmer expectations. In general, these authors have claimed that there is a 

subjective probability to every set of states. The claim is that the assumption of equality 

between the distribution of realized returns and anticipated returns is not valid. The 

reason is that observed prices and yields contain information regarding outcomes that is 

not available to the farmers when expectations of harvest prices and yields are formed. 

The variability in historical gross returns per unit of area does not represent the 

uncertainty faced by the farmers when making forecasts of those prices and yields. 

The conceptual criteria for obtaining measures consistent with the manner in which 

farmers evaluate their subjective probability must take into account the following 

principles (Young 1980): 

1. For any decision variable Xt; the expectation of Xt+1, E(Xt+1), is made only with 

information available in time t. 

2. The measure of expectations and their variability should incorporate information from a 

limited number of past time periods. 

3. Decision makers are likely to lend greater weight to recent realizations because they 

may provide better indications of imminent changes. 

4. The variability measure should be conceptualized as the appropriate weighted mean

square forecast error from a series of one-step-ahead forecasts. 

Yt(Xt+1) = L Wt+1[(Xt+1) - Et(Xt+1)2] 

t = 0, .. .. T-1, where, 

Vt(Xt+1) denotes the mean-squared forecast error, and 

Wt+ 1 denotes a weight, L Wt+ 1 = 1. 



Measures of expectations and uncertainty satisfying these four criteria more closely 

capture the choice set perceived by the farmers because the . measures are in terms of 

current expectations rather than the historical average (McSweeny et al. 1987). 

Risk aversion coefficients 
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Computation of the risk aversion coefficients (RACs), depends upon the 

functional form of the utility function of a fairly homogeneous group of peasants. Three 

approaches may be taken to develop this bound (Mccarl and Bessler 1989): 

a) The bound may be established such that the certainty equivalent [E(Y) - Il(X, Y)] is 

non-negative. Equivalently, one restricts the risk premium to be no greater than the 

mean. 

b) The bound may be established such that the risk premium is bounded above by a 

confidence interval. 

c) The bound may be established such that the risk premium does not exceed those 

found in applied "Minimization of Total Absolute Deviations" (MOTAD) studies. 

Given the nature of our sample, we used the third option to identify the RACs. 

Taking the several applied studies with MOTAD where the range ofY found fell between 

0 and 2.5, using the maximum Y usually reported (2.5), and bounding the risk premium 

yields 

Il(x, .Y) ~ .5 cry, hence 

r(x) ~ 5/cry. 
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We utilized this formula to determine the RACs of the seven groups of peasants involved 

in the study as described in the next chapter. 

To develop the stochastic dominance procedure we utilized an algorithm 

developed by Bruce McCarl in 1989, called the Meyeroot program. This algorithm is 

based on the theory of expected utility function, and basically makes a pairwise 

comparison of the stochastic probability functions. The basic steps in the procedure of this 

algorithm are described as follows: 

1) Given discrete data in two distributions, form a cumulative distribution in ascending 

order based on two distributions such that the composite distribution contains each x point 

from the individual distributions with entries for the proportion of points equaling this x 

value or less under each prospect. The entries here are the probabilities times the 

observed values. In our case, we made pairwise comparisons between regions and/or type 

of peasants - for example, the probability distribution of traditionals of region 1 versus the 

probability distribution of non-traditionals of region 1. 

2) Start with a priori specified constant upper and lower bounds in the risk aversion 

parameter, denoting them as r1 and r2. In our study we developed the following RAC 

intervals: 

Risk takers: (0.012 - -0.001) and (-0.0017 - -0.000001) 

Almost risk neutral : (-0.000006 - 0.000000001) and 

(0.000000001 - 0.000019) 

Risk averse: (0.006 - 0.002) and (0.01 - 0.012) 
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3) Compute the difference in expected utility between distributions 1 and 2, subtracting 

the expected utility of distribution 2 from that of distribution 1, using the exponential 

utility function (Pratt 1964) at the risk aversion bounds. Let UD1 be the utility difference 

for RAC= r1 and UD2 the utility difference for RAC = r2. In our case, we evaluate all the 

RAC intervals included in the three scenarios: risk averse, almost risk neutral, and risk 

taking peasants' behavior. 

4) IfUD1 and UD2 are both negative, then assign distribution 1 as the potentially 

dominating distribution and distribution 2 to be the potentially dominated distribution. If 

they are both non-positive, then assign distribution 2 as the potentially dominating 

distribution and distribution I as the potentially dominated distribution. If they are split in 

sign, then conclude that dominance does not hold between these two bounds. 

5) Compute the problem A maximand (Q•). The calculation of the optimal value of 

maximand of problem "A" generally must be done numerically through a backward 

recursive calculation. In our case, the mechanical procedure utilized (Meyeroot) 

automatically computed the problem. In our procedure we chose, from Meyeroot, data 

type three (McCarl 1989), given that this type allows probabilities and the number of 

observations to differ across distributions. 

This algorithm evaluates pairwise distribution functions, utilizing data on expected 

net income and the probabilities of each event. Given our sampling techniques, we assume 

equal probabilities for each expected net income (our objective function). By using 

Meyeroot, we obtained the efficient production system for a particular region and for a 

particular type of peasant, the specified results are described in chapter five. 
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Once we determined the risk perception for a group, we next identified the 

relationship between group behavior and the socioeconomic constraints. To perform this 

task we utilized a discriminant criterion, the Discrim procedure (SAS Institute 1994), that 

allowed us to identify the factors that most affect a particular group of peasants, and to 

disregard irrelevant factors. It also allowed us to determine if the two main groups 

(traditional and non- traditional) were statistically different. 

In order to identify the long-term likelihood of agroforestry retention among those 

peasants adopting agroforestry, we utilized the logit approach. Here we utilized a binary 

dependent variable, agroforestry retention and non-retention4, and the factors that have 

been identified in the literature as relevant in peasants' adoption of new technology. The 

final outcome was the determination of the likelihood of long-term retention based on the 

probabilities of the factors identified as significant by the lo git procedure. 

4 To come up with the dependent variable, we utilized the peasants' 
perception of the trees' benefits. Those peasants internalizing the tree 
benefits into their production functions were considered as an agroforestry 
retainer, otherwise they were considered as peasants willing to drop-off 
their agroforestry system in the long-run. 



CHAPTER4 

OPERATIONAL ASPECTS 

In this chapter the study area is described, and a discussion of the sampling 

techniques utilized in the data collection is included. Also described is manipulation of the 

data to make the sample a more homogeneous set. Overall, the operational aspects 

involved in the preparation and analysis of the data are described in the chapter. 

Study Area 

The inhabitants of El Merendon watershed play an important role in the 

preservation of the natural resources in the area. The watershed is of critical importance to 

the residents and industry in San Pedro Sula, the industrial center of Honduras, as it 

provides more than 50 percent of the potable water to the city and much of the water for 

the Sula and Chamelecon valleys. Within the watershed lies El Cusuco National Park, a 

cloud forest whose boundaries are drawn at 2,200 meters. El Cusuco hosts a great 

proportion of animal and plant species threatened with extinction in Central America. 

Area description 

The El Merendon watershed covers 395 km2 to the southeast of San Pedro Sula, 

Honduras, Central America (Miller and Miller 1994). The area under study is the buffer 

zones of El Cusuco ( see Figure 4. 1 ), a region which has been the focus of the agroforestry 
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project of PACA-CARE, Honduras for the last two years. This pristine temperate forest 

area is representative of the biodiversity of the region. The 18,000 ha natural area (Perfil 

Ambiental 1989), is categorized as a cloud forest and the main tree species is pine (einus 

caribbean) 

The entire population of El Merendon watershed is approximately 40,000 persons 

distributed among 150 towns (Dima 1994). The majority of these people live in or near 

the several small valleys within the watershed. However, some live in the buffer zones of 

El Cusuco National Park - these are the targeted populations of the study. The targeted 

populations live in 14 villages, the majority of which do not have electricity, potable water, 

and systems to manage solid wastes. Productive activities are concentrated in the 

cultivation of coffee, basic grains, and some vegetables, a great proportion of which are 

used for household consumption. Local residents have limited access to the market as 

communication and rural infrastructure is poor, education is limited and illiteracy is high. 

Thus, the targeted population has been very isolated from the services and benefits of 

modem civilization. 

Within the Honduran territory, the El Merendon mountain range is located in the 

northwestern comer of the country. These mountains originate in Guatemala and continue 

to the Atlantic Ocean. It is bounded to the west by the Guatemalan border, to the north 

by the Caribbean ocean, to the east by San Pedro Sula city, and to the south by the 

Cofradia and Naco valleys. El Merendon is Honduras' largest mountain range (Cordillera 

del Merendon). 
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Watershed management is conducted by La Division Municipal de Aguas (DIMA), 

a San Pedro Sula--ruled institution that was created with the objective of preserving and 

maintaining El Merendon. DIMA's main goal is to provide a reliable source of water 

supply to the inhabitants of San Pedro Sula. As such, its efforts are concentrated on 

reforestation and watershed protection as the main means of water generation. Although, 

lately DIMA has been involved in some social work with the inhabitants of El Merendon, 

its emphasis in reforestation sometimes creates conflicts and resentments among the 

peasants of the study area. 

Two other institutions are involved in the management and preservation of "El 

Cusuco" National Park and to some extents its buffer areas. "La Corporacion Hondurena 

de Desarrollo Foresta!" (COHDEFOR), the Honduran forest service organization, that by 

law is responsible for the preservation of the country' forest parks. "La fundacion 

Roberto E . Fasquelle", a non-profit foundation created with the unique mandate to 

preserve El Cusuco, has become an important institution in the management of this 

national park. Although, legally COHDEFOR is the institution in charge of the park, it 

has given responsibilities to the foundation. This institution, with the support of TNC, has 

been administering the park. The foundation has taken into account the inhabitants of the 

area regarding its administrative approach. Overall, three major institutions are involved 

in the management of"El Cusuco" and its buffer areas--COHDEFOR, DIMA, and the 

Fundacion Roberto E . Fasquelle. This causes much confusion among the indigenous 

people living in the area. 



Geography of the area 

The peasant farmers living in the study area farm lands suitable for forestry. In 

general, they farm on shallow soils susceptible to erosion on sites with elevations over 

1, 100 meters above sea level and average slopes of 60 percent. The weather is pleasant 

with temperatures ranging between 40 - 70 degrees Fahrenheit. The area experiences a 

rainy season over a period of some 9 months (from June to February). 
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The study area represents the type of social/biological interactions that occur in 

other Honduran forests. The El Merendon area is plagued by a variety of environmental 

difficulties (CARE-PACA 1995) which have the potential to impact the entire 

northeastern region of Honduras. The five environmental difficulties considered the most 

severe include: deforestation, loss of biodiversity, soil degradation, reduction of water 

flow from the watershed, and contamination of soil and water from human sources 

(CARE-PACA 1995). 

In general, Honduran peasants have been pushed into marginal areas not suitable 

for intensive agriculture. In the past, the shifting cultivation system provided for 

maintenance of the forest cover as well as soil fertility, however, due to population 

growth, the system is no longer feasible. During the last two decades, deforestation and 

land degradation in Honduras, reached its peak (Jones 1988). The loss of the natural 

resource base is probably one of the main problems facing the Honduran society. 

The peasants of the area do not have any land tenure security due to the fact that 

colonization took place on public land. This situation has resulted in significant pressure 

from different agents claiming rights to the watersheds. Governmental agencies, 



environmental organizations, and the cities have been against the practice of shifting 

cultivation in the region, and in general, they oppose the whole way of living of El 

Merendon inhabitants. 
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The targeted peasants live and extract their livelihood from the buffer areas of El 

Cusuco National Park which hosts, among other species, the oldest pine trees (einus 

Caribbean) of Central America. The park was created in 1987 by a governmental law 

which gave administrative power over the park to the national forest service 

(COHDEFOR), although the forest has been protected for decades by the peasants of the 

area. The main objective for creation of the park was to perpetuate biotic communities, 

genetic resources, and species with a threat of extinction, and also to provide educational, 

recreational, and research opportunities (Perfil Ambiental 1989). Direct management of 

the park is by a voluntary organization that receives most of its support from The Nature 

Conservancy and other private organizations. 

El Cusuco National Park, is located about 1.5 kilometers west of the study area. 

In addition, last year an area approximately 2 kilometers wide surrounding the park was 

declared a buffer area protected by the park's law. This means that farming inside this 

area is very restricted. Furthermore, some of the peasants' farms included in the study are 

located inside this newly protected area, adding one more burden to their farming 

practices. An agreement has been reached between local organizations, DIMA, and the 

foundation to allow farming in this region. However, no additional area can be added to 

the original landholding. This new scenario jeopardizes current peasants' farming 



practices and emphasizes the need for a new more sustainable agricultural production 

system in the area. 

Economic importance 
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El Merendon watershed is the main water source for the fastest growing economic 

region in Honduras. These mountains are the main water supply of two large cities of 

Honduras, Villa de Cofradia where some 50,000 people live, and San Pedro Sula, perhaps 

the largest city of this country with a population of about 500,000 people. In addition, 

these mountains supply water for one of the largest Honduran rivers, El Ulua, which is the 

main irrigation source of the banana plantations. Bananas represent one of the principal 

export crops of Honduras. The current deforestation trend of this mountain range will 

cause a tremendous impact in the economy of one of the poorest countries of the 

Americas. 

The Environmental Project for Central America (PA CA) 

The project is a partnership effort to promote sustainability in the buffer zones of 

Central America. The PACA project in Honduras is supported by CARE and the Nature 

Conservancy (TNC), and is directed at the promotion of agroforestry in the buffer zones 

of the El Merendon mountains. The main approach of the project is to provide economic 

and logistic support to local non-governmental organizations (NGOs). 

P ACA is an integrated conservation and development project implemented by two 

North American private voluntary organizations: CARE International and TNC with 



63 

support from USAID. PACA seeks to strengthen Central American non-governmental 

organizations to plan and implement projects in biodiversity conservation, management of 

natural resources, and sustainable development. P ACA, is a regional effort with projects 

in Belize, Guatemala, Honduras, Nicaragua, and Costa Rica. It is designed to promote 

sustainable agricultural practices among inhabitants of buffer zones of the Central 

American rainforests. Different scopes and timing schedules are applied in each of the 

different countries. 

PACA-Honduras is the youngest effort among the environmental projects 

established by P ACA in Central America. It was established in 1992, however, different 

problems delayed its initiation in the study region until 1993. Financial support outside 

CARE will cease in October 1995; however, CARE is considering continuing the effort 

with its own resources. The establishment of three nurseries, one for each region, is the 

next step in the project's plan; until then, sources for trees remain uncertain. Whether or 

not CARE continues its participation will be critical to the promotion of agroforestry in 

EL Merendon. 

Project objectives 

P ACA' s main goal is the promotion of a rational production process that copes 

with the human and environmental needs of the inhabitants of the buffer zone of El 

Merendon watershed. Its encourages sustainable management of these zones and offers 

environmental education. By strengthening grass roots organizations, P ACA is hoping to 

multiply and perpetuate its efforts. P ACA-Honduras is working closely with its 



counterpart organizations within the El Merendon watershed in the implementation of 

buffer zone management, environmental education, and environmental monitoring and 

conservation information activities. P ACA-Honduras works with three other 

organizations: Asociacion de Maestros Ambientalistas (ASOMA), an elementary school 

teacher organization of the region; Instituto Hondureno Eucomenico de Servicio a la 

Comunidad (INHESCO), a nationwide catholic organization; and Fundacion del Banco 

Hondureno del Cafe (FUNBANHCAFE), a nationwide organization supported by the 

coffee growers' bank, promoting economic stabilization among small coffee growers. 
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ASOMA promotes environmental education among elementary school students of 

the region. P ACA supports this effort by training teachers and providing supplies and 

logistic services. The main goal of INEHESCO is to improve the diet of the peasants of 

the region by promoting alternative uses of local natural resources. INEHSCO is 

promoting the inclusion of indigenous fruits and vegetables in the peasants' home gardens. 

P ACA supports this organization by providing technical assistance and the supply of 

inputs. FUNBANHCAFE provides an extension specialist to the project, concentrating its 

efforts on technology transfer (agroforestry). PACA provides logistic and economic 

support for this effort. 

P ACA personnel selected agroforestry as the main approach to promote 

sustainability in El Merendon. Agroforestry systems are not new in the study area; long 

before any intervention the targeted peasants practiced agroforestry in their coffee 

plantations, fences, and home-gardens (CARE-PACA 1995). Coffee was planted in 

combination with guama (Inga spp.), laurel (Cordia alliodora), liquidambar (Liquidambar 
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styraciflua), and madriado (Gliricidia sepium). Peasant farmers built wind-break fences 

utilizing indio desnudo @ursera simarouba), and izote (Yucca elephantipes). In their 

home-gardens there were aguacatillo (Ocolea aff Jorge escobani), capulin (Mutingia 

calabura), cincho (Lonchocarpus rugosus), drago (Machaerium isadelphum), ruda (Ruta 

chalepensis), clavel (Hibiscus rosasinensis), and apazote (Chenopodoium ambrosioides). 

Two factors, change in coffee technology and population growth, seriously affected these 

agroforestry systems. In actuality, these systems have almost disappeared from the area. 

P ACA, is attempting to bring back agroforestry to the area. 

The legal framework 

In an effort to comply with new structural adjustment requirements which seek to 

boost agricultural production and exports and at the same time tackle the complex issues 

surrounding a rapidly diminishing natural resource base, the Government of Honduras 

(GOH) has been formulating new policy guidelines for the agricultural and environmental 

sectors. By doing so, the GOH seeks to promote sustainable use and protection of the 

country's natural resources within the context of economic liberalization and a diminishing 

role of the state in the economy. The effort has culminated in a new legal framework for 

ownership and land use in Honduras. 

The new policy guidelines consist of four laws - The Agricultural Modernization 

Law of 1993, The Municipalities Law of 1993, The Forestry Law of 1993, and The 

Environmental Law of 1993 - which significantly impact land use, management, and 



resource tenure. Combined they form a significant shift in agricultural and natural 

resource policy in Honduras. 
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While each law establishes a framework to direct future activities, they only 

provide the general objectives not the specific tools or incentives that will impact current 

behavior so the objectives may be achieved. Furthermore, in some areas the laws' 

objectives overlap, where further clarification and delimitation are needed. Together, the 

laws form a response to growing socioeconomic and environmental problems. They 

attempt to alleviate environmental degradation related to widespread deforestation, soil 

erosion, watershed and water resources degradation, biodiversity loss, and increased 

contamination. The question remains however, whether or not the new laws will achieve 

their desired objectives and whether or not the actual impact of their fallout on 

stackeholders will lead to improved use and management of the resource base. Currently, 

because conflicting contents of the laws, the natural resources managers are forced to 

make difficult and confusing decisions that may exacerbate the current natural resource 

degradation trends. 

Study Regions 

The study includes areas within the watershed of the Rio Frio and Machaguala 

rivers. The regions are located between 300 and 1400 meters above sea level, the climate 

is humid tropical, and, on average, the rainfall is more than 2,000 mm/year (DIMA, 1994). 

The land use and vegetation of the study area reflect the watershed situation as well as the 

impact on the original forest of the current cropping systems. In general, 21 percent of the 



67 

study area is in annual crops, 18 percent is in some form of agroforestry, 9 percent is in 

grass and crops, 4 percent is in grass only, and 7 percent is in fallow. The rest of the area 

is covered with forests, mainly pines (Einus oocarpa, P. pseudostrobus, and P. maximinoi) 

and several hardwood species (Miller and Miller 1994). 

Overall study area. 

The study area has been divided into three regions by the P ACA project for 

logistical reasons. The three regions present well-defined divisions in terms of market 

accessibility, relationship with the national park, cultural endowments, and level of 

resource degradation (more detail is presented in Figure 4.2). In addition, a fourth region 

was included because it contains agroforestry adopters who have secure land tenure. This 

region is not adjacent to the P ACA project region, however it is located in the El 

Merendon range. Therefore, its activities do not influence either El Cusuco national park 

or the San Pedro Sula water sources. 

The soil fertility of the study area is very low with organic matter almost 

nonexistent. Soils are mainly loamy-sand with slopes greater than 30%. Region 1 

contains soils with light te>..1ure and very deep profiles. There is good natural drainage, 

with no signs of erosion. These soils are acidic, with no presence of superficial rocks. 

Region 2 contains soils with light texture and slightly deep profiles. There is moderate 

natural drainage, with moderate signs of erosion. These soils are acidic, with an abundant 

presence of superficial rocks. Soils in region 3 are of very light texture and have a very 

superficial profile. There is excessive natural drainage, with light signs of erosion. These 
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soils are acidic with a low presence of superficial rocks (more detail is presented in Figure 

4.3) (DIMA 1993). 

Region 1 

- Region 1 is in closest proximity to the national park, and is accessible year around. This 

region has a long history of social and economic interventions. In 1930, a sawmill was 

established (Rio Frio Company). This company operated from 1930 to 1954. There also 

has been social, religious, and educational organizations that from time to time operated in 

the region. The Honduran government has supported various interventions in the area, 

such as, training the locals as tourist guides and offering handcrafting skill courses directed 

at the women. 

The region is located at the highest altitude of the mountain, and it is the region 

which least affects the cities' water supply. Region 1 includes the following villages: 

Nuevo Eden, Banaderos, Buenos Aires, Los Ladrillos, and Las Colmenas. This region 

presents a more intact natural resource base. That is, still there are some residuals of the 

original forest. Furthermore, soil erosion and land degradation is marginal in this region. 

Region 2 

- This region contains the most serious problems in terms of resources degradation, land 

pressure, and poverty. This region encompasses the following villages: Tomala, El 

Remolino, Santa Teresa, Naranjito, Las Juntas, La Laguna, and Las Nieblinas. The region 

presents a great disparity in land distribution, and perhaps the worst cases of poverty are 

found here. It is located at the lowest altitude of the study area, and during part of the 

rainy season it experiences some accessibility problems. 
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This region contains the steepest slopes and does not contain any of its original 

forest cover, since most of the land has been taken over for farming purposes. Soil erosion 

is a serious problem for this region, and in some areas the soil has been completely eroded. 

Although there are some fallow lands, forest regeneration has not yet taken place. 

Region 3 

-Region 3 is the most isolated region. Located in the watershed of the main regional river 

(Rio Frio), some of its component villages are located in the river bottom. This region 

includes the following villages: Las Vegas, La Union, Las Brisas, Las Flores, Santa Marta, 

La Virtud, and El Triunfo. All of the villages are scattered throughout the area and 

accessibility varies among them. Accessibility always is difficult for the inhabitants of 

Region 3, and some villages are completely isolated during the rainy season. This region 

apparently is the one which has experienced the least government intervention, due to its 

isolation. Because it is isolated less pressure has been placed on the region's production 

systems. 

Resource degradation is visible in the region, although it is not as bad as in Region 

2. There is still the presence of primary and secondary forests. Shifting cultivation is 

somewhat active in the region, although some conservation measurements have been 

accomplished. This region has experienced the least land pressure among all regions. 

Region 4 

- This region is out of the scope of the P ACA project. It was included in the study 

because its inhabitants have land tenure security, greater market accessibility, and there is 

a relatively long history of agroforestry adoption. 
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Farmers in Region 4 have been working with agroforestry for some 5 years. In 1993 the 

government granted land title to farmers which provides them formal credit accessibility. 

Furthermore, the land title opened the land market in the region putting pressure on staple 

food production. Formal credit and land security has diversified investments in the region. 

Region 4 peasants are investing in housing improvement as well as in non-traditional 

crops. The region is located at the northern end of the El Merendon mountain range, 

about 25 kilometers from the sea shores. This region has different climatic conditions than 

the others. Region 4 represents a humid tropical climate with higher temperatures than 

the ones found in the other regions and high relative humidity. This region has the most 

degraded natural resources base. The original forest has completely disappeared and has 

been substituted for mostly with annual crops. Soil erosion and land degradation is a 

serious problem in this region. 

Major crops of the area 

In general terms, subsistence is the main objective of the targeted peasants. 

Basically coffee is produced as a cash crop and com and beans are produced as staple 

foods. Following is a brief description of the main characteristics of these crops. 

Coffee 

- Coffee is the major cash crop in the region, with almost 100% of production destined for 

the market. The most common type of coffee grown in the region is the Caturra variety. 

Introduced to El Merendon in the early 1970s, this new variety has accounted for 

practically all the new planting since 1973. Caturra is smaller than the other varieties, thus 
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allowing for higher plant densities. It also has higher production per tree and better 

response to fertilizer and spraying, but has the drawback of a significantly shorter crop· 

life. The introduction of this new variety also brought another problem, the elimination of 

shade cover. It was believed and promoted during that time that Caturra would perform 

better as a monocrop without shade. This practice, resulted in significant deforestation in 

the region. Presently, some of the traditional peasant farmers still cultivate coffee without 

shade cover. 

After the trees are planted little agronomic care is given until plants reach six to 

nine months of age. This is the approach used among the traditional peasant farmers. 

Two yearly weedings and an occasional pruning, fertilizing, and spraying are the usual 

agronomic practices. Fertilizing and weeding are performed every year throughout the 

entire life of the crop. The El Merendon peasants only harvest coffee once a year, during 

the months of November throughout February. 

The harvest is entirely by hand and limited only to the mature beans. Using solar 

energy, it is then dried for several days. After the harvest, the coffee is pitted with a 

simple hand-powered machine, then fermented for a few days to extract the mucilage 

covering the bean, and then washed. When the coffee is dry it is ready to be taken to the 

market. Usually it is sold at the village; in every village there are one or more 

intermediaries. The non-traditional peasants deviate from this process in two main 

respects--they use nitrogen-fixing trees as shade, and they treat the waste produced by the 

pitting and washing process. This waste is accumulated and inoculated with bacteria to 

accelerate the fermentation process, then it is applied as an organic fertilizer. 
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Corn 

- Perhaps more than any other crop in El Merendon, com tends to be associated with 

subsistence agriculture. Almost always in association with bush beans, com is grown 

primarily for home consumption. Com planting starts at the beginning of the rainy season. 

The farmer makes a hole in the ground and buries two to three com seeds every step (0.75 

to 1 meter) in a random fashion. The resulting plant density is about 27,000 per hectare. 

In general, other than weeding, no agronomic practices are performed, although the 

majority of nontraditional peasants use hybrid seeds and apply pesticides. Harvesting is 

manual, and the com is stored in the open, but under roof, until consumed. 

Although the technologies for growing com are very similar among regions, there 

are some differences in terms of labor and chemical use. These differences are more 

significant when the comparison is made between traditional and nontraditional peasants. 

Beans 

- A high proportion of the beans in El Merendon are grown in association with com. The 

reason for this association is not entirely clear but it seems that peasants want com for 

home consumption and, given their low plant density, they use bunch beans for ground 

covering to reduce leaching and erosion. Also, there is evidence that the com-bean 

association helps reduce insect attack. This system definitely optimizes land use and 

reduces labor use in places where the land is too steep for mechanization. 

The planting of beans occurs a few days after planting the corn, at the beginning of 

the rainy season. Planting is random with a density of about 80,000 plants per hectare. 

Peasants perform at least one weeding during the early stage of the growing season. 
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Normally, fertilization and spraying are not used, although some of the non-traditional 

peasant farmers apply pesticides on com or beans or both. Beans are harvested before 

com due to the shorter growing season. Harvesting entails pulling the whole plant from 

the ground and hanging it on fences where it dries in the sun until the beans reach a water 

content of 12 to 14 percent. 

Once dried, the beans are threshed manually, placed in sacks, then stored or sold to 

local intermediaries who take them to the retail market or to a wholesaler in the city. 

Beans are difficult to store at the farm and at the warehouse, and potential losses from 

weevil (Bruchids family) attack are not unusual. Peasants store beans in empty drums in 

combination with mulch as a moisture absorption medium. 

Sample Selection 

Sample selection was conducted using a simple stratified random sampling 

procedure. The limits that encompass the PACA-Honduras project where taken as the 

universe of the sample. Given that no prior information regarding peasant households 

distribution per village and region was available, a census was developed as the initial step 

of the field survey. This tool provided information necessary to develop the sampling 

process. The census was based on the knowledge and experience of the people from the 

region, rather than being based on some predetermined baseline. 
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Selection of _villages 

Selection of the 14 villages in which the study was conducted was non-random, 

and based on criteria appropriate to objectives of the PACA project. The villages selected 

were those in which the project has some type of intervention. These villages subject to 

P ACA intervention are critical for the preservation of the biodiversity of the area and also 

for the maintenance and quality of the water supply of San Pedro Sula. The adoption of 

the more sustainable agroforestry system by the inhabitants of these villages will guarantee 

the desired outcome. The success of this intervention could be used as a model to be 

applied in other Honduran buffer zones. Thus, investigation of the behavior of those 

peasant farmers will make a positive contribution to the adoption process. 

The main selection criterion for a village to be included was that one or more 

peasant farmers be present who have adopted agroforestry. P ACA is present locally 

either through the establishment of a regional office, where a full-time extension specialist 

is posted, or through the presence of a trained peasant who is working part-time for the 

project. In all villages, the extension specialist makes periodic visits at least twice a 

month, but more normally, once per week. In these villages, environmental education is 

provided to elementary school students and home gardening has been promoted among 

the women. The distribution of the villages within the regions is fairly homogeneous; 

however, the population concentration within villages is not. There is more population 

concentration in those villages closer to the river bottom, particularly in Region 2. 
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Selection of peasant households' population 

In general there are two types of populations within the area of study; agroforestry 

adopters and non-adopters. Since the study goal was to identify the differences in risk 

behavior between these two types of populations, the sample selection for both groups 

were different. 

Selection of adopter households 

- A non-random sample selection of adopter peasant households was performed. The list 

of peasants participating in the PACA project was obtained directly from the project's 

files. From the offices of PACA, the name, size oflandholdings, and village location of 

the different participating individuals was obtained. This information was cross-validated 

with CARE personnel in charge of supervising and monitoring the project. Furthermore, 

the list was compared and adjusted with the files of each of the regional extension 

specialist. This final list, constituted the sample to be surveyed of the group of peasant 

households that have adopted agroforestry. The final list was composed of 57 

households. The 57 households that had adopted agroforestry were distributed among 

regions as follows: 13 households from Region 1, 13 from Region 2, 19 from Region 3, 

and 12 from Region 4. 

The 12 households of Region 4, were selected based on their participation in an 

ongoing agroforestry project. The list was supplied by the organization promoting 

agroforestry in this region. This sample was included to test the impact of land tenure 

security on risk perception. 
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Selection of non-adopter households 

- A simple stratified random sampling procedure was conducted to obtain the sample of 

non-adopter peasant households. A general census of the non-adopter population had to 

be developed since there was no information regarding these households. Neither the 

institutions nor the individuals involved in the P ACA project had any data regarding the 

size of the population or its distribution throughout the 14 villages within the study area. 

Therefore, the selection process started with the development of the population census as 

the baseline. 

The non-adopter census was built utilizing the Rapid Rural Appraisal (RRA) 

approach (Chambers and Guijy 1995). The RRAs were performed in a very informal 

conversational pattern in the Spanish language where cross-validation between 

participants was an important factor for increasing reliability. Since there was no pre

existing sample frame from which to select a group of peasants for the study, such a frame 

had to be constructed by conducting a census of the 14 selected communities. The census 

was conducted to capture only the most basic information about a peasant farmer's 

household; this information was later used to stratify the sample and organize the study. 

Given the fact that the targeted peasants are all facing similar constraints and that our 

interest was the identification of the differences in behavior between agroforestry adopters 

and non-adopters, the benefits of conducting a more elaborate census did not match the 

expected costs. Therefore, the RRA fulfilled our informational requirements. 

The RRA was a fast and inexpensive way to obtain preliminary information 

regarding the number of adults living in a community, the main crops grown, and the level 
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of project participation. In order to successfully obtain reliable information through the 

RRA, community leaders, teachers, and extension specialists had to be informed of the 

objectives of our research and convinced of the importance of their participation. Once 

support was obtained from these people, meeting schedules were set according to 

participants availability. In El Merendon, the size oflandholdings is a sensitive topic. 

However, through cross-validation and expert revision (extensionists and teachers), a 

good approximation of the real land distribution, population, and project participation of 

the regions were developed. 

Once all information regarding non-adopters was obtained, it was tabulated and 

information on the number of adults living in each village was compiled. The latter is a 

good proxy of the number of households per village. Also, information regarding the size 

of peasants' landholdings and the level of project participation was compiled. 

Summarized in Table 4.1 are the villages included in the non-adopter household census 

identified by regions and the distribution of landholdings per village. 

Stratified random sampling 

Using the census data of non-adopters, a simple random stratified sample selection 

was employed in which households were chosen according to the following criteria: 

( 1) Determination of landholding strata. Based upon landholding distribution per village 

as well as per region, three strata were characterized across-regions: 1): 0.0 - 3.9 Mz, 2): 

4.0 - 8.0 Mz, 3): greater than 8.0 Mz (Table 4.1). 



Table 4 .1. Distribution of agroforestry non-adopter households by size of landholding, 

and village. 

Size of landholding (Manzanas) 

Village (Region) 0.0 - 3.9 4.0 - 8.0 > 8.0 Total 

Banaderos (1) 3 7 10 20 

Las Colmenas (1) 4 5 2 11 

Nuevo Eden ( 1) 25 6 14 45 

Sub-total 32 18 26 76 

El Naranjito (2) 17 7 2 26 

Santa Teresa (2) 15 1 0 16 

Las Nieblinas (2) 9 5 0 14 

Las Juntas (2) 15 2 0 17 

La Laguna (2) 33 0 1 34 

Sub-total 89 15 3 107 

Santa Marta (3) 14 13 9 36 

Del Triunfo (3) 11 5 0 16 

Las Flores (3) 15 4 5 24 

Las Vegas (3) 12 3 5 18 

La Virtud (3) 11 5 2 18 

Sub-total 63 30 21 114 

Total 184 63 50 297 

80 



Overall, 184 households were identified as having 0-3.9 Mz, 63 households with 

landholdings from 4.0-8.0 Mz and 50 households having greater than 8.0 Mz 
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(2) Sample size adjustments: Landholding size has been reported to be a good 

determinant of social division on peasant societies, as it is generally characterized as 

wealth. Peasant households with different landholdings will behave in different economic 

manners (Caveness and Kurtz 1993; Dillon and Scandizzo 1978). To take this variation 

into account, sample size determination was based on landholding size distribution. Larger 

samples were taken from regions with high disparity in land distribution, while smaller 

samples were taken from regions with more homogeneous land distributions. The original 

population from the census was adjusted by the standard deviation of the respective 

landholding size distribution according to the following procedure (American Institute of 

Certified Accountants 1973). 

P = (n * s)/(L n * s), where 

P = proportion of sample size 

n = Sample size of number of households 

s = Standard deviation of the sample distribution. 

Following the above described criteria, for those households not adopting 

agroforestry (Table 4.2), the following number of observations were computed: 32 of the 

76 households in Region 1, 11 of the 107 households in Region 2, and 56 of the 114 

households ofRegion 3. 

Once the final sample size was determined, random selection (with replacement) of 

households was performed using a table of random numbers. The final sample included 57 
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adopters of agroforestry and 99 non-adopters of agroforestry. The final sample size 

contained 156 households out of a universe of354 households, for a 44 percent coverage. 

Once in the field, it was necessary to eliminate and substitute some of the selected 

households due to non-collaboration. Furthermore, new observations were added, 

especially in Region 2, due to disparities between the census list and the real population. 

These new observations also were selected using a random procedure. 

Table 4. 2. Determination of sample size of agroforestry non-adopter households, 

by regions. 

Population Standard Final sample size 

Region (No. households) deviation (Mz) Proportion (No. households) 

1 76 13.4 0.41 32 

2 107 2.4 0.10 11 

3 114 10.4 0.49 56 

Total 297 1.00 99 

After cross-validation, 55 households comprised the sample size of adopter 

peasants. The final sample of those households adopting agroforestry (non-traditional 

households), is distributed among regions and villages as follows: 13 households in Region 

1, 12 in Region 2, 18 in Region 3, and 12 in Region. 4 (Table 4.3). The sample size of 

non-adopter households comprised 111 observations. The final sample for peasants not 

adopting agroforestry ( traditional households) was distributed among regions and villages 

as follows: 
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Table 4. 3. Number of households surveyed in final sample, by agroforestry 

non-adopter and adopter, by village, and by region. 

Non-adopters Adopters 

Village (No.households) Percent (No. households) Percent 

Region 1 

Buenos Aires 13 100 5 100 

Banaderos 9 50 5 100 

Las Colmenas 6 26 2 100 

Nuevo Eden 11 48 1 100 

Total Region 1 39 51 13 100 

Region 2 

El Naranjito 14 78 3 100 

Santa Teresa 4 67 4 100 

Las Nieblinas 3 38 2 67 

Las Juntas 2 33 1 100 

La Laguna 8 100 2 100 

Total Region 2 31 77 12 92 

Region 3 

Santa Marta 15 100 5 83 

El Triunfo 4 100 4 100 

Las Flores 8 57 3 100 

Las Vegas 10 63 3 100 

La Virtud 4 36 3 100 

Total Region 3 41 36 18 95 

Total Region 4 12 100 

Grand Total 111 71 55 96 
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3 9 households in Region 1, 31 in Region 2, and 41 in Region 3. In terms of regional 

representation, the number of households sampled for Region 1 is exactly proportional to 

its weight in the census. The sample size of Region 2 is much larger than its weight, while 

the sample size of Region 3 is almost exactly proportional to its weight. Overall, 71 

percent of the non-adopters' list was surveyed, and 96 percent of the adopters list. 

Questionnaire Design 

Two separate survey instruments were designed for the study. The first, a general 

questionnaire, was designed to obtain information about operational aspects of farming as 

well as household composition for all of the surveyed peasant farmers. The second 

instrument, a more specific one, was designed to obtain information about agroforestry 

adopters' expectations of net income and information regarding key factors affecting those 

expectations. This instrument was designed exclusively to obtain information needed to 

fulfill the logit model data requirements. A copy of each questionnaire is included in the 

Appendix. 

Given the uncertainties affecting the peasants of El Merendon, several techniques 

were employed to help the field interviewer to be perceived as neutral. First, an aide for 

each region was hired, who helped the interviewer locate each farm and served to 

introduce him to the peasants. Second, a letter of presentation and assurance of 

confidentiality of the information to be collected, signed by the manager of PACA, was 

presented to each respondent. Third, before the survey was initiated in a particular village, 

the extension specialist of the region introduced the survey team in front of a general 



assembly, and at this time, the nature of the investigation was extensively discussed. 

Finally, for confidentiality purposes, all of the households surveyed were coded and a 

number rather than the farmer's name was used. 

General questionnaire 
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The main survey goal was to assess the farm budget of each of the sampled 

peasant households. The budget consisted of all activities, including those with apparently 

non-economic value, that go towards satisfying the basic needs of the household members. 

The first questionnaire was directed at the entire sample of traditional and non-traditional 

peasant households. It was divided into four major sections, each designed to obtain a 

particular type of information. Section I, General Information, was designed to obtain 

information about the head of the household, household structure, and household wealth. 

Section II, Farm Operations, was designed to obtain information regarding the production 

function of the agricultural activities. Information about major farm activities, input 

coefficients for the major crops, level of equipment use, household members labor 

distribution, and output allocation were included. Section III, Cultural Constraints, was 

designed to obtain information about crop history, farming attitudes, peasant farmers' 

perceptions of PACA project, credit and technical assistance accessibility, and 

organizational participation. Section IV, Interviewer's Observations, was designed to 

assess the quality of information and respondents' attitudes toward the survey. 



86 

Agroforestry adopters questionnaire 

Peasant farmers' attitudes after intervention is an important measurement of the 

project's impact in the livelihood of the targeted peasants. The second questionnaire was 

directed exclusively at peasant farmers with on-going agroforestry systems (non

traditional farmers). It also was divided into four major sections, each obtaining a specific 

kind of information. Section I, General Information, was designed to obtain information 

regarding the household' location, age, sex, and name of the household head. Section II, 

Farm Operations, was designed to obtain specific information about the different activities 

involved in farming. A list of the main crops already planted or to be planted during the 

season was obtained. The proportion of outside income, labor allocation, and sources of 

income were calculated. Also, the input coefficients per crop used by the peasant farmer 

in his/her cropping operations were identified in this section. Section III, Cultural 

Constraints, was designed to obtain information regarding farmers' interaction with their 

environment. Organizational membership, key external factors regarding agroforestry 

adoption, quality of extension services, and land tenure security are among other factors 

described in this section. Section IV, Interviewer's Observations, was designed with the 

same objectives as the first questionnaire, to assess unbiasness of the answers. 

Data Manipulation 

The order of the villages surveyed was determined according to the distance of 

each from the P ACA-CARE headquarters. The village where the offices are located was 
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surveyed first, followed by the next nearest village, etc. By the time the more isolated 

villages were reached, the inhabitants already knew about the survey, making the interview 

easier. The survey period lasted approximately four months, from September to 

December 1994. 

The main objective of the survey was to obtain economic information on the whole 

farm operation as the baseline for analysis. In order to fulfill this objective, a 

comprehensive view of the major crops of the area was required. Other information 

collected as the baseline were: quantification of economic constraints, land tenure security, 

household labor allocation, and perception of the peasant head of the household. This 

information was later used in the discriminant analysis as the factors that differentiate 

among groups of peasants, and it also was used to determine the likelihood of agroforestry 

adoption/retention. 

The main quantitative information collected was the expected net income for the 

whole farm. All net incomes that a particular household was expected to receive during a 

one-year period were aggregated. This included all the activities that the household 

members would engage in, including cropping enterprises as well as activities outside the 

farm. This scheme, however, did not include sources of income from home gardens, due 

to the recent nature of this activity in the area. It is important to recognize that the 

information collected here and elsewhere is based on respondents' subjective reports and 

that this approach is in accordance with expected utility theory (Young 1980). Whole 

farm expected net income is depicted as follows: 

E(net income)= Lni=l {Pi[E(Yi)]} - { L Pij [E(Xij)] }, where; 

Pi = Output price of the ith crop as a function of past experience, (i = 1, .... . ,n crops). 
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E(yi) = pr(yi) * Yi . Expected output yield as a function of a farmers' current endowments 
and the mean of their historical yields. 

Pij = The jth input price of the ith crop as a function of past experiences G = 1, ... . m 
inputs). 

E(xij) = E(yi) * Xij • Expected input use as a function of expected yields and past 
experiences and/or level of market information. 

It was assumed that the greater the level of constraints, the lower the expected 

yields will be. This assumption was made because higher expectations depend on more 

relaxed production conditions in terms of economic, cultural and social constraints. Also, 

it is assumed that the expectations of output/input use are not correlated with 

output/input prices (Just and Zilberman 1983, Fafchamps 1992). Subsistence farmers' , the 

study group, primary goal is the preservation of the household, hence they only allocate 

their production surplus to the market place. Therefore, yield expectations among these 

farmers seems to have a marginal effect on final cropping decisions (Fafchamps 1992). 

Expected net income was determined first for the total area planted with a given 

crop for each household. This area was adjusted to the equivalent of one unit of land area, 

then aggregated per total crops per unit area planted by a household unit. Therefore, the 

whole farm expected net income is the aggregation of the total farm activities expressed 

on a unit of land area basis. The whole farm expected net income is the baseline for the 

stochastic dominance analysis used in the identification of the more efficient portfolio and 

regional risk assessments. 
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Expected net income between regions and type of peasant household is shown in 

Table 4.4. There is some consistency in the results between traditional and non-traditional 

peasant households on a regional basis. For instance, those households in Region 2 

exhibit the largest variation in expected net income for both traditional and nontraditional 

peasants, while those in Region 3 exhibit the lowest variation for both types of peasants. 

It is obvious that socioeconomic as well as cultural constraints affect peasants' 

expectations, and that those factors shape peasant households' expectations with respect 

to earnings. Therefore, the regional division criteria fulfill our analysis goal of identifying 

peasant farmers' different behaviors. 

Table 4. 4. Expected average net income for agroforestry non-adopter and adopter 

households, by region. 

Region 

Region 1 

Region2 

Region 3 

Region 1 

Region 2 

Region 3 

Region 4 

Mean Standard Deviation Coefficient of Variation 

----------------lempiras per manzana--------------------------

Non-adopters 

1951.44 4163 .39 213 .35 

2693 .54 

1901.64 

1972.19 

4184.63 

1600.49 

1534.52 

9956.47 

2446.57 

Adopters 

1969.89 

4547.17 

1221.15 

1336.67 

369.64 

128.56 

99.88 

108.66 

76.30 

87.11 
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Data arrangements to perform stochastic dominance analysis 

Relatively homogeneous, well distributed groups are necessary in order to make 

pairwise comparisons utilizing stochastic dominance with respect to a function (McCarl 

1989). In our analysis, the following risk perception categories were identified: (-0.012, -

-0.001), (-0.0017, -0.000001) for risk takers; (-0.000006, 0.000000001), (0.00000001, 

0.000019) for risk neutrality; and (0.006, 0.002), (0.01, 0.012) for risk averters. Overall, 

six different categories of risk perception were identified as representative of the expected 

net income distribution and variation of the study peasant households. 

To make the sample approximate a normal distribution, several arrangements were 

tried. First, the net income of the perennial crops, coffee for example, was discounted in 

time. The discount factor used was the present value of a terminating annual series 

approach (Gregory 1987), as follows: 

PV = A [(l+i)°-1/i(l+i)° ]; where, 

PV = present value of the annuity 

A= uniform series of annual (end of the year) payments. A is the expected net income of 
coffee production, assuming constant net income for the interval considered. 

I = Interest rate. The 10-year average of the Honduran agricultural sector interest rate. 

n = number of years of payment period. The estimated production interval for coffee was 
12 years (Arcia 1980). By using this approach a comparable expected net income, in 
current time, for a multiperiod production crop was estimated. 

Second, to obtain well-distributed homogeneous categories of peasant farmers, the 

sample was aggregated using different criteria. Prior to data manipulation, traditional and 
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non-traditional households were separated and these two categories were maintained in all 

data aggregation trials. First, aggregation took place using the size of landholding criteria. 

Here, households were aggregated across regions disregarding the original regional 

division, based on the following categories: 0.0 and 2.1 Mz; 2.2 and 3.5 Mz; 3.6 and 5.1 

Mz; 5 .2 and 10. 0 Mz; 10.1 and 20. 0 Mz; and greater than 20. 0 Mz. Based upon the 

standard deviation of the expected net income and the number of observations per 

category, this arrangement resulted in a skewed distribution; therefore it was rejected for 

analysis purposes. 

Following the portfolio approach, households were categorized by production 

systems. Different production systems were aggregated across regions, again disregarding 

the original regional division. Seven categories were developed using this approach: 

coffee + beans; coffee + beans + com; coffee as a monocrop; coffee + beans + vegetables; 

coffee + beans + com + vegetables; coffee + beans mixed with com + other crops; and 

other crops. The outcome distribution of this arrangement showed high standard 

deviations. The different categories were non-homogeneous and high variation on values 

were experienced among its members. This arrangement also was rejected. 

To determine if peasants could be categorized by annual income, an arrangement 

of annual income per capita was utilized. Seven categories were developed: 0.0 - 149 

Lempiras1; 150 - 299; 300 - 449; 450 - 599; 600 - 749; 750 - 899; and greater than 900 

Lempiras. This distribution, also was skewed with over one-half of the population 

concentrated in the first quartile and only 8 percent of the population concentrated in the 

last two quartiles. This distribution also was rejected. 

1 US $1.00 = 9.00 Lempiras (1994 rate). 
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Criteria for categorization based on the area of beans dedicated to consumption 

also was developed. Beans are a unique crop in El Merendon. It is well adapted to the 

area conditions, and lately bean prices have increased making beans a desirable crop. 

Substitution in yield allocation also appears to be taking place in the area where less 

output is allocated to consumption and more to the market. However, substitution is 

directly related to productivity per given area, hence there is wide variation in occurrence 

in El Merendon. The criteria based on consumption of beans was expressed as a 

percentage of the total area cropped with beans. Four categories were developed: area 

between 0.0 and 19°/c,; area between 20 and 39%; area between 40 and 59%; and area 

greater than 60%. The outcome distribution was skewed and definitely non-normal, hence 

this distribution also was rejected. 

A criteria for categorization based on area of coffee cropped also was examined. 

For El Merendon peasants, coffee represents a major investment and a steady source of 

income. Given its long-term nature, once coffee is planted, a good proportion of the 

peasants' wealth, specially land, is tied to it. Hence coffee area in relation to total area 

available could be a good representative of the wealth distribution among the targeted 

population. Four categories were developed based on proportion of total area planted to 

coffee: area between 0.0 and 24%; 25 - 39%; 40 - 50%; and greater than 50% of total 

area. This distribution was skewed hence, this criteria was also rejected. 

Selection of the final distribution 

Ultimately, the division by regions was used as a categorization criteria - including 

traditional and non-traditional households as the main categories. The distribution selected 
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- regional grouping - showed relatively homogenous well, differentiated categories (Table 

4.4). Although, the categories of this distribution are non-normal and high standard 

deviations are experienced by some categories, they are better distributed than the ones 

from the other trials. There is a noticeable difference between the different categories and 

the different regions present some unique characteristics. The regions are well 

differentiated in terms of constraints, topography, market accessibility, natural resources, 

land pressure, level of government intervention, altitude, and production systems. Factors 

that shape peasants' behavior are well differentiated between regions, hence they provide 

homogeneous groups suitable for our analysis purposes. 



CHAPTERS 

RESULTS AND DISCUSSION 

Relevant socioeconomic variables that characterize the peasant households 

examined in the study are discussed in this chapter. Peasant households rationalize their 

production systems according to a given scenario. Furthermore, the existence of some 

economic, cultural, and institutional factors that shape peasant household decisions is 

validated. El Merendon peasant households maximize their utility function subject to 

some severe constraints. These constraints are directly correlated with risk perception 

coefficients. The risk perception coefficients that shape the behavior of peasant farmers in 

the different regions of the P ACA project were determined. Traditional as well as non

traditional risk perception were assessed by the stochastic dominance with respect to a 

function approach. Those variables that shape peasant risk behavior were identified and 

evaluated for farmers based on their different perception of risk and between types of 

peasant households. Finally, using the Logit approach, the analysis of the likelihood of 

adoption/retention of agroforestry was evaluated. 

Socioeconomic Characteristics of El Merendon Peasant Households 

The production functions of El Merendon peasant households are constrained by 

different factors that originate in their surroundings, cultural endowments, and institutions 

affecting the area. Those endowments force peasants to choose production functions that 
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sometimes are far from the efficiency frontier. That is they allocate resources based upon 

their economic constraints, which is sometime not the most efficient way of resources 

utilization. As discussed in Chapter 4, data from 166 peasants were used in the study. 

This includes 111 observations from non-participants in the PACA project (traditional 

households), and 55 observations from peasants participating in the project (non

traditional households). Overall characteristics of the peasant farmers surveyed are 

summarized in Table 5.1 . 

The mean land size holding of non-traditional peasant households is almost double 

the mean land size holding of traditional households. Non-traditional households have 

more access to land, and land accessibility is important in determining farming strategies. 

For instance, non-traditional farmers crop much larger areas than traditional farmers. 

Although, land use intensity is almost the same for both types of peasant groups, non

traditional households have a larger more diversified enterprise than that of the traditional 

households. Although the family size of non-traditional households is larger than 

traditional households, both export labor in almost the same proportion. Both groups 

hired labor during harvesting season, however, the proportion hired by non-traditional 

households is twice that hired by the traditional households. The difference is more 

accentuated due to the fact that the heads of both types of households have similar age 

means. As stated by Van der Poel et al. (1987), there is an inverse relationship between 

family size and age of the household's head. It is interesting to note that those peasants 

with smaller land size holdings and fewer cash crops in their production systems have 

smaller families. 
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Table 5. 1. Characteristics of El Merendon peasant households. 

Category Traditional Non-traditional 

Average landholding (Mz1) 8.0 15.0 

Area cropped (Mz) 3.3 6.0 

Credit accessibility (%) 

Formal 8.0 29.0 

Informal 51.0 44.0 

None 41.0 27.0 

Land tenure security (%) 

Title 27.0 51.0 

Non-title 73 .0 49.0 

Average family size (no) 5.7 7.2 

Farming labor use(%) 

Family 62.0 22.0 

Hired 38.0 78.0 

Outside work (%) 42.0 38.0 

Average settled period (yrs) 24.0 25.0 

Organization membership (%) 35.0 82.0 

Illiteracy rate (%) 46.0 36.0 

Crops per year (no) 2.7 3.8 

1 Mz = 0.57 Ha. (Manzana - the local land area measure). 
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Saving money for a long period of time is not a prevalent characteristic of these 

subsistence farmers. Due to the nature of their production systems, most households of 

the area have only access to money once a year from the sale of their cash crops. In this 

region, capital is mainly accumulated through the growing of coffee. Potential coffee 

production is often the collateral for the informal financial market. Access to a formal 

market for both types of peasants is very difficult, although, in general, non-traditional 

farmers seem to have more access to the financial market. The main credit constraint for 

these peasants occurs during the coffee harvesting season, when they try to hire labor 

which is in high demand during this period. 

Non-traditional households with some form ofland title are almost twice as 

numerous as those in the traditional household group. Land title, as land tenure security, 

presents some controversies (Bromley 1991). However, it is well documented that a 

positive correlation exists between land title and accessibility to formal credit (Arcia 

1980). In El Merendon, formal credit accessibility between non-traditional and traditional 

households is in a three to one proportion. Hence, obviously there is some relationship 

between land title and accessibility to formal credit among El Merendon peasants, 

although this relationship was not explored further. 

More than three fourths of non-traditional households participate in local 

organizations, while only over one fourth of traditional households do so. Non-traditional 

farmers participate in religious, political, and developmental organizations in a proportion 

of 3 to 1 compared to traditional households. Local organizations in peasant societies are 

an effective means of verbal communication. Written communication is rather difficult 
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among these group of peasants given that well under one-half of both groups of peasants 

are illiterate. Although these rates are by no means high in the context of the country's 

literacy rates, the traditional farmers face higher educational constraints. The effect of 

illiteracy on peasants' performance is well documented (Arnade and Lee 1990; Anosike 

and Coughenor 1990). Education influences the farmer's ability to coordinate the farm 

operations and to act promptly when new investment opportunities are presented as new 

technologies. Under this scenario, traditional households' illiteracy rates are constraining 

the adoption of agroforestry and consequently the diversification of farms. 

Non-traditional peasant farmers operate a more diversified farms, (i.e., grow more 

crops), which could be the result of their level of market participation. For instance, com 

is the most common staple food of rural Honduras. Traditional farmers use almost all of 

their com production for consumption, while non-traditional farmers direct part of their 

production to the market. One of the claimed benefits of agroforestry is the increase in 

the number of crops per unit of area. By having a more diversified farm, non-traditional 

farmers are better covered against market failures and yield variation. 

In summary, traditional peasant farmers operate smaller farms, and have less 

technical and credit access than non-traditional farmers. They also have less land tenure 

security, and more dependency on family labor. Traditional farmers export more labor 

(i.e., children), participate in fewer organizations, experience higher illiteracy rates, and 

operate less diversified farms than non-traditional farmers. 
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Site specific factors 

The levels and conditions of available natural resources force peasants to adopt a 

particular farming system. Love ( 1977) demonstrated that the combination of soil 

distribution, topography, irrigation water access, and original land tenure patterns 

generated a niche of smaller than average farm sizes and a dispersed settlement pattern. 

Others (Bardhan and Srinivasan 1971, Valdes, et al. 1979) have found that decisions about 

farm location and size are constrained by available resources. In our study, the three 

regions of the project have different types of soil, and topography. Differences in market 

accessibility and levels of land pressure exist among them. These differences apparently 

result in disparate farming behavior between the regions. 

Traditional peasant households - Traditional peasant households exhibit identifiable 

differences among regions regarding size oflandholdings, land use intensity, financial 

conditions, cultural constraints, and farming strategies (Table 5.2). Such differences 

influence their economic behavior. 

Among the most relevant differences between regions is the level of labor exports. 

Half of the households in Regions 1 and 2 exported labor during the last year, while only 

one-fourth of the households in Region 3 had incomes dependent on earnings from labor 

export. It has been argued that households that receive outside income are more willing 

to take risks (Dillon and Scandizzo 1978). On the other hand, some authors (Chayanov 

1966) have argued that the more risk averse the peasant is, the more diversified his/her 

farm is. In this study, Region 3 has the most diversified farms. Also, farmers in Region I 

are the only ones that allocate more than 50% of their bean production to consumption, 
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Table 5. 2. Characteristics of traditional peasants by region. 

Category Region 1 Region 2 Region 3 

Average landholding (Mz) 6.0 9.0 7.0 

Area cropped(Mz) 3.0 2.0 5.0 

Credit accessibility (%) 

Formal 12.0 10.0 2.0 

Informal 63 .0 47.0 44.0 

None 25.0 43 .0 54.0 

Land tenure security (%) 

Title 2.0 20.0 56.0 

No-title 98.0 80.0 44.0 

Average family size (no) 6.0 6.0 5.0 

Farming labor use (%) 

Family 65 .0 60.0 61.0 

Hired 35.0 40.0 39.0 

Outside work (%) 53 .0 50.0 27.0 

Settled period (yrs) 22.0 32.0 21.0 

Org. memb1. (%) 32.0 40.0 34.0 

Illiteracy rate (%) 43 .0 50.0 46.0 

Crops per year (no) 3.0 2.0 3.0 

1 Org. Memb. = Organizational membership. 
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hence with this crop they are less market oriented. There also is a difference in credit 

accessibility between the Regions. While only IO % of the farmers from Region I have 

access to formal credit, almost none of the farmers from Region 3 do. Most farmers use 

informal credit sources where available, however, some one fourth of the traditional 

farmers in Region I do not have access to credit and over one-half of those in Region 3 

also have no access. Credit accessibility is a serious constraint among the traditional 

peasant households of the study area. 

Non-traditional peasant households - Non-traditional households show some differences 

between regions regarding farming strategies and economic as well as cultural constraints 

(Table 5.3). There are noticeable differences between farmers in the regions regarding the 

size of the landholding, a factor directly related to area cropped and inversely related to 

land use intensity. Also, the size of the landholding is directly related to the use of outside 

labor, and the import oflabor is directly related to the level of the farm's diversification. 

The degree of farm diversification is directly related to the demand oflabor. In addition, 

the level of landholding size is directly related to the level of diversification. 

Among non-traditional households, those in Region I use their land most 

intensively. They also use more family labor, participate in more organizations, have the 

most diversified farms, and have more access to credit. Non-traditional households of 

Region 2, on the other hand, are less intensive in their land use. They use less family labor, 

and have serious constraint regarding credit accessibility in spite of the fact that they hold 

one of the larger land area of the region. Hence, these groupsof peasant households face 
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Table 5. 3. Characteristic of non-traditional peasant households by region. 

Category Region 1 Region 2 Region 3 Region 4 

Average landholding (MZ) 9.3 18.2 18.5 13 .0 

Area cropped (Mz) 5.9 4.9 8.8 4.5 

Land use intensity (%) 60.0 30.0 50.0 30.0 

Credit accessibility (%) 

Formal 31.0 33.0 11.0 50.0 

Informal 54.0 33.0 56.0 25.0 

None 15.0 33.0 33.0 25 .0 

Land tenure security (%) 

Title 8.0 67.0 39.0 100.0 

Non-title 92.0 33.0 61.0 0.0 

Average family size (no) 6.9 7.2 7.4 7.1 

Farming labor use(%) 

Family 46.0 17.0 17.0 8.0 

Hired 54.0 83.0 83 .0 92.0 

Outside work (%) 46.0 25.0 44.0 33 .0 

Settled period (yrs) 23 .0 28.0 24.0 25.0 

Org. memb. (%) 85.0 83 .0 67.0 100.0 

Illiteracy rate (%) 38.0 25.0 39.0 42.0 

Crops per year (no) 3.5 4.0 3.1 5.1 
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different production constraints. Land use intensity is related to the level of family 

participation in farming, and the level of credit accessibility. Also, it would appear that 

land use intensity is indirectly related to the size of the landholding. 

The households of Region 1 use their land most intensively. They also have the 

highest overall credit accessibility and are the ones who use mostly family labor in their 

farming operations; however, they are the most constrained by land. In Region 3, on the 

other hand, one-half of the land available for farming is left idle, the lowest levels of credit 

accessibility are registered here, and the farmers have the largest landholdings. Land use 

intensity among farmers of Region 3 is only 50 percent. Farmers in this region rarely 

participate in local organizations, and the most specialized farm enterprises occurred 

among this group. It seems that factors other than the size of the landholding are affecting 

farming strategies among the study peasant farmers. 

Non-traditional farmers of Region 2 only farm one-third of their available land, and 

their households experience the lowest rates of labor export. However, they experience 

the longest settled period and the lowest illiteracy rates. Non-traditional households of 

Region 4, have the greatest accessibility to formal credit, perhaps because all the 

households possess land title. They also fully participate in local organizations and present 

the most diversified farm enterprises. However, they experience the largest illiteracy rates 

and the lowest farming participation by family members. Region 4 households use their 

landholdings least intensively. 
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Production systems 

There are identifiable differences in farming systems between types of households 

and also between regions of the study area. Different scholars have demonstrated that 

resources and socioeconomic constraints experienced by peasants will affect their 

economic behavior which in tum will be reflected in their expectations and cropping 

practices (Babu and Rajasekaran 1991). Summarized in Table 5.4 are the more 

common production systems utilized by traditional and non-traditional peasant households 

in the three PACA's regions. 

The coffee + beans production system is used by over one-half of the traditional 

peasant farmers in Region 1, while none of the traditional farmers of Region 3 use this 

combination. On the other hand, 80% of the traditional farmers of Region 3 utilize the 

coffee+ beans+ com system, a combination that is used by only 6% and 13% of the 

traditional farmers of Regions 1 and 2, respectively. The traditional farmers in Region 2 

have more diverse production systems with 29% of the population using the more risky 

production system, coffee + beans + com + fruits 

Although some of the non-traditional farmers maintain the same cropping patterns 

as their traditional regional counterparts, their cropping systems are more diversified. For 

instance, many of the non-traditional farmers in Region 1 have already introduced new 

crops such as fruits and vegetables into their farms. While 43% of the non-traditional 

farmers in Region 2 include vegetables in their production systems, none of the traditional 

households in the same region do so. 



Table 5. 4. Most prevalent production systems, by regions, and farmer type. 

Traditional Non-traditional 

Production Regions Regions 

system 1 2 3 1 2 3 

Percentage of Total Area Cropped 

1 23 21 5 8 0 0 

2 54 37 0 54 25 11 

3 6 13 80 0 16 60 

4 11 0 10 23 43 18 

5 16 29 5 15 16 11 

1 = coffee as a single crop 
2 = coffee + beans 
3 = coffee + beans + com 
4 = coffee + beans + com + vegetables 
5 = coffee + beans + com + fruits 

4 

0 

0 

0 

67 

33 

..... 
0 
V, 
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The non-traditional farmers in Region 3 have the greatest number of similarities 

with their traditional regional counterparts. However, those similarities are not present in 

terms of their farming strategies. The majority of the non-traditional farmers in Region 3 

are either more diversified or more specialized in their production systems, in terms of 

number of crops grown, than traditional farmers of the same region. The non-traditional 

farmers in Region 4 have already introduced new crops in their production systems. While 

over one-half of the farmers in this region grow vegetables in addition to coffee beans and 

com, the rest of the farmers grow fruits. Tomatoes, lettuces, cabbages, cocoa, oranges, 

and black pepper are the new crops that have been adopted by the farmers of Region 4. 

In summary, peasant households of the different regions utilize different 

production systems and there is a noticeable difference in production systems between 

traditional and non-traditional households. 

Household Expectations 

Expectations in the context used in this study are defined as the outcome of the 

assigned probability times the mean value of a particular event. Expectations are the result 

of past experiences adjusted by the current endowments. In our study case, there seems to 

be some differences in expectations by peasant farmers in different regions regarding the 

crop final destination. There is a noticeable difference in expectations between those 

crops mainly directed to the market and those mainly utilized for household consumption. 

The former experiences more variation between regions, while the latter present more 



homogenous price and yield expectations. Perhaps, market information and level of 

technology used are relevant factors explaining these differences in expectations. 

Traditional households' expectations 
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Traditional peasant households among regions related different expectations 

regarding crop yields, costs, prices, and net returns (Table 5.5). There is substantial 

variation in expectations among the different regions, especially with regard to coffee the 

main cash crops of the area. Households in Region 1 expressed the highest coffee yield 

expectations, while the households in Region 2 expressed the lowest. Region 1 has the 

largest area cropped with coffee, while Region 2 has the smallest. On the other hand, 

yield expectations of subsistence crops ( com), is fairly homogeneous across the regions. 

Coffee production requires the imports of some inputs and is commercialized outside the 

farm, while com inputs (including seeds) are generated within the farm and outputs are 

primarily consumed within the household units. 

Price expectations of cash crops, (i.e., coffee), experiences the greatest variation 

among regions in comparison to price expectations of com a subsistence crop. Overall, 

peasant farmers in Region 2 expressed the highest crop price expectations, while in Region 

1 the lowest expectations were expressed. Com was an exemption with price 

expectations lowest in Region 3. Peasant farmers in Region 2 expressed the highest 

variable costs of bean production, while those in Region 3 expressed the lowest. 



Table 5. 5. Expectations of traditional peasant households, by region. 

REGION 1 REGION2 

Coffee Beans Com Coffee Beans 

Yield1 15 9 12 9 8 

Area2 2.2 0.9 0.6 1.0 0.9 

Price3 614 205 133 818 259 

Cost4 -- 1009 1073 -- 1048 

Net5 18166 988 662 443 586 

1Yield = 100 Lb./Mz 
2 Area = area cropped (Mz) 
3Price = expected prices (Lps/lO0Lbs) 
4Cost = variable cost (Lps/Mz) 
5Net = expected net income (Lps/Mz) 
6 Coffee, a permanent crop, was discounted in time. 

REGION3 

Com Coffee Beans 

12 12 9 

0.9 2.6 1.0 

164 709 207 

925 -- 845 

62 4194 1149 

Com 

13 

1.0 

110 

939 

491 

...... 
0 
00 
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On the other hand, peasant farmers in Region 3 expressed the highest variable costs 

regarding com production, while those in Region 2 expressed the lowest. The differences 

in variable cost expectations are greater between Region 1 and 3 than between Region 2 

and 3. In Region 3, peasant farmers expressed the highest net income expectations 

regarding coffee and beans, while those in Region 1 expressed the highest net income 

expectations regarding com. On the other hand, peasant farmers in Region 2 expressed 

the lowest net income expectations with regard to coffee, beans and com. Peasant 

farmers in Region 2 expressed the highest expected prices and the highest production 

costs. 

Non-traditional household expectations 

There is an identifiable pattern regarding expectations of the non-traditional 

households between regions and also between crops (Table 5.6). Compared to the 

traditional households, this group experiences higher variation in yield expectations. 

However, variation of expected prices, especially for coffee as expressed by non

traditional farmers, is less than that expressed by the traditional farmers. Overall expected 

net income variation among non-traditional farmers is higher than variation expressed by 

the traditional farmers. 

There is a noticeable variation in expected coffee yields across regions. Yield 

expectations are highest in Region 1 and lowest in Region 3. Expected coffee prices are 

relatively homogenous across regions, although they are some 20 % higher in Region 4. 



Table 5. 6. Economic expectations among non-traditional peasant households. 

Region 1 Region 2 Region 3 

--
Coffee Beans Com Coffee Beans Com Coffee Beans Com 

Yield2 24 12 6 23 16 33 11 10 17 

Area2 2.7 1.6 0.9 1.3 0.7 1.0 3.7 1.2 1.1 

Price3 525 222 122 544 223 137 574 222 158 

Cost4 -- 967 1270 -- 1181 1712 -- 898 977 

Net5 13776 1326 688 1809 2207 2556 882 1280 1728 

--
Yield= 100 Lb./Mz 

2 Area = area cropped (Mz) 
3Price = expected prices (Lps/100 Lbs) 
4Cost = variable cost (Lps/Mz) 
5Net = expected net income (Lps/Mz) 
6Coffee a permanent crop, was discounted on time. 

Region4 

Coffee Beans 

11 13 

0.8 0.8 

645 240 

-- 1162 

848 1870 

Com 

32 

1.5 

110 

1903 

933 

.... .... 
0 
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Although non-traditional households farm a homogenous area with subsistence crops 

( corn), expected yields are quite variable among the regions. Corn expected yields are the 

lowest in Region 1, while peasant farmers in Region 4 expressed the highest yields. Non

traditional farmers in Region 2 had the highest expectations regarding bean production 

costs, while the farmers in Region 3 had the lowest. With regard to net income 

expectations, farmers in Region 2 had the highest expectations for net income from 

coffee, while the farmers in Region 4 had the lowest. Farmers in Region 3 expressed the 

lowest net income expectations from bean production, while the farmers in Region 1 

expressed the lowest expectations regarding net income from corn. Overall, the non

traditional farmers in Region 2 expressed the highest net income expectations. 

Non-traditional peasant household risk perception is reflected in their respective 

yield expectations but not in prices. El Merendon is a fairly isolated region where market 

information is not readily available and much information is obtained through radio 

sources. Regional differences in expected yields and revenues among non-traditional 

peasant households are higher than the differences among traditional peasant households. 

Non-traditional households expect higher net incomes as a result of higher expected prices 

and yields. Such expectations perhaps could influence the fact that these households 

allocate more area to cropping than the traditional peasant households. 

In summary, there are some differences in expected crop yields, costs, and prices 

between types of household as well as between regions. Given the differences in 

constraints between households and the apparent ecological differences between regions, 

it is apparent that peasant households set their expectations according to past experiences 
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and current endowments. Expected net income per crop for traditional and non-traditional 

peasants on a regional basis is shown in Table 5. 7. 

Regarding coffee, traditional farmers in Region 3 and non-traditional farmers in 

Region 2 expressed the largest expectations, while non-traditional farmers in Regions 3 

and traditional ones in Region 2 expressed the lowest expectations. This is a distinct 

contrast in coffee net income expectations. The traditional farmers in Region 3 and the 

non-traditional ones in Region 2 expressed the highest net income expectations regarding 

bean production, while non-traditional farmers in Region 3 and the traditional ones in 

Region 2 expressed the lowest expectations. Com net income expectations are highest 

among the traditional farmers of Region I and the non-traditional farmers in Region 2. On 

the other hand, the traditional farmers in Region 2 and the non-traditional ones in Region 

I expressed the lowest expectations. 

Overall, the farmers in Region 2 expressed the greatest contrast in expectations 

between the two types of peasants, while the farmers in Region I expressed the lowest 

variation between traditional and non-traditional farmers. The traditional farmers in 

Region 3 and the non-traditional ones in Region 4 expressed the lowest net income 

expectations. The total net income expectations also include other crops such as 

vegetables or fruits, therefore, those additional crops apparently, increased the overall 

expectations of the farmers in Region 2. 



Table 5. 7. Expected net income among El Merendon peasant households (Lps/Mz). 

Region 1 Region 2 Region 3 

Traditional Nontraditional Traditional Nontraditional Traditional Nontraditional 

Coffee 1816 1377 443 1809 4194 882 

Beans 988 1326 586 2207 1149 1280 

Com 662 688 62 2556 491 1728 

Total 1 1951 1972 2694 4185 1902 1600 

l --- - ---
Mean of all crops including other than coffee beans, and com. 

Region 4 

Traditional 

--

--

--

--

Nontraditional 

848 

1870 

933 

1535 

...... ...... 
w 
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Risk Perception of Peasant Households 

A wide array of production systems are found in El Merendon. There is a set of 

production systems there that are adequate for a particular region, from which an 

individual selects a particular system according to his/her perception of the risk associated 

with the failure or success of that system (Hanoch and Levy 1969). Therefore, in that 

region there could be as many production systems as there are individual risk perceptions. 

Under these circumstances, risk assessment is critical to have a better 

understanding of the peasant economy (Norton and Solis 1983). However, the lack of 

suitable records prevalent among subsistence farmers makes the generation of time series 

data, which is important for accurately assessing individual farmers' risk perception, a very 

difficult and expensive task. The reliability of subjective information obtained through 

direct interviews is a desirable characteristic of any economic model attempting to 

describe peasant farming operations. Stochastic dominance with respect to a function was 

determined to be a suitable tool for risk assessment among peasant households, since it 

allows for the utilization of subjective information. 

Generalized stochastic dominance 

Expected net farm income for all regions and types of households was evaluated 

using the stochastic dominance with respect to a function approach (SDWRF). SDWRF 

is a popular tool for discrete choice efficiency analysis, as it makes pairwise comparisons 

of probability distributions of expected net income. This procedure permits identification 

of the most preferred production system given a risk coefficient interval. This is important 
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when there is a continuous mixing of returns in various crops (whole farm planning), 

which is the most common case in a peasant economy where farms are diversified to avoid 

variation in returns. Hence, this procedure enabled a comparison to be made in efficiency 

terms of the different risk attitudes experienced by El Merendon peasants given a utility 

function. SDWRF allows the ranking of probability distributions for different classes of 

risk attitudes for a given group (Kramer and Pope 1981). 

Differences in risk perception between traditional and non-traditional peasant 

households 

A cross-region pairwise comparison utilizing the stochastic dominance approach 

was performed comparing traditional and non-traditional peasant households. A 

significant difference in risk perception between the two types of peasant households was 

found to exist. This comparison is based on an efficiency criterion, a way of reducing the 

choice set by eliminating all elements that are dominated by other elements in the set -

element A is said to dominate B if all elements being considered would choose A over B. 

The set of net income distribution of the traditional household was compared against the 

set distribution of the non-traditional households to determine, under a predetermined 

Risk A version Coefficient (RAC) interval, which of the group's expected net income will 

dominate. That is, which expected net income distribution will be preferred by all peasant 

households. 

Comparisons were made between types of peasants for each region, and also a 

sensitivity analysis was performed. Six different RAC intervals were specified ranging 
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from risk takers to risk averters. The RACs were determined based upon variation in the 

peasant's expected net income as explained in Chapter 4. The expected farm net income 

distributions for non-traditional households in a particular region were compared to that 

for traditional households from the same region. 

All of the traditional households showed first degree stochastic dominance with 

respect to the expected net income distribution of non-traditional households as the most 

efficient production system {Table 5.8). Regardless of risk perception, the expected net 

income distribution of non-traditional peasant households were unanimously preferred by 

the traditional peasant households. This revealed preference is either due to higher 

expected net income and more variation or lower expected net income and less variation. 

Peasant households either preferred a more heterogeneous or a more homogeneous 

distribution. 

This outcome shows the existence of a threshold of expected net income where 

peasants, independent of risk perception, are willing to trade off more variation for more 

net income. In our case, this threshold is the expected net income distribution per region 

of non-traditional households. Under the site specific constraints of Region 1, peasant 

farmers preferred the non-traditional distribution of Region 1, whereas the non-traditional 

distribution of Region 2 was preferred in that region. However, under similar conditions 

as in Region 3, farmers preferred the non-traditional distribution as the most efficient 

portfolio. 

Marsh ( 1991 ), who suggests that constraints diminish producers' abilities to bear 

risk, describes a scenario that could very well be applied to the traditional households of 



117 

this study. Traditional households, due to production constraints, are forced to farm a less 

intensive low return enterprise. However, that situation can be overcome, in part, by the 

provision of factors that reduce or neutralize those constraints. Under conditions of better 

access to technology, effective technical assistance and credit, peasant households prefer 

production systems with higher returns (Dillon and Scandizzo 1978). Under the 

relaxation of certain constraints, traditional peasants overwhelmingly choose non

traditional farmers' production systems as the more efficient sets. Hence, under ideal 

conditions traditional households will be farming similar production systems to those of 

non-traditional households, including agroforestry. 

Table 5. 8. Generalized stochastic dominance between traditional and non-traditional 

peasant households: a pairwise comparison. 

Risk Preference Case1 

Risk taker Almost risk neutral Risk averse 

Pair 1 2 3 4 5 

Du,D1n Din Din Din Din Din 

D2t, D2n D2n D2n D2n D2n D2n 

D3t, D3n D3n D3n D3n D3n D3n 

1 Risk preference case corresponds to the following RAC intervals: 
1 = (-0.012, -0.001); 2 = (-0.0017, -0.000001); 3 = (-0.000006, 0.000000001); 
4 = (0.00000001, 0.000019); 5 = (0.006, 0.002); and 6 = (0.01, 0.012). 

6 

Din 

D2n 

D3n 

Dij ; i = 1,2,3 regions, and j = t,n (traditional and non-traditional peasant households). 
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Regional differences in risk perception of El Merendon peasant households 

El Merendon peasant households showed different risk perceptions given certain 

constraints that were characteristic of the different regions. Regions differ in their market 

accessibility, land concentration of peasant farmers, and level of institutional intervention. 

It has been demonstrated that traditional peasant households have higher economic 

and institutional constraints than non-traditional households. Under this scenario it is 

rational to expect a more conservative behavior regarding the traditional households. 

Dillon and Scandizzo (1978) found that under severe conditions peasant households have 

a main goal of survival through the production of those goods that satisfy basic needs of 

the household. Non-traditional peasant households, on the other hand, behave more 

aggressively in terms of technology adoption. Data suggest that these two types of 

peasant households have different economic conditions. By any means, non-traditional 

peasant households have superior economic characteristics to those of traditional 

households. 

In this section, the results of a pairwise comparison of more homogeneous 

households, in terms of economic constraints and technology levels, demonstrates how a 

set of individuals differentiate themselves with regards of risk perception. To do so, a 

pairwise comparison of homogeneous peasant household was conducted among traditional 

and non-traditional households, by regions. 

Traditional peasant households - The traditional peasant households of the different 

regions present some similarities in terms of size of landholdings, illiteracy rates, and age 

of the head of the household. However, there are some variations in term of production 
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systems as a result of differences in market accessibility, degree of deforestation, altitude, 

and soil fertility which have led farmers to adopt different farming strategies (Table 5.9). 

Table 5. 9. Generalized stochastic dominance on traditional households, by regional 
. . . 

pairwtse companson. 

Risk preference case1 

Risk taker Almost risk neutral Risk averse 

Pair 1 2 3 4 5 6 

D 1t,D2t Dtt D2t D2t D2t D2t D2t 

Dtt, D3t Dtt Dtt D1t D3t D3t D3t 

D2t, D3t D2t D2t D2t D2t D3t D3t 

1 Risk preference case correspond to the following RAC's intervals: 
1 = (-0.012, -0.001); 2 = (-0.0017, -0.000001); 3 = (-0.000006, 0.000000001); 
4 = (0.00000001, 0.000019); 5 = (0.006, 0.002); and 6 = (0.01, 0.012). 
bl Dij ; I = 1,2,3 regions and j = t,n traditional and non-traditional type of peasants. 
D1t is a risk taker choice (traditional of Region 1) 
D2t is an almost risk neutral choice (traditional households of Region 2) 
D3t is a risk averse choice (traditional households of Region 3) 

Comparing Region 1 with Region 2, the group of strong risk taker peasants will 

prefer the distribution of Region 1 over the distribution of Region 2. However, the 

group of weak risk takers will always prefer the distribution of Region 2 over Region 1. It 

is clear, that risk averse traditional peasants prefer the distribution of Region 2 over the 

distribution of Region 1, while a group of risk takers will prefer the distribution of Region 

1. Comparing the distribution of Region 1 with Region 3, the group of risk takers clearly 

will prefer the distribution of Region 1 over Region 3. On the other hand, the risk averse 
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group clearly will prefer the distribution of Region 3. Traditional risk takers prefer the 

Region 1 distribution as the most efficient portfolio, while traditional risk averse peasants 

will choose the distribution of Region 3 as the most efficient set. A pairwise comparison 

of traditional households in Region 2 with those in Region 3 showed that the group of 

risk takers will prefer the distribution of Region 2 over Region 3, and the same choice was 

made by a group of almost risk neutral farmers. However, the risk averse group clearly 

will prefer the distribution of Region 3 over Region 2 as the most efficient portfolio. 

The traditional peasant households exhibit different risk perceptions between 

regions. For example, the expected net income distribution for Region 1 households is 

preferred by risk takers. On the other hand, the net income distribution of Region 2 is 

preferred by almost risk neutral households. Finally, risk averse peasant households 

clearly preferred the distribution of Region 3 as the most efficient portfolio. It is 

interesting to note that 54 % of traditional farmers in Region 1 grow coffee + beans as the 

most prevalent production system, a rather specialized enterprise. In contrast, the 

traditional farmers in Region 2 do not have a well-defined cropping pattern. In Region 3, 

80 % of the traditional farmers grow coffee + beans + com as their most prevalent 

production system, a more diversified enterprise. According to the theory of expectations, 

risk takers will prefer a more specialized production system, while risk averse peasants 

will prefer a more diversified production system. This situation is clearly depicted among 

the peasants of El Merendon. Risk takers, as exhibited through the characteristics of the 

peasant farmers adopted the more specialized production systems, while risk averters 

preferred a more diversified production system. 



Non-traditional peasant households - Non-traditional peasant households face similar 

constraints to traditional peasant households, but they face different levels of market 

accessibility, institutional interventions, and different pressures from the different 

development, political, and economic groups involved in El Merendon. For this 

comparison, Region 4 was included. Although this region is out of the scope of the 

P ACA project, the peasant households of this region own land title granted by the 

Honduran government. Thus, they were included to examine how peasant households 

with land tenure security would be classified under the different risk scenarios (Table 

5.10). 

121 

The same risk categories used for the traditional peasant households analysis were 

used here. However, different RAC intervals were applied since the elaboration of the 

RA Cs were based upon the variation of the expected net income for a particular type of 

peasant (see Chapter 4). 

In the pairwise comparison of non-traditional households of Region 1 with those in 

Region 2, the group of risk takers chose the distribution of Region 1 as the most efficient 

portfolio. Different groups of almost risk neutral and risk averter peasants prefer the 

distribution of Region 2 as the most efficient portfolio. 

Comparing those in Region 1 to those in Region 3, only the group of strongly risk 

averse will choose the 9istribution of Region 3 as the most efficient portfolio; the rest will 

choose the distribution of Region 1 as the most efficient. Comparing farmers in Region 1 

with those in Region 4, the group of strongly risk averse farmers (Category 6) will prefer 

the distribution of Region 4 as the most efficient portfolio; the rest will prefer the 
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distribution of Region 1 as the most efficient. Clearly, risk takers and almost risk neutral 

farmers will prefer the distribution of Region 2 as the most desirable one. Risk averse 

farmers (Category 6) will choose the distributions of Region 3 and Region 4 as the most 

preferred portfolios. Comparing farmers in Region 3 with those in Region 4, all risk 

categories with the exception of Category 6, will choose the distribution of Region 3 as 

the most efficient one. 

Table 5. 10. Generalized stochastic dominance of non-traditional households, by regional 

pairwise comparison. 

Risk preference case1 

Risk taker Almost risk neutral Risk averse 

Pair 1 2 3 4 5 

D61n, D2n Din Din D2n D2n NAC 

Din, D3n Din Din Din Din Din 

Din, D4n Din Din Din Din Din 

D2n, D3n D2n D2n D2n D2n NA 

D2n, D4n D2n D2n D2n D2n NA 

D3n, D4n D3n D3n D3n D3n D3n 

1 Risk preference case correspond to the following RAC intervals: 
1 = (-0.012, -0.001); 2 = (-0.0017, -0.000001); 3 = (-0.000006, 0.000000001); 
4 = (0.00000001, 0.000019}; 5 = (0.006, 0.002); and 6 = (0.01, 0.012). 

6 

NA 

D3n 

D4n 

NA 

NA 

D4n 

b/ Dij ; I= 1,2,3 regions and j = t,n traditional and non-traditional type of household. 
D1n is the most risk taker (region 1) 
D2n is risk take (region 2) 
D3n is risk averse (region 3) 
D4n is the most risk averse (region 4) 
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In summary, the expected net income distribution of non-traditional peasant 

farmers in Region 1 is preferred by risk taker farmers. By the same token, farmers who are 

almost risk neutral prefer the distribution of Region 2. Region 3 and 4 distributions are 

preferred by the more risk averse farmers. Households of Region 4 have the most 

diversified farms and experience serious problems regarding resource degradation. 

Furthermore, small landholdings is prevalent among them. Farming by family members is 

seldom common and this group has the highest rate of illiteracy. Perhaps these factors 

neutralize the land tenure security of the land title. 

The differences in risk perception among El Merendon peasants imply different 

levels of responses to a given intervention. To provide a more graphic view of this 

situation, we converted quoted values of the estimated RA Cs into marginal utilities at the 

average expected net income of each of the targeted groups (Raskin and Cochran 1986). 

For simplicity, constant absolute risk aversion was assumed, so that U'(x) = exp (-rx), 

where U'(O) = I; i.e.,, the last Lempira invested was also worth one Lempira (Table 5.11). 

Table 5. I 1. Marginal utilities as a function of income and constant absolute risk aversion, 

by region. 

Traditional Non-traditional 

Concept\Regions 1 2 3 1 2 3 

Risk coefficient -0.012 -0 .000006 +0.006 -0.012 -0.000006 +0.006 

Net income (Lps) 1,951 2,694 1,902 1,972 4,185 1,600 

Marginal utility1 1.47 1.02 0.00001 1.89 1.03 0.00007 

1Values obtained from u'(x):;:: exp (-rx), where r = risk coefficient, and x = expected net income 
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Marginal utilities of the peasant households in Region I are positive. Non

traditional households of this region have a higher marginal utility than traditional 

households. However, the supply of both groups of farmers will react to price signals. 

The marginal utilities of the peasant households in region 2 are unitary. Their expectations 

in operational returns are indifferent both in time and in space. Furthermore, there is no 

difference in marginal utilities between traditional and non-traditional households of this 

region. Marginal utilities among peasant households of Region 3 are negative. Even 

though, the expectations among non-traditional households are more optimistic than 

traditional households, both groups are expecting a negative return from the last Lempira 

invested. Overall, peasant households in Region I will react positively to economic 

incentives, while those in Region 3 will react negatively. Peasant household in Region 2, 

will be indifferent to any economic incentive. Therefore, according to this outcome, 

agroforestry promotion among this group of peasant households should have in 

consideration farmers' risk perception. In other words, it was demonstrated the existence 

of peasants that will respond more readily to economic signals, and also the existence of 

peasants that will respond to other incentives such as the reduction on yield variation. 

Factors Differentiating El Merendon Peasant Households 

In the preceding section it was demonstrated that peasant households of El 

Merendon behave differently because they have different constraints. Therefore, to 

characterize the different groups of peasant households it is necessary to identify those 



constraints. Identification of those factors shaping households' decisions is a key to 

exploring their economic behavior. 
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Utilizing the linear discriminant model permits evaluation of how the different 

constraints and socioeconomic variables describe or characterize a particular type of 

peasant household from a specific region. It provides the set of linear combinations of the 

quantitative variables that best reveal the differences between traditional and non

traditional peasant households as well as those factors that reveal differences in risk 

perceptions. 

General determinants of attitudes toward risk in a peasant economy 

Several economic, social, and institutional factors have been identified as 

significant in explaining peasant economic behavior. Twelve variables considered to be 

most relevant in describing targeted peasant households' economic behavior were 

examined using discriminant analysis. 

CRP: The number of crops planted by the peasants within an agricultural year. 

This variable represents the degree of diversification of a particular farming 

strategy. Diversification has been claimed to be a hedging tool used by peasants against 

uncertain prices and yield variation (Blandon 1985). It has been demonstrated that the 

more diversified a peasant is, the more risk averse he/she will behave (Babu and 

Rajasekaran 1991). 
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BEAN: The proprtion of bean production allocated to household consumption. 

The level oftradeoffbetween consumption and market allocation of bean output is 

a measure of peasant household decision behavior. Because, the allocation of beans to 

household's consumption represent a higher opportunity cost, while its market allocation 

is more likely to represent a change in the basic diet of the household unit. Beans are one 

of the most common crops in the region. The country has suffered a decline in bean 

supply due to diseases, hence the price of beans has been high over the last few years. In 

addition, beans are a staple of the Honduran diet, therefore increasing the relative price of 

bean consumption. For the peasant households, the disparity in relative prices (market 

versus consumption) represent less bean output allocated to consumption. 

ICA: Income per capita - the total farm cash outflow at the end of the year divided by the 

number of family members living in the household. 

Given that a peasant households' main goal is subsistence, and that they are 

dependent primarily on family labor for farming operations, ICA provides an 

approximation of returns to the farming operation. 

CAFE: The proportional area planted with coffee. 

Coffee is a perennial crop that, once established, reduces land allocation options 

for other crops. It is the main cash crop of this region and is important in agroforestry 

systems, hence it is expected to be utilized most by non-traditional peasants. 



BDG: Household total income, measured as the monetary resources available at the 

beginning of the season. 

BDG includes sources such as cash from sale of products, remittances from 

outside the household unit, labor income, and formal as well as informal loans. Cash 

income is the main constraint faced by El Merendon peasant households. 

LAND: Farm landholding size. 
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Several researchers have demonstrated the importance of land constraints on a 

peasants' decision behavior (Caveness and Kurtz 1993). It is anticipated that there is a 

positive relationship between this factor and non-traditional peasants. It may be assumed 

that owning more land allows the producer to spread risk over a larger area, hence 

relaxing his/her risk perception. 

EDU: Total number of years of education of household head. 

Level of education is one of the main factors determining peasants' risk attitudes 

(Binswager 1980). Some argue that education is a key factor determining new technology 

adoption (Benito 1976) 

FAM: Number of family members living at the household. 

In a peasant economy, the majority oflabor input is supplied by the household 

unit, hence size of household may be a constraint for technology adoption. The number of 

members living in a household obviously is a critical factor in determining the type of farm 

enterprise chosen by the peasants. 

LAB: Number of men working on the farm. 

Farming in a peasant economy is a labor intensive enterprise. 
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The more subsistence-oriented a household is the more labor intensive the farming 

operation. In the study region, mechanization, other than for coffee processing, has not 

taken place. Therefore, the number of men working in the field is a proxy of farming 

intensity. Given that farm diversification demands a significant amount oflabor, it is 

expected that LAB is positively correlated with the level of farm diversification. 

SET: Number of years farming the current landholding. 

Settlement period is a proxy for land tenure security in El Merendon. The majority 

of the households examined in the study either colonized their land themselves or are 

related to the person who colonized the land. It has been argued that the longer the time 

of settlement, the less risk averse peasants will be (Vand Der Poel and Van Dijk 1987). 

AGE: Age of the head of the household. 

It has been documented that the older the peasant is, the more conservatively 

he/she will behave (Antle 1987). However, age of the head of the household is also 

correlated with family size, hence its impact on risk perception is not well defined. 

Identification of the effect of this variable, will enable agroforestry promoters to target 

their effort toward the most receptive group of peasant households. 

INV: Total assets owned by the household, excluding land and the house. 

It is assumed that the level of investment in operational assets will reveal the risk 

perception of a particular peasant, and will indicate the level ofland use intensity. It is 

assumed that the gr~ater the investment in the farm the less risk averse the peasant 

household will be. Non-traditional households are expected to have greater total assets 

than the traditional peasant households. 
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Mean values and standard deviations for the selected factors that characterize 

traditional and non-traditional peasant households of the study area are presented in Table 

5.12. 

Table 5. 12. Variables and mean values utilized in the discriminant analysis: 

traditional and non-traditional peasant households. 

Variables Units Traditional Non-traditional 

Standard Standard 
Mean deviation Mean deviation 

CRP number 2.76 0.96 3.84 1.51 

BEAN percent 42.43 35.17 46.76 30.50 

ICA Lempiras 1242.00 4236.00 954.00 1333.00 

CAFE percent 42.96 29.03 28.89 29.98 

BDG Lempiras 14216.00 12237.00 40855 .00 56195.00 

LAND manzanas 7.59 9.94 14.69 15.37 

EDU years 2.54 2.26 3.73 2.80 

FAM number 5.48 2.42 7.20 2.71 

LAB men 1.66 1.11 3.07 1.77 

SET years 23 .53 17.79 24.84 15.57 

AGE years 45 .84 16.68 45.73 14.17 

INV Lempiras 3375.00 10270.00 5048.00 7085.00 
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These factors represent the mean values of the sampled population independent of the 

differences between regions. Agroforestry systems add one or more crops to the 

production systems (Kurtz 1994). Non-traditional farmers run a more diversified portfolio 

than traditional farmers, as indicated by the higher number of crops planted. 

Therefore, non-traditional production systems reflect one of the main benefits of 

the introduction of agroforestry. The traditional farmer allocates almost one-half of his 

land resource to coffee as a monocrop production, while the non-traditional farmer 

allocates less than a third to coffee production. This makes traditional farmers more 

vulnerable to yields, prices and weather variations. 

Non-traditional farmers have more flexibility in their farming operations than the 

traditional farmers, especially at the moment ofland allocation among crop enterprises. 

The budget of non-traditional farmers is almost three times as large as the budget of the 

traditional farmers, while the landholding of non-traditional farmers is almost twice as 

large as the landholding of traditional farmers. The family size of non-traditional farmers 

is larger than the family size of traditional farmers, hence more labor is available for non

traditional farmers as is apparent in the number of men used in field labor. 

Traditional farmers are more constrained by their resources, hence they have fewer 

cropping options and farm a more extensive production system. Non-traditional farmers 

employ a more intensive enterprise, using almost three times as much labor as traditional 

farmers, and as much as double the asset investments. 
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Factors difTerentiating traditional and non-traditional peasant households 

Our goal in using the discriminant procedure was to identify those variables that 

differentiate traditional and non-traditional peasant households, and hence identify critical 

factors for agroforestry adoption. The discriminant technique was used in a structural 

sense, as a method of deriving statistical measures of the relative importance of a set of 

explanatory variables as discriminators among the groups in a population, (e.g., the 

socioeconomic characteristics that differentiate agroforestry adopter from non-adopter 

peasant households). The primary concern was to determine the discriminatory power of 

the model, rather than its level of success in predicting group membership. 

Six economic and cultural factors were found to be significant for differentiating 

between traditional and non-traditional peasant households (Table 5.13). These two 

groups of households can be differentiated by the number of family members farming, 

level of farm diversification, the number of years of school of the household's head, 

family size, availability of monetary resources, and age of the household head. The 

discriminant model showed that there is a statistically significant difference among 

traditional and non-traditional peasant households. 

To test for the "goodness of fit" of the linear functional form composed by the six 

variables to predict for variation of the dependent variable, the following statistical test 

was performed; 

1i2 = 1 - A = 1 - 0.66 = 0.34, where O ~ 112 ;?: 1. 



132 

The closer rt2 is to 1, the better the "fit" of the model. In this case the "goodness of fit", 

explained less than 50% of the variation of the dependent variable. Overall, there is 

statistical significance in explaining the structural difference between the two groups by 

the six variables of the model. However, this model is not very accurate in predicting 

variations between traditional and non-traditional peasant households. 

Table 5. 13. Discriminant analysis of traditional and non-traditional peasant 

households. 

Variable Partial R2 Wilk's lambda Prob. < lambda 

LAB 0.1951 0.8049 0.0001 

CRP 0.0772 0.7427 0.0001 

EDU 0.0509 0.7049 0.0001 

FAM 0.0368 0.6789 0.0001 

BDG 0.0150 0.6688 0.0001 

AGE 0.0177 0.6570 0.0001 

With a Willc's-A = 0.66, 
le-adjusted= 63.02, from the table, with 6 degrees of freedom and in 99.5% confidence interval, we got; 
·t:1 = 18.50 since ·'le> ·t,21, conclude the discriminant model is statistical significant. 

The number of family members working on the farm (LAB) was selected as the 

most relevant variable, based on partial R2, that differentiates between non-traditional and 

traditional household production systems. LAB among non-traditional households is two 

times as large as for traditional households. Labor is the main and sometimes the only 
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input ( other than seed) used by the peasant households of the study area. Therefore, labor 

represents a good proportion of the production costs among El Merendon peasants. 

The level of farm diversification (CRP), was the second most important factor 

identified by the algorithm. There are more crops grown on the non-traditional farms and 

the variation within the group is higher than the one experienced on the traditional farms. 

This condition gives more flexibility of farming operations to the non-traditional peasant 

farmers. On the other hand, traditional peasant farmers have more exposure to price and 

yield variations. CRP levels revealed farming strategies among El Merendon peasant 

farmers. 

The number of years at school (EDU) by the household head was the third variable 

selected by the procedure. Non-traditional farmers have a higher level of education than 

traditional farmers. Furthermore, the coefficients of variation for EDU are higher in the 

distribution of non-traditional farmers than for their traditional counterparts. 

The number of family members living at the household unit (FAM) was the fourth 

variable selected by the algorithm. Non-traditional households include almost two more 

family members per household unit than the traditional households. Furthermore, there is 

more variation within non-traditional households than in traditional households. 

Monetary resources available at the beginning of the season (BOG) in non

traditional households is almost three times as large as the one experienced by traditional 

households. However, there is more variation in BOG distribution within traditional 

households than non-traditional households. 
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The age (AGE) of the household head was the sixth variable selected by the 

procedure. The mean age of the household head among both groups is relatively similar, 

although traditional household head are somewhat older. The variation of this variable is 

much higher within non-traditional farmers than traditional farmers. 

In summary, the six variables that differentiate between traditional and non

traditional households were found to be statistically significant with a confidence interval 

of 99. 5 %. Overall, the discriminant outcome provides the means to correctly classify a 

group of peasant households as traditional or non-traditional. By characterizing a peasant 

household in terms of number of family members working in the field, number of crops 

planted, level of education of the household head, number of family members living in the 

household, budget, and the age of the household head, we have a good probability of 

differentiating between an agroforestry adopter and a non-adopter peasant household. 

Reclassification summary - The reclassification summary (Table 5.14), indicates the 

probability that an individual in a given group will be classified as such. That is, the 

procedure correctly classified the individuals that a-priori were classified in the same 

group. The classification procedure presents traditional households as a well defined 

group. The six variables described above described the traditional group quite well. This 

is a homogeneous group as indicated by the 87 percent correctly reclassified. This group 

is less strongly associated with non-traditional households, as indicated by the 13 percent 

incorrect reclassification. 
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Table 5. 14. Classification summary, number of observations and percentage classified as 

traditional and non-traditional peasant households. 

From Traditional Non-traditional Total 

Traditional 87 13 100 

Percentage 87 13 100 

Non-traditional 17 38 55 

Percentage 31 69 100 

Classified 104 51 155 

The non-traditional households' profile is less differentiated from their traditional 

counterparts, with only 69 percent of the observations being correctly reclassified. Non

traditional households are strongly associated with the traditional group as indicated by 

the 31 percent incorrect reclassification. Perhaps there are other factors that characterize 

non-traditional households better. The factors that differentiate the most between 

traditional and non-traditional households are of an economic and institutional nature. 

Since these kinds of factors are hard to overcome, they differentiate better the traditional 

households. 

The classification procedure attempts to "predict" which group an individual 

belongs to based on the set of means together with the set of sample variances and 

covariance of the variables. To identify the classification power of the procedure, the 



classification outcome was adjusted by the sample size to account for unequal group 

proportions. 

Adjusted classification = (Pt)( Ct) + (Pn) ( Cn), where 

Pt - proportion of traditional farmers 

Ct - proportion of traditional farmers classified by the discriminant function 

Pn - proportion of non-traditional farmers 

Cn - proportion of non-traditional farmers classified by the discriminant function 

Adjusted classification= (0.65)(0.87) + (0.35)(0.69) = 0.57 + 0.24 = 0.81 
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The preceeding formula yields an overall adjusted classification level of 81 % for the 

discriminant procedure. The power of the classification model is rather high and relevant 

to the differentiation of these two groups of peasant households. By using the six 

variables selected by the procedure, we can differentiate between traditional and non

traditional households with an accuracy of 81 %. 

Coefficient vector - Each coefficient vector represents the effect of the variable on the 

probability of classification in the group corresponding to a particular discriminant 

function. As such, the coefficients are more sensitive measures of group characteristics 

than a similar table of the mean of the variables (Massey 1965). Moreover, the 

discriminant coefficients take into account correlations among variables. The discriminant 

function discriminates between groups on the basis of statistical distance between them, 

which are measured in standard deviations, thus the coefficients (bj) must be adjusted as 

follows~ 



f · = (b· * cr·)· where J ) J , 

Oj - the standard deviation of variable j 

b*i - bi adjusted. 

There is wide variation in the level and the direction of the coefficient vectors 
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affecting traditional and non-traditional households (Table 5.15). Although most of the 

coefficients affect both household groups in the same direction, budget affects non

traditional households positively, while affecting traditional households negatively. 

Furthermore, the value of the coefficients are different between the two groups, indicating 

different levels of effect for each of the groups. A variable contributes more to the 

probability of classification in that group for which it is most positive. Conversely, 

negative coefficients indicate the extent to which high scores on a variable are not likely to 

be associated with a particular group. Variables with near zero coefficients have little 

effect on the classification probability for that group. 

Table 5. 15. Multiple discriminant coefficients for two type of peasant households and six 

variables ( coefficient values adjusted with its standard deviation). 

Households 

Variables Non-traditional Traditional I Difference I 
Number of crops +4.43 +3 .65 0.78 

Budget + 11,370.21 -2,772.31 14,142.52 

Education +4.76 +3 .95 0.81 

Family size +4.39 +2.55 1.84 

Labor -0.15 -0.77 0.62 

Age +5 .76 +4.78 0.98 
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The probability of classification in the non-traditional household group increases as 

the budget constraint is relaxed. It is higher if the household's head is younger. The 

higher the education level of the household head, the higher the probability of a household 

being classified as non-traditional. On the other hand, lack of monetary resources 

contributes more strongly to the classification of the traditional households. Households 

with smaller families living in the household unit, fewer family members working on the 

household farm, older household head, and severe budget constraints are also 

disproportionately likely to be classified as traditionals. 

Pairwise differences between coefficients indicate the extent to which the variables 

aid in discriminating between the two groups (Massey 1965). Non-traditional households 

managed much larger amounts of monetary resources, their household unit hosted larger 

families and the head of the household had higher educational levels. Although both 

groups are constrained by labor availability, this constraint is stronger in the case on the 

traditional households. Among traditional and non-traditional households heads, the 

difference in age is small, however age seems to be an important differentiating factor 

between agroforestry adopters and non-adopters - the younger the head of the household, 

the more likely he/she is to be an agroforestry adopter. 

In summary, traditional households are constrained by budget and labor 

availability, which in turn, affects the level of farm diversification. On the other hand, non

traditional households are constrained by labor availability, however its impact seems to be 

neutralized by the other factors positively affecting this group. 
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Factors difTerentiating El Merendon peasant households based on risk perception 

In El Merendon, within a given group of peasant households there are significant 

differences in risk perception. To identify the critical factors that shape these differences 

in risk behavior, a discriminant analysis was performed between groups of peasant 

households. Although it is known that the functional form of risk perception among 

farmers is not linear, our analysis goals were structural and not predictive - to identify 

factors that characterize the dependent variable rather than forecast upcoming events. 

Given this objective, the discriminant analysis was performed on the traditional peasant 

households only. The discriminant analysis was not performed for non-traditional 

households because the initial discriminant procedure described the traditional households 

quite well and because the number of observations in the non-traditional group was too 

small for an adequate number of degrees of freedom for regional comparison. Traditional 

households are a rather homogeneous group in terms of socioeconomic characteristics but 

with different risk behaviors, which was demonstrated above by means of the stochastic 

dominance analysis. 

There is a wide variation among groups based on risk perception regarding the 

mean values of the variables considered in the discriminant procedure (Table 5 .16). Risk 

averters have the most diversified farms and the highest educational levels. They also have 

the lowest income per capita, the lowest family labor availability, the youngest household 

head, and they are the ones with the lowest operational investments. The risk taker group 

had the highest area allocated to bean and coffee production, the highest income per 

capita, and the highest level of operational investments. This group also has the smaller 
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budget, the smallest landholding, the lowest educational levels, the smallest families, and 

the shortest settlement period. 

Comparing risk takers to risk averters, the former present greater mean values 

regarding area allocated to bean production, income per capita, area allocated to coffee 

production, and capital investments than the latter. Risk neutral peasant households, 

present the least diversified farms, the lowest area allocated to bean consumption and 

coffee production, and they have the oldest heads of household. 

Table 5. 16. Variables and mean values of the three groups based on risk perception 

utilized in the discriminant analysis, traditional households. 

Type of household 

Variables Units Risk taker Risk neutral Risk averter 

CRP number 2.66 2.25 3.15 

BEAN percent 48.37 31 .00 44.05 

ICA Lempiras 1,840.00 1,639.00 499.68 

CAFE percent 55.11 26.75 42.07 

BUDGET Lempiras 11,674.00 17,804.00 14,287.00 

LAND manzanas 6.23 10.08 7.29 

EDU years 2.31 2.50 2.76 

FAM number 5.37 5.75 5.41 

LAB men 1.60 2.00 1.51 

SET years 20.31 32.71 20.90 

AGE years 46.51 47.54 44.27 

INV Lempiras 4,772.00 3,157.00 2,311.00 



141 

The procedure selected four variables as being statistically significant in 

differentiating between risk averters, neutrals, and risk takers (Table 5.17). The number 

of crops planted per season (CRP) was the first variable selected by the procedure. The 

risk averter group have the most diversified farms, while the risk neutral have the least 

diversified farms. While risk averters planted on the average one more crop than the risk 

neutral group, the difference on farm diversification between these two risk bearing group 

is almost zero. 

Table 5. 17. Discriminant analysis among risk perceivers of traditional peasant households. 

Variable 

CRP 

CAFE 

SET 

BDG 

Partial R2 

0.1380 

0.1946 

0.0570 

0.0403 

Wilk's A 

0.8620 

0.6942 

0.6546 

0.6282 

Prob<Wilk' s A 

0.0007 

0.0001 

0.0001 

0.0001 

The Wilk's lambda statistic was 0.628. The calculated chi-square was 44.43, the table chi-square with 8 
degrees of freedom and 99.5 confidence interval was 22.0. 

The area allocated to coffee production (CAFE) was the second variable selected 

by the algorithm. Risk takers planted the largest area with coffee, while risk neutral 

farmers planted the smallest. There is a substantial variation in area of coffee planted 

between the different regions where traditional risk perceiver are located. The settlement 

period (SET) was the third variable selected. The risk neutral group had the longest 
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settlement period, while risk takers the shortest. The difference between risk averters and 

takers with regard to this variable is very minimal. Monetary resources available at the 

beginning of the season (BOG) was the last variable selected by the algorithm. The risk 

neutral group had the largest BDG, while the risk takers had the smallest. 

Since the chi-square calculated was larger than the one obtained from the table 0..2c 

> A\), we may conclude that the discriminant model established a statistically significant 

separation between the three groups of peasant households. With regard to the 

explanatory power of the linear model, the test for "goodness of fit" was conducted. 

112 = 1 - 0.628 = 0.327, where 

112 - adjusted A.2. 

33 % of the residual variation is explained by the linear equation of the discriminant 

procedure, which is rather low. 

Classification summary - Risk takers are related to risk averters and risk neutral groups in 

similar proportions (Table 5 .18). The risk neutral group's profile is the best differentiated 

as indicated by the 71 percent correct classification. The risk neutral group is more 

strongly associated with the risk averter group. On the other hand, the risk averter group 

is most strongly related to the risk taker group and weakly associated with the risk neutral 

group. 

The classification outcome as adjusted by the sample size, is; 

Classification adjusted = (Pt)( Ct) + (Pn)( Cn) + (Pa)( Ca) , where 

Pt. proportion of risk takers 

Ct - risk takers classified by the discriminant procedure 



Pn - proportion of risk neutral 

Cn - risk neutral classified by the discriminant procedure 

Pa - proportion of risk averter 

Ca - risk averters classified by the procedure 

Classification adjusted= (0.35)(0.49) + (0.24)(.71) + (0.41)(0.46) = 0.53 
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Table 5. 18. Classification summary, number of observations as percentage classified as 

risk takers, risk neutral, and risk averters among traditional peasant 

households. 

Household risk behavior 

From Takers Neutral Averters Total 

Risk takers 17 8 10 35 
Percentage 49 22 29 

Risk neutral 2 17 5 24 
Percentage 8 71 21 

Risk averters 15 7 19 41 
Percentage 37 17 46 

Total 34 32 34 100 

The procedure correctly classified 53% of the total observations. Therefore, the 

power of the discriminant procedure is relevant and useful in the differentiation of the 

three groups of peasant households' risk behavior. Overall, due to similarities between the 

different groups as evidenced by the degree of misclassification it might be possible to use 

the circumstance to "change" farmers' original risk perception to the most similar. 



Coefficient vector - The probability of classifying an El Merendon traditional peasant 

farmer as a risk taker is positively related to the area of coffee planted (Table 5.19). 
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This is more likely to increase if the number of crops managed per year (CRP) is low. 

Area planted with coffee (CAFE) explained the most variation of the dependent variable 

of the linear functional form (highest Tt2) . Risk averters are those farmers facing severe 

budget constraints. Risk averter households were found to be negatively correlated with 

monetary resource availability (BUDGET). Therefore, the greater the budget constraint, 

the more likely a household can be classified as risk averse. Risk neutrality does not seem 

to be dominated by any variable in particular. Settlement period (SET) is the most 

relevant variable of this group, however, this factor also influences risk takers and risk 

averters as shown by the positive sign of the coefficient vectors. Neutral risk behavior 

appears to be a transitional phase, that eventually will shift toward risk taker or risk 

averter. 

Table 5. 19. Multiple discriminant coefficients for three peasant households' risk 

perceptions and four variables ( coefficients adjusted with its standard 

deviation). 

Variable 

CRP 

CAFE 

SET 

BUDGET 

Risk takers 

+4.93 

+4.15 

+1.47 

-5.84 

Household risk behavior 

Risk neutral 

+3.42 

+1 .54 

+2.02 

+0.85 

Risk averters 

+3 .99 

+3 .04 

+1.56 

-4,554.88 



In summary, level of farm diversification, area planted with coffee, settlement 

period, and budget were found to be the factors that shape risk perception among the 

traditional peasant households of El Merendon peasants. Furthermore, it might be 

possible that risk perception can be changed by changing a particular constraint or 

endowment. For instance, budget availability is the factor that differentiates most 

significantly between risk takers and risk averters, i.e., between a more or a less 

conservative behavior. Provision of credit accessibility could very well change a risk 

averter peasant farmer into a more aggressive risk taking one. 
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Evaluation of the coefficient differences among the groups, allowed the 

determination of the level ofinfluence that a given variable has on a particular group. 

Comparing risk takers to risk averters, shows that farm diversification and area cropped 

with coffee definitely affects risk taker behavior. Also, a severe budget constraint is 

intrinsically related with risk averse behavior - the higher the income constraint the more 

conservative the peasant household will behave. On the other hand, in comparing risk 

neutral to risk averters households, it was found that settlement period and budget 

positively affects risk neutral behavior. Certainly, the longer the period of establishment in 

El Merendon, the more secure the peasant will be. Risk neutral behavior peasants, are the 

ones with the largest budgets, the largest landholdings, and the household head is oldest. 

Perhaps those characteristics give them more stability and permanence of their farming 

operations. 



CHAPTERS 

LONG-RUN FEASIBILITY OF AGROFORESTRY 
RETENTION/ADOPTION 

Peasants make decisions based on expectations and variability of net benefits. The 

extent to which increased risk affects technology-adoption decisions depends on the 

producer's risk attitudes and abilities to bear risk. Dealing with risk depends on 

socioeconomic and institutional factors intrinsically affecting the peasants' form of 

production. The introduction of trees into their production systems, requiring them to 

allocate more time to farming, can increase production and economic risk for peasants 

because of the potential impact of trees on yields and net income variability. 

The level of perception of the benefits of agroforestry/trees by El Merendon 

peasant households was used as the dependent variable in the logistic model. For the 

conditional dependent variable, we used perception of agroforestry benefits in the case of 

non-traditional households, and the perception of trees' benefits in the case of traditional 

households. From the way those perceptions impact the objective function, we may 

determine whether the benefits have been internalized. It is known that the clear 

perception of the benefits of a new technology, and consequently, internalization into the 

household production function, is the turning point in the promotion of new technology 

among peasant households (Prato 1992). Upon expiration of the PACA project in 

September 1995, participants mainly will have two general land use options - continue 

with their agroforestry systems or return to their original practices. At the same time, 

traditional households will have to decide whether to continue with their current practices 
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or follow non-traditional households and adopt agroforestry. The final decision will 

depend on how the farmers perceive the benefits of agroforestry and to what extent they 

internalized the tree benefits into their production functions. 

The respondent's agroforestry/trees benefit perception was specified in a 

multinomial logit model as a function of 14 socioeconomic and institutional variables 

affecting non-traditional peasants, and 11 variables affecting traditional peasants (Bagi 

1983, Skaggs et al. 1994, and Marty and Kurtz 1985). The model estimates the 

relationship between those variables and the conditional probabilities for the two post

p ACA land use intentions of continuing/adopting agroforestry systems or 

returning/continuing to/with the traditional farming systems. 

Peasant Household Intentions 

Ex-ante prediction ofpost-PACA land use was based on information provided by 

the active agents because they have the best knowledge of their own circumstances and 

intentions (Skaggs et al. 1994). Generally, intention is interpreted as the respondent's 

estimate of the probability that the action will be taken at a designated time, or within a 

specified period. When individuals express an intention, they are indicating that their 

probability of undertaking the intended action is higher than not undertaking it (Skaggs et 

al. 1994). Intentions are thus seen as a linkage between attitudes and behavior (Mitchell 

and Carson 1989). 
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Multiple goal analysis recognizes that farmers are motivated by factors other than 

profit maximization (Robison et al. 1984). Indeed, in the case of peasants this fact has 

been recognized extensively in the literature (Anaman 1993, Anosike and Coughenor 

1990, Arcia 1980, Caveness and Kurtz 1993). It was hypothesized that peasants' post

p ACA land use decisions will depend on socioeconomic and institutional factors 

intrinsically related to their condition. 

Non-traditional households 

Fourteen factors describing non-traditional household agroforestry perception 

were utilized to determine the likelihood of agroforestry retention in the long-run {Table 

6.1 ). The regressors used in the logistic model are described as follows: 

SUB - The type of subsidy most preferred by the peasant farmer in the case of 

agroforestry adoption. Three types of options were specified - in kind, monetary, and 

others; 

ORG - The level of peasant participation in local organizations. This is a dichotomous 

variable; 

PROP - The level ofland use intensity, expressed as the area currently farmed out of the 

total land available; 

CRED - The level of credit accessibility. Three optional answers were furnished - formal, 

informal, and none; 

TREE - The peasant's perception of tree's benefits. Five optional forms were specified -

increased output, increased consumer goods, soil and companion crop protection, 

environmental benefits, and other non-specified; 



149 

Table 6. 1. Variables used to predict land use intentions of non-traditional peasant 

households. 

Variable Mean Units Definition 

SUB 0.80 In-kind=l Subsidy for adoption 

Other=0 

ORG 0.19 Yes=l Organizational membership 

No=0 

PROP 0.61 Percent Proportion of area cropped 

CRED 0.57 Formal=l Credit accessibility 

None=0 

TREE 0.45 Yield=l Tree benefits perception 

Other=0 

TYPE 1.80 Timber=! Tree preference 

Other=0 

INFO 0.73 PACA=l Agroforestry information 

Other=0 

SOIL 0.74 Higher=! Relative soil fertility 

Lower=0 

AGE 45.00 Years Participant's age 

LAND 15.00 Mz Land size holding 

BEAN 0.45 Percent Consumption of beans' output 

EDU 4.00 Years Educational level 

FAM 7.00 Members Family size 

SETLE 24.00 Years Settled period 

Note: Some of the means are defined as indices. More weight was given to those answers 
related to a major degree of internalization of agroforestry benefits. 
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TYPE - The type of trees preferred as the wood component. Four optional types were 

presented - fuelwood and timber, protection, environmental purposes, fruits, and other 

non-specified; 

INFO - The sources of agroforestry awareness by the farmer. Four options were specified 

- extensionists, local organizations, magazines, and others; 

SOIL - The farm's soil fertility perception. Three options were available for the farmers -

higher than the others, same as the others, and lower than the others; 

AGE - The age of the household's head; 

LAND - The size of the landholding. Expressed as the total area available within the farm 

limits; 

BEAN - The proportion of the estimated bean output allocated to household's 

consumption; 

EDU - Education of the household head. Expressed as the number of years spent at 

school; 

FAM - The family size, expressed as the number of family members currently living at the 

household unit; and finally, 

SETLE - The settlement period, expressed as the number of years of farm operation. 

Logit model 

Six economic and cultural factors were found to be significantly related to the 

long-run retention of agroforestry by the non-traditional households. The probability of 

agroforestry adoption among non-traditional peasant farmers is directly related to the kind 
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of subsidy offered, tree preference, and settlement period. The agroforestry retention 

probabilities are more likely to increase if an in-kind subsidy is offered to peasant farmers 

who have been in the region for a long period of time and who see trees as the main 

source of fuelwood and timber production. Agro forestry retention rates are negatively 

affected by the level of land use, credit accessibility, and the size of the landholding. 

Agroforestry retention in the long-run will have lower rates in those households with 

above average landholding sizes, that are farming intensively, and have access to formal 

credit. In El Merendon, large non-traditional farms are more likely to stop using the 

agroforestry production system. They are the ones with formal credit accessibility, large 

landholdings and are using the land more intensively. The functional form of the logit 

model for non-traditionals is summarized as follows: 

L(P) = 0.8235 + 4.6121 ORG- 1.7169 PROP -3.2778 CRED 

+ 0.4913 TYPE - 0.0429 LAND+ 0.0295 SETLE = - 0.277017 

p = e-0·267/(1 + e-0·267) = 0.76566/1.76565 = 0.4336 

Retention probability 

The overall probability oflong-run agroforestry retention by the non-traditional 

peasant farmers was 43 percent, which seems to be low. However, it is rather high 

compared to other project experiences in the developing world. To have a better 

understanding of the meaning of this outcome, a sensitivity analysis was conducted. A 
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specific variable coefficient was changed to a value other than its mean, while everything 

else remains the same. Summarized in Table 6.2. are the probabilities as predicted by the 

sensitivity analysis. The probabilities based on the mean values of the explanatory 

variables are presented as references. 

In contrast to findings by Caveness and Kurtz (1993), participants' membership in 

an organization increases the probabilities of agroforestry retention. An assurance of 

almost I 00% retention can be achieved by keeping non-traditional households actively 

participating in local organizations. This outcome is in accordance with the fact that 

peasant households communicate and share experiences through local organizations. The 

other option, "organization non-participation", increased by 75 percent the likelihood of 

dropping agroforestry systems. Hence, the promotion of local organizations is a key 

factor in agroforestry retention among non-traditionals peasants of El Merendon. As 

anticipated, higher intensity of land use will reduce the likelihood of retention. 

Higher levels of land use reduce the probabilities of agroforestry retention in the 

long-run. High intensity land use could be translated into a severe land constraint, and it 

could mean higher opportunity costs of land use. Higher opportunity costs require higher 

discount rates for a long-run nature project such agroforestry. Hence, the more intensive 

the land is used, the less likely the agroforestry system will be retained in the long-run 

among El Merendon non-traditional peasant households. 

Formal credit accessibility decreases the likelihood oflong-run agroforestry 

retention. In El Merendon, formal credit is more common among the larger more wealthy 

peasant farmers. Furthermore, most of the agricultural loans in the regions are of a 



Table 6. 2. Conditional probabilities oflong-run agroforestry retention among 

non-traditional households, taken at mean values. 

Factor Description Adoption Non-adoption 

Mean attribute values 0.43 0.57 

Organization 

Yes 0.97 0.03 

No 0.24 0.76 

Land use 

Above average 0.37 0.63 

Below average 0.50 0.50 

Credit 

Formal 0.16 0.84 

Informal 0.36 0.64 

None 0.83 0.17 

Tree preference 

Fuelwood & timber 0.34 0.66 

Protection 0.31 0.69 

Environmental 0.29 0.71 

Fruits 0.26 0.74 

Other 0.24 0.76 

Land size 

Above average 0.39 0.61 

Below average 0.47 0.53 

Settled period 

Above average 0.48 0.52 

Below average 0.39 0.61 
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short-run nature, mostly directed to coffee input purchases and harvesting expenses. 

Credit in those terms certainly exerts pressure to avoid long-run crops, especially if the 

collateral is the output. In this situation, although evidence is lacking, credit tailored to 

agroforestry system characteristics may very well increase the probability oflong-run 

retention. 

A well-defined purpose for the trees in agroforestry will increase the likelihood of 

retention. The main forestry needs of the region are fuelwood and timber. An agroforestry 

system designed for these purposes will increase the probability of retention. The intended 

purpose of the trees' benefits reveals the level of internalization into the peasants' 

production functions. The more certainty of a return from trees, the greater will be a 

farmers' willingness to retain agroforestry in the long-run. 

Larger farms have a lower probability of agroforestry retention, while smaller 

farms have a higher probability. Larger farms among non-traditional are less diversified, 

where usually coffee is the only crop farmed. Farming among these peasants is a rather 

intensive operation, where increase in productivity comes at higher costs. If the 

maintenance of agroforestry is rather expensive, in terms of time and input opportunity 

costs, then these farmers are more likely to discontinue agroforestry. On the other hand, 

farmers with smaller landholdings pay more attention to land productivity (land-saving), 

due to the higher value of the marginal price of land. Therefore, agroforestry is more 

likely to be in accordance with their objective function. 

Settlement period is a good proxy ofland tenure security for the peasants of El 

Merendon. Given the lack of land titles in this region, the greater the settlement period 
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the more aware farmers are of the surroundings and constraints, hence the more secure 

they feel. The logit outcome confirms this rationality, indicating that a longer settlement 

period means more land security, which translates to a higher likelihood of agroforestry 

retention. 

Overall, to increase the likelihood of long-run agroforestry retention, efforts 

should be made to increase the participation of non-traditional farmers in local 

organizations. Currently, only 19°/o of the non-traditional farmers are enrolled in some 

form of organization, and, given the high payoff of this factor, it is important to reinforce 

this approach. The effort should be directed primarily toward peasant farmers with small 

landholdings, without access to credit, and who have been farming in the same area for a 

long time. Efforts should also be made to guarantee trees property rights. A program with 

these characteristics should have a high probability of success among the non-traditional 

farmers of El Merendon. 

Traditional households 

Eleven factors that encompass the traditional households' perception of trees were 

utilized to determine the likelihood of agroforestry future adoption (Table 6.3.). Due to 

different circumstances and intentions between traditional and non-traditional peasant 

households, some of the variables used in this analysis differ from the ones used in the 

non-traditional case. The differential variables utilized are explained as follows: 

EROSION - The level of farmers' knowledge of soil erosion effects. This was a yes no 

dichotomous variable; 
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Table 6. 3. Variables used to predict land use intentions of traditional peasant 

households. 

Variable Mean Units Definition 

SUB 0.76 In-kind= 3 Subsidies 

Monetary= 2 

Others= I 

None= 0 

EROSION 0.47 Yes= I Erosion effect knowledge 

No=0 

TECH 0.13 PACA= I Access to technical 

Others= 0 assistance 

ORG 0.19 Yes= I Organizational 

No=0 membership 

USE 0.76 Percent Land use intensity 

CRED 0.42 Formal= I Credit 

None= 0 

SIGN 0.68 Yes= I Natural signs attention 

No=0 

AGE 45 .00 Years Age of the household 

head 

TITLE 0.42 Title= I Land tenure 

None= 0 

OFF 0.44 Yes= I Off-farm work 

No=0 

READ 0.45 Yes= I Literacy 

No=0 

Note: Some of the means are defined as indices. More weight was given to 
those answers related to a major degree of internalization of agroforestry 
benefits. 



TECH - The kind of technical assistance received. Three options were specified -

PACA's technicians, others, and none; 
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SIGN - The consideration of natural signs on farming decisions. A dichotomous variable 

regarding the level of importance given to the natural signs; 

TITLE - The land titling. Different land title options were described - government 

concessions, municipal authorizations, parent's colonization, own colonization, and 

improvements' buy; 

OFF - The off-farm work situation. A yes no dichotomous variable, that include any 

household member that is currently working outside the farm; 

READ - The head of the household's capability to read. A yes, no dichotomous variable. 

Logit model 

Four economic and cultural factors were found to be relevant in the decision to 

adopt agroforestry systems by the traditional peasant households. Level of subsidy (SUB) 

positively affects agroforestry adoption decisions. A farmer who prefers subsidies has a 

high probability of agroforestry adoption. Land use intensity negatively affects 

agroforestry adoption decisions. The greater the intensity of land use the lower will be the 

probability that a farmer will consider agroforestry incorporation into his/her production 

system. Consideration of natural signs in farming operations affects negatively 

agroforestry adoption. Taking into consideration natural signs in farming decisions is 

negatively related to agroforestry adoption. The more serious is the consideration of this 

"tradition", the less likely is the adoption of agroforestry. The age of the household head 
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negatively affects agroforestry adoption. The older the farmer is, the less likely he/she will 

adopt agroforestry. 

The functional form of the logit model for traditionals is: 

L(P) = -0.3485 + 2.4131 SUB - 0.4140 USE - 0. 7081 SIGN - 0.196 AGE 

L(P) = 1.4854 

p = e•t.4854/(l + e•t.4854) 

P = 0.8154 

where P is the predicted probability that agroforestry will be adopted subject to the mean 

values of the variables chosen by the model. The overall probability of long-run 

agroforestry adoption by the traditional peasant farmers was 82 percent, which is very 

high, confirming the notion that this group of peasant farmers are late-adopters. 

Adoption probability 

Summarized in Table 6.4. is the sensitivity analysis performed on traditional 

households' relevant factors in adoption of agroforestry. The probabilities based on the 

mean values of the explanatory variables are computed as references. Subsidy preferences 

positively affect the probability of adoption, while land use intensity, natural signs, and age 

have a negative effect. The remaining probabilities, were calculated with one explanatory 

variable changed to a value other than the mean, while the other variables remained at 

their mean values. 
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Table 6. 4. Conditional probabilities of agroforestry adoption by traditional 

peasant households. 

Factor description Adopting Non-adopting 

Mean attribute value 0.82 0.18 

Subsidy preference 

In-kind 0.60 0.40 

Monetary 0.40 0.60 

Other 0.23 0.77 

None 0.12 0.88 

Land use intensity 

Above average 0.43 0.57 

Below average 0.47 0.53 

Sign awareness 

Yes 0.40 0.60 

No 0.57 0.43 

Age 

Above average 0.39 0.61 

Below average 0.50 0.50 

In-kind subsidies increase the probability of agroforestry adoption more than other 

subsidies. Overall, none of the subsidies dramatically decreased the probability of 

adoption. However, the influence of monetary subsidies is smaller than in-kind subsidies. 

Perhaps a peasant households' active participation in the adoption process given subsidy 

acceptance, is that the peasant could visualize the in-kind subsidy as an informal 

compromise with the project. 
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As expected, land constraint is negatively related to agroforestry adoption. This 

constraint seems to be relaxed when farmers discover that agroforestry' s marginal benefits 

are larger than its marginal costs. Farmers using land more intensively certainly have 

higher opportunity costs per unit of land than peasants who have a more relaxed land 

constraint. 

Farmers who take into account natural signs to make decisions are not willing to 

adopt agroforestry. Peasants have been considering natural signs situation in their 

decision framework for centuries. The interpretation of natural signs has been transferred 

to new generations through father-son teaching, and hence it is a traditional technology 

transfer approach. Farmers using the same methodology as their ancestors, in spite of the 

promotion of new approaches, must be conservative ones. 

The lower adoption probability for older farmers must be based on a higher degree 

of risk aversion. Reflected in an unwillingness to abandon current practices due to 

resource endowments, older farmers regularly have more assets, know the current 

technology, and have lower chances of succeeding in new environments. 

Overall, under the conditions faced by the traditional farmers, the probability of 

long-run agroforestry adoption is high. Emphasis must be placed on the implementation 

of some kind of subsidy as the main extension effort, and this should be directed toward 

younger farmers, who have small landholdings and are less conservative. 



CHAPTER 7 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Included in this chapter are the conclusions of the study, the implications of these 

conclusions, and recommendations regarding public policies and future research. The 

general goal of the study was to evaluate the implications of peasant households' risk 

perception with respect to agroforestry adoption. The study had three specific objectives: 

1) determine the degree of consistency of agroforestry characteristics with peasants' 

revealed preference. 2) identify the socioeconomic determinants of peasant households' 

risk perception, and 3) identify the long-term likelihood of agroforestry retention/adoption 

among the peasants of El Merendon. The conclusions will be drawn based on these 

objectives. 

Conclusions 

The characteristics of agroforestry in terms of output increase per unit of area and 

reduction of yield variation are consistent with El Merendon peasant farmers' revealed 

preference. The most efficient production system is always preferred, regardless of 

regional or risk perception differences. Therefore, El Merendon agroforestry adoption 

rates in the long-run will depend on the level of current constraints, since these 

constraints shape the type of farm enterprise adopted by the peasant farmers. 
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El Merendon peasant farmers' revealed preference 

The disparity in risk perception among El Merendon peasant farmers is due to 

different production constraints faced by them in the different regions that encompass the 

P ACA project. This disparity is reflected in their preferences for different production 

systems. If the peasant farmers face severe constraints, then they will behave in 

conservative terms, allocating a great proportion of their resources to staple food 

production. However, according with peasant farmers' revealed preference, if these 

constraints are lower, their production systems likely will be more close to the efficient 

frontier. Hence, peasants' risk perception might be considered a dynamic condition 

subject to given constraints. 

Non-traditional farmers' mean expected net incomes showed first degree 

stochastic dominance over the mean expected net income of traditional farmers. The 

peasant farmers of El Merendon, independently of risk perception, chose the production 

system that incorporated agroforestry as the most preferred portfolio. On a regional basis, 

agroforestry systems either provided higher net income means and higher variations 

(coefficient of variation) or lower net income means and lower variations (Table 4.4). 

Therefore, in El Merendon agroforestry systems are in accordance with peasant 

households' goals - the production of the highest yields per unit of area or the provision of 

the lowest variation of net income. 

For risk-taker peasant farmers (Region 1), production systems having a high mean 

and high variation in net income are more attractive than systems having a low mean and 

low variation in net incomes. This behavior is reflected in the nature of their production 
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portfolio, a specialized market oriented enterprise. Peasant households of Region 1 

allocate most of their resources to a market oriented crop enterprise. Their production 

systems fit well with the definition of a cash crop oriented to the market enterprise, a 

common production system among risk-taker farmers. 

For risk-averse peasant farmers (Region 3), production systems having a high 

mean and high variation in net incomes are less attractive than systems having a low mean 

and low variation in net incomes. Farmers in Region 3 operate well-diversified production 

systems. Their farm portfolio, although including some cash crop components, is more 

oriented to the subsistence of the household unit. This portfolio provides them with some 

assurance against yield variation and market failures. Their goal is to run a well-diversified 

farm enterprise to avoid the risk of starvation, which is also provided by an agroforestry 

system. 

Almost risk-neutral peasant farmers (Region 2) do not operate well-defined 

production systems; their members farm different systems without any strong preference. 

In spite of this rather heterogeneous farming pattern, risk neutral farmers preferred higher 

means and lower variation in their net incomes. 

The dynamic feature of agroforestry systems accommodates peasant farmers' 

production goals quite well. In El Merendon, among risk-taker peasant farmers, 

agroforestry provided higher expected mean net income at the same variation rate as the 

traditional production systems. Hence, among this group, agroforestry was able to 

increase the mean of returns while keeping variation at the same level as the original 

production system. On the other hand, by providing a more diversified production system, 



agroforestry generates, among risk-averse fanners, almost the same returns as the 

traditional production systems, but with lower variation . 

Socioeconomic factors afTecting risk perception 
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Socioeconomic factors were identified that significatively differentiate between 

traditional and non-traditional peasant households. Furthermore, the analysis showed that 

non-traditional households, by all means, have more resources than the traditional 

households. Non-traditional households have more family labor available as a consequence 

of larger families; they manage larger budgets, and their household heads are much 

younger and have higher educational levels. As a consequence of agroforestry adoption, 

non-traditional peasant fanners operate a more diversified farm enterprise. Budget and 

labor are the main constraints forcing traditional peasant households to disregard 

agroforestry adoption. The relaxation of these factors is key for agroforestry to be 

adopted by this group of peasant households. 

The disparate risk behavior among El Merendon traditional peasant fanners can be 

explained by factors that characterize their production strategies. There are significative 

differences among risk-taker, risk-neutral, and risk-averse peasant fanners regarding the 

level of farm diversification, the area allocated to coffee production, the settlement period, 

and the budget constraints. For example, risk-averse behavior is shaped by severe budget 

constraints. Risk-averse fanners operate a relatively more diversified fann enterprises and 

allocated less area to cash crop production, i.e., coffee. Almost risk-neutral peasant 
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farmers are differentiated from risk-averse ones by the period of settlement. The longer 

the period of farming in El Merendon, the more risk-neutral the farmer will behave. 

Long-term agrof orestry adoption/retention. 

The likelihood oflong-term retention of agroforestry among non-traditional 

farmers ( agroforestry retention after P ACA intervention) depends on the level of local 

organization, the tenure security of trees, and settlement period. It depends on the 

existence of a social network to exchange ideas and motivations, the security of the 

investment, and the level of farming security. The probability of retention will be 

negatively affected by land use intensity, type of credit accessibility, and size of 

landholding. Overall, the probabilities of agroforestry retention will be affected by the 

marginal values of agroforestry outputs. 

There is a high probability of agroforestry adoption in the long run by the 

traditional peasants, creating the possibility of the existence of"later-adopters" among the 

traditionals ( Caveness and Kurtz 1993). The likelihood of adoption is a function of the 

provision of in-kind subsidies and of land-use intensity. In-kind subsidies will increase the 

probability of adoption, while high intensity of land use will decrease this likelihood. 

Peasants will respond positively to a reduction in the up-front investment needed for 

agroforestry and promotion of a land-saving agroforestry system. Therefore, the 

provision of in-kind subsidies, such as tree seedlings that enhance soil fertility, and/or land 

use reduction is likely to enhance agroforestry acceptance among traditional peasants. 
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Policy Implications 

Public policies are used to create and direct incentives to change social behavior. 

It is clear that El Merendon peasants choose production systems based upon their world 

perception, and upon experiences where their primary goal is household security. It is also 

clear that when they are confronted with options that have proven net return maximization 

while ensuring their survival, most of the time they will choose those options as the most 

efficient ones. Therefore, slash and bum vis-a-vis resource degradation is an efficient 

system, given their current surroundings, because it is a feasible way to guarantee survival. 

Policies directed toward enhancing survival and creating stability will most likely result in 

sustainable production systems among peasant households. 

In an effort to comply with new structural adjustments seeking to increase 

agricultural production and promote exports while controlling natural resource 

degradation, the government of Honduras (GOH) has formulated new policy guidelines 

for the agricultural and natural resources sectors. These new guidelines consist of four 

laws: the Agricultural Modernization Law (AML), the Municipality's Law (ML), the 

Forestry Law (FL), and the Environmental Law (EL) which significantly impact land use, 

management and resource tenure. The new laws' structures creates a significant shift in 

agricultural and natural resources management in Honduras. However, although the new 

legal framework provides general objectives, it suffers from a visible lack of tools 

necessary for implementation of such a tremendous sectoral overhaul. 

The vast majority of peasant farmers in the study area do not possess a land title. 

The AML calls for legalization of land tenure. For those without title it takes into account 
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the period of colonization, which could be an opportunity for land tenure security for El 

Merendon peasant households, who average 24 years ofland occupancy. The AML also 

calls for the promotion of social forestry, for example, fuelwood plantations which could 

be seen as an agroforestry opportunity. 

The FL completely bans agricultural production on forestry lands. Therefore, the 

FL will exacerbate uncertainty among peasant farmers in the buffer zones. The FL also 

grants concessions on public forestry land for timber production. The capital requirements 

of this industry are a barrier of entry for the peasants, creating pressure on buffer land 

prices that most likely will result in out-migration. Overall, the new legal framework 

creates incentives and disincentives to subsistence farmers living in the buffer zones. 

Under this scenario some form of government intervention should be used to 

permanently establish agroforestry systems in the buffer zones. The question is, then, 

what kind of intervention is the most efficient regarding resource allocation and wealth 

distribution. Should the government enforce social benefits through regulations or should 

it promote wealth distribution through economic incentives? In natural resources 

management, especially forest management, the GOH has a history of failed regulations. 

Due to macroeconomic distortions and the lack of enforcement tools, past regulatory 

attempts either exacerbated resource degradation or were neutralized by short-term 

market policies. For instance, the ban on public forest land, imposed in the former 

forestry law, decreased almost to zero the value of trees which consequently increased 

deforestation rates. Overall, current Honduran natural resources policies have not been 

effective in reducing deforestation and land degradation. 
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Economic incentives 

The GOH may want to consider economic incentive or disincentive programs to 

stimulate the adoption of more sustainable production systems. Intervention by the GOH 

could increase the adoption rates of agroforestry, enhance the promotion of social 

forestry, improve the productivity of land, and promote the rational use of water. 

Economic incentives and disincentives such as taxes or subsidies are usually more cost 

effective in achieving environmental improvement than other forms of interventions. 

Taxes - The GOH could induce urban water users to reduce demand and water waste by 

either imposing a flat or a progressive tax on water usage. Imposing a flat tax on all water 

consumption will be simpler and easier to manage. However, it may cause some 

unintended effects on welfare distribution. Given the nature of the good, up until a certain 

level, water demand is price and income inelastic, hence a flat tax will affect the poorest 

stratums the most. At the same time, higher economic stratums may be affected 

marginally, and may thus ignore the disincentive. The possible outcome of this regulation 

will be an increase in government revenues but not a significant reduction in water 

consumption, the impact depending on the income elasticity of water demand (Baumol 

and Oates 1988). 

A progressive tax, requires monitoring and administrative costs. However, given 

that most of the urban centers already have some type of water-use monitoring scheme, 

the incremental cost of administering this tax may be marginal. A progressive tax will 

reduce water consumption excess and will minimize the unintended welfare effects. Given 

that, in general, the wealthier inhabitants tend to consume more water, the tax will be paid 
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by those who can afford it and at the same time will correct for water misuse, benefiting 

society as a whole (Baumol and Oates 1988). 

Figure 7 .1 illustrates how a progressive tax on water demand affects consumption. 

Demand (Dw ) is assumed to be elastic, which it could be in the part where the prices are 

beyond equilibrium, i.e., the demand curve depicts the water consumed beyond basic 

needs. Given the monopolistic structure of water supply in Honduras (Sw), the tax is fully 

paid by the consumers, especially those who consume more than the pre-determined 

standard. Assuming that the current price per cubic meter of water is P0 , consumers will 

demand Qo amount of water. 

Taxing the water by an amount equal to the difference between the demand and 

the supply curves (Pt - Po) causes the price of water to increase to Pt Lempiras per cubic 

meter. The amount of the price increase depends on the elasticity of demand. As a result 

of the tax, the quantity demanded by the consumers decreases (Q, - Q0), putting less 

pressure on the water supply. For example, the tax has to be at such a rate to achieve a 

sustainable demand, whereby any quantity demanded above the equilibrium point will 

either be purchased at a very high price or obtained from other sources. 

There are circumstances where a tax on water may not necessarily result in a 

reduction of water consumption. For example, if the new price (Pt) is beyond the 

equilibrium price, then the tax scheme will not reduce water misuse. In addition, if there 

are a significant number of private sources, then the tax effect will be marginal. However, 

this tax scheme seems to be a feasible approach to reduce water misuse in urban centers 

such San Pedro Sula city. 
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Subsidies - An institutional subsidy is a per unit payment to peasant farmers to reduce 

land degradation. A subsidy would encourage peasants to adopt environmentally friendly 

practices. A popular subsidy in Honduras has been food per labor, where "x" amount of 

staple food is granted to the peasants for "y" number of trees planted or "z" meters of 

terraces built. This type of in-kind subsidy has been very effective in public works. 

However, it may create dependency among peasant farmers, given that they do not 

participate in the decision process of project development, and that their goals are to 

obtain food through labor exports rather than to adopt a new technology. Also this type 

of subsidy depresses output market prices, hence putting an extra burden on peasant 

production. Another popular type of subsidy has been loans at a low interest rate. This 

kind of subsidy has the drawback of allocating money to enterprises other than 

agriculture, due to money fungibility. That is, money will be allocated to those 

enterprises with higher returns and not necessarily to the targeted activities. 

Cost/sharing programs - An alternative to subsidies is a cost-sharing program. such a 

program would complement plans to create permanent sources of seedlings and improved 

genetic materials. Given that agroforestry sometimes entails a heavy up-front investment 

that very often jeopardizes the attractiveness of agroforestry for peasants, cost-sharing 

could enhance the probability of adoption of agroforestry. As shown in this study, 

in-kind provision of seedlings and other inputs could have a positive impact on El 

Merendon peasants that would increase the likelihood of agroforestry adoption. 

In a cost-sharing program, the entire investment cost is absorbed by the promoting 

institution, while some of the variable costs such as labor are provided by the peasant 
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farmers. Figure 7.2 illustrates how a farmer's optimal production may vary when a 

subsidy for a woody perennial is introduced. The non-intervention iso-revenue line (N) 

reflects the farmer's relative valuation of the outputs based on her/his market price 

perception, P x and PY· Where P x is the ouput price of the annual crop, while Py is the 

output price of the woody perennial crop. 

In contrast, once the subsidy is introduced, the new iso-revenue line reflects the 

farmer's new relative price of the woody perennial. In this case, the farmer values the 

woody perennial production more highly than his/her original valuation, because some of 

the establishment costs have been externalized, making the trees more attractive. 

Optimal production without subsidy occurs at the A point, while with a subsidy, it occurs 

at the B point, an agroforestry production system. The cost of the subsidy very well 

could be paid by the society through income distribution. In the specific case of our 

study, the subsidized cost could be paid by the tax revenues imposed on water 

consumption. This scheme seems to be an efficient way to transfer some of the peasants' 

costs to the society as a whole. It could also enhance organizational promotion, another 

highly responsive constraint to agroforestry adoption. 

Research and education 

As demonstrated elsewhere, education is one of the main barriers to 

agroforestry adoption among the peasant farmers in this study. It also has been 

demonstrated by several studies that education level is positively correlated with 

technology adoption among peasants of the developing world. 
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Figure 7.2. Impact of a cost-sharing program on an optimal production 

decision. 
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Therefore, the institutionalization of education programs is likely to have a high payoff 

for the development and welfare improvement of the peasants. In the case of the study, 

regional educational programs established by P ACA should be expanded to cover 

adults as well as children. 

The identification of improved genetic materials, their multiplication, trials, and the 

dissemination of improved woody perennials is a research process much needed in 

Honduras. Identification of the types of trees that accommodate the particular needs of 

the peasants represents a big step in improving agroforestry diffusion. Up until now, 

little or no research has been done in this area. The promotion of material with 

unknown local performance is a risk that should no longer be taken. Research, 

education, and training programs are key to agroforestry promotion. The high costs 

that these programs involve are well known, but they are a sufficient condition for 

agroforestry promotion. The scheme to transfer some of the agroforestry's 

establishment costs to the water consumer also could be applied in the case of 

education and research. 

Recommendations 

Agroforestry promotion 

The application of technology transfer to encourage adoption of agroforestry is 

likely to have different levels of acceptance among peasant farmers facing the same 

constraints as those in El Merendon. This implies the need for adjustment of the 
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necessary for any technological package aimed at peasant households. 
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Peasants who showed a risk taking behavior, such as those in Region 1, will 

readily respond to economic incentives. The promotion of agroforestry among those 

peasants should be based on systems that increase output or reduce input per unit of 

area. The promotion of fruit trees as the wood component or the substitution of 

chemical for organic fertilizers could have a significant impact among these peasants. 

Peasants who behave as risk averters, such as those in Region 3, will respond instead to 

non-economic incentives. The promotion of agroforestry systems that emphasize land

saving practices, labor reduction, and yield stability have some likelihood of acceptance 

among peasants such as those in Region 3. 

In order to provide long-term adoption of agroforestry among El Merendon 

peasants, one must be take into account the provision of social networks and in-kind 

subsidies. The active promotion of local organizations and the development of 

nurseries that provide vegetative materials will significantly affect adoption/retention of 

agroforestry in the long-run. 

The need for public intervention 

The most recent Honduran political setting is more likely to create uncertainty 

among those peasant farmers living in marginal lands. Furthermore, it is clear by now 

that not all the peasants will respond to economic incentives. Certainly, some form of 

government intervention is needed to promote the adoption of more sustainable 
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agricultural production system among peasant households. Systems should reduce 

deforestation and land degradation, and at the same time provide sufficient incentives 

for peasant adoption in the long run. These twofold objectives will require 

internalization of some costs by one of the involved parties. That is, the cost of 

reducing deforestation and land degradation is a too large burden to be carried by the 

peasants themselves. The sharing of those costs by some of the beneficiaries of the 

final outcome, for instance, water consumers, will have a significant impact on 

peasants' production systems. Such an effort should be a combination of public policy 

and local intervention. 

The Honduran government may want to consider economic incentives. Imposing a 

progressive tax on water consumption, particularly on water from ground sources, will 

reduce water waste in the cities. The cost of implementing such a tax should be 

minimal. Every city in Honduras has a water control infrastructure. The need then, is 

creation of a legal framework that enforces rational water consumption. The revenues 

generated by the tax should be utilized to subsidize tree planting among the peasants of 

the buffer areas. A progressive tax is Pareto optimum, since it will punish water 

resource waste, and the same time reward those consuming lower rates of water, thus 

allocating resources more efficiently. 

Peasants living in the buffer zones need the propriety rights of the tree output. The 

government should guarantee to the producers the tree output. The current forest law 

lacks a definition regarding ownership of trees. Clarification and assurance of the final 
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utilization of the tree output is a necessary condition for agroforestry promotion among 

Honduran peasants. 

At the local level, there is a need for the creation of community tree nurseries and 

demonstration plots that include an agroforestry component. The nurseries would 

increase the diversity and enhance the adaptability of tree species. They also would 

provide an inexpensive source of seedlings for the local peasants. Demonstration plots 

are a good way to disseminate technology and they also provide a good setting for 

research. On-site testing of foreign tree species for adaptability is needed in Honduras. 

The funds to establish nurseries and demostration plots could came from two sources: 

the government could allocate the revenues generated from the tax on water 

consumption, and the local communities could provide labor and local materials. 

The creation and empowerment of grass-roots organizations is a key factor in 

agroforestry promotion. Local organizations are integrated into the p~sants' culture. 

They represent sometimes the only source of information for peasants and the only 

place to exchange ideas and experiences. Local organizations are an efficient way to 

promote the transfer of technology and the sharing of experiences between peasant 

farmers and extension specialists. They also provide an excellent framework for 

logistical purposes. Improvement and strengthening of local organizations could be a 

good way to expand communication between different communities and countries, 

hence enhancing the expansion of agroforestry. 
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Suggestions for Further Research 

Even though the results of this study have provided valuable microeconomic 

information regarding the peasant farmers' expectations, there remain several areas for 

further investigation and research. 

This study is entirely based on subjective expectations provided by the peasants of 

a well-defined region. That is, we assumed that the peasants in each defined region 

were homogeneous in terms of ecological surroundings. Further efforts should be 

made to identify their different ecological characteristic as the baseline for regional 

stratification. Examination of the ecological conditions in which peasant farming is 

conducted could provide answers regarding their economic behavior. 

One limitation of this study is that data were obtained only in one period of the 

peasants' production cycle (immediately after planting). This approach ignores the 

dynamic nature of peasants' risk perception. If information from multiple periods of 

the production cycle could be obtained (a priori as well as ex-ante decisions) a more 

accurate analysis could be made of peasants' risk perception. Multiple-period data 

would make the present results more complete. 

Exploration of these areas of further research would add to the findings of this 

study and would improve our understanding of peasant farming strategies, risk 

perceptions, and the possibilities for adoption of more sustainable production systems. 
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QUESTIONNAIRE 01 

GENERAL INFORMATION 

I. - INFORMACION GENERAL 

1. - Generali dad es del Agricultor: 
a) Numero de identificacion del entrevistado ___ _,_ 
b) Edad _ __,_ 

c) Anos en la escuela ---~ 
d) Sabe usted leer? 

Si_. 
No_. 

e) Sabe usted escribir? 
Si_ 
No_. 

f) Esta usted casado o viviendo con campanera( o) 
Si_,_ 
No_,_ 

2.- Informacion general de la casa: 
a) Cuanta gente esta actualmente viviendo en su casa __ . 
b) Cuanta gente trabaja en su finca . Cuantos de los que trabajan son 

asalariados ___1 
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c) Podria darnos la edad y el sexo de la gente no asalariada, que actualmente esta 

trabajando en su finca? 

Genero Tiempo Trabajando 

Parentesco Edad Masculino Femenino Completo Parcial 



d) Cuantos miembros de la casa tienen trabajo fuera de la finca ? ( si 
contesta ninguno, entonces pase a la pregunta f). Podria proporcionamos la siguiente 
informacion acerca de ellos? 
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Tiempo Sueldo Total Ganado 
Parentesco Edad Trabajado 

(dias) 

e) Que cantidad de dinero aportan ellos a la casa? 
Cantidad (Lps) 

Todo el sueldo __ 
La mitad del sueldo _ 
Entre un cuarto y la mitad del sueldo_. 
Menos de un cuarto del sueldo_. 

(Lps/dia) 

f) Cuantos anos tiene de estar viviendo en la finca __ (anos). 

(Lps/Semana) 

g) Pertenece usted a alguna organizacion SI _No_. (Si responde que si, 
entonces preguntar). Cual es el nombre de la organizacion ________ _ 

? Cual es ---------------------------
el tipo de la organizacion ____________________ _ 

3. - Riqueza de la Casa: 
a) Tenencia de la tierra: Que tipo de titulo de propiedad posee usted? 

1) Titulo Privado __ . 
2) Titulo del INA __ . 
3) Titulo Ejidal __ 
4) Colo!llZacion de los padres_. Cuanto hace? _(anos). 
5) Colonizacion Directa __ . Cuanto hace __ (anos). 

b) Cuantas manzanas de tierra posee? ___ (Mz). 



c) Posee algun equipo agricola? 
Si_ 
No_ 

s· 1 respon e que s1, entonces d 11 enar e sunuente cua ro: 1 . . d 
Equipo Modelo-Ano 
Tractor 
Arado 
Bomba de riego 
Bomba de 
asperjar 
Vehiculo 
Motocicleta 
Otros 

d) Posee ganado 
Si_ 

Cantidad Valor Unitario 

No _. (Si contesta que si, por favor describirlo) 

Ganado Cantidad Edad Valor Unidad 
Vacas 

Bueyes 
Caballos 
Mulas 
Burros 
Cerdos 
Cabras 
Gallinas 
Gallos 
Jolotes 
Patos 

Gansos 
Otros 
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Valor Total 

Valor Total 



e) Podria describirme las fuentes de ingreso de la casa? Por favor determine la 
cantidad, fuente, y forma de pago, i.e., dia, semana, estacion, tarea, etc. 
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Actividad Precio/Unidad Total Producido lngreso Total 
Maiz 
Frijoles 
Cafe 
Platanos 
Bananos 
Leche 
Carne 
Animates 
Jomales 
Lena 
Envio de dinero 
Narajas 
Mandarinas 
Rabanos 
Zanahorias 
Chiles 
Repollos 
Culantro 
Remolachas 
Venta de comida 
Otros 



II.- OPERACIONES DE LA FINCA: 

1. - Actividades de la finca: 

a) Podria decirme el tipo de cultivo sembrado o por sembra, la area, cosecha 
esperada y precios que espera recibir? (La cosecha esperada debe ser expresada en 
unidades por producir por manzana). 

Cosecha 
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Cultivos Area (Mz) Esperada/Manzana Precios Esperados 

b) Esos precios esperados, son puestos aqui en la finca _? o son precios pagados 
-en la ciudad ? 
Si son precios pagados en la ciudad, entonces me podria decir cuanto paga por transporte? 
__ {Lps/qq). 

c) La cosecha esperada es mayor o menor que la del ano pasado? 

Mayor ___ Porque? --------------------~ 

Menor __ .Porque? _____________________ _ 
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2.- Coefficiente de los insumos: 

a) Mano de obra: Podria estimar cuantos dias/Mz/ciclo utiliza usted, desarrollando 
las actividades siguientes: 

a. I Cultivando maiz foor manzana) 
Actividad Numero de dias Numero de hombres Sueldo/dia Total (Lps) 

Rozar 
Quemar 
Sembrar 
Deshierba 
Abonar 
Aporcar 
Tapizcar 
Prensar 
Destuzar 
Aporrear 
Ensacar 
Otros 
Vender 

a. u 1var n10 es: 2 C It' F .. I 

Actividad Numero de Numero de Sueldo/dia Total (Lps) 
dias hombres 

Roza 
Quema 
Siembra 
Deshierba 
Abonar 
Aporcar 
Arrancar 
Guindar 
Aporrear 
Soplar 
Ensacar 
Otros 

Vender 
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a. 3 .1 Cultivar Cafe (Primer ano) 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Socola 
Ahoyar 
Transplante 
Deshierba 
Limpieza 
Poda 
Otros 

a.3.2 Cultivar cafe (Segundo ano): 
Actividad Numero de dias Numero de Sueldo/Jomal Total (Lps) 

hombres 
Limpia 
Abona 
Poda 
Fumiga 
Cosecha 
Despulpa 
Lavado 
Secado 
Requintado 
Otros 

Venta 
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a.3.3 Cultivar cafe (Tercer Ano): 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Limpia 
Abona 
Poda 
Furniga 
Cosecha 
Despulpa 
Lavado 
Secado 
Requintado 
Otros 
Vender 

a.4 Cultivar vivero: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Seleccion 
sernilla 
Embolsado 
Contruir 
enrramada 
Deshierba 
Abonado 
Riego 
Transplante 
Otros 
Venta 
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a.5 Cultivar Yuca: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Rozar 
Quemar 
Siembra 
Deshierba 
Abonar 
Limpia 
Arrancar 
Guardar 
Venta 

a.6 Cultivar Banano: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Obtencion de 
semilla 
Siembra 
Abonar 
Aporcar 
Cosecha 
Guardar 
Otros 
Venta 
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a. 7. Cultivar Platanos: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Obtencion de 
semilla 
Siembra 
Deshierba 
Abonar 
Aporcar 
Cosecha 
Guardar 
Otros 
Venta 

a.8. Cultivar Hortalizas: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Roza 
Quema 
Prepar vivero 
Transplante 
Abonar 
Aporcar 
Cosecha 
Racer tercios 
Transporte 
Otros 
Venta 
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a . . u t1var a~o ores ena: 9Cl ' f1 t 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Ahoyado 
Transplante 
Deshierba 
Poda 
Aporcar 
Otros 

a. I 0. Cultivar Citricos: 
Actividad Numero de dias Numero de Sueldo/dia Total (Lps) 

hombres 
Hacer semillero 
Ahoyado 
Transplante 
Deshierba 
Abonar 
Poda 
Aporcar 
Cosecha 
Transporte 
Otros 
Venta 
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b) Qumicos: 

b.1. Maiz ( dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/Unidad Total <Los) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 

b.2. Friioles (Dosis/manzana/ciclo) 
Actividad Do sis/uni dad Unidad/Mz Precio/unidad Total (Lps) 

Deshierba 
Fertilizacion 
Control-plagas 
Control-
enfermedades 

b.3. Cafe 1 roosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total (Lps) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 
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b.4. Hortalizas (Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total <Los) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 

b.5. Yuca (Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total <Los) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 

b.6. Citricos IDosis/manzana/ciclo) 
Actividad Do sis/uni dad Unidad/Mz Precion/unidad Total (Lps) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 
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b. 7. Banano (Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total (Lps) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enefermedades 

b.8. Platano (Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total <Los) 
Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 

b.9. Malanga <Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total (Lps) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 
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b.10. Agroforesteria (Dosis/manzana/ciclo) 
Actividad Dosis/unidad Unidad/Mz Precio/unidad Total (Lps) 

Deshierba 
F ertilizacion 
Control-plagas 
Control-
enfermedades 

c) Equipo: 
c.1 . Tractor: Opera tractor? Si _ . 

No_. 
Si responde que si, entonces preguntar; El tractor es suyo _ . o alquilado _; Si es 
propio, preguntar Model __ ( ano ), si es rentado, preguntar; cuanto paga de alquiler/Mz 
___ (Lps). 

Nota: En el cuadro siguiente, registre todas las operaciones que el agricultor desarrolla 
con la ayuda del tractor. Si por el contrario, el agricultor no desarrolla ninguna operacion, 
entonces deje el cuadro en blanco. 

1 0 . I C . . 1perac10nes con e tractor agnco a: 
Actividad Hrs/Mz Precio/hr Total/Mz (Lps) 

Arado 
Rastreado 
Cultivado 
Cosecha 
Transporte 
Otras 

c.2 Bueyes: 

c.2.a Posee bueyes Si __ Precio de mercado ___ (Lps). 
No __ 
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c.2.b Alquila bueyes Si __ Valor del alquiler ____ (Lps/dia/actividad). 
No __ 

2 ff .b . d I . C .. C 1stn UCIOD e t1empo d I b e operac1on con os ueyes: 
Actividad Hrs/Mz Precio/hr Total/Mz (Los) 

Arado 
Rastreado 
Cultivado 
Cosecha 
Transporte 
Otros 



3. - Distribucion de tareas de la casa: 
Quie es el responsable de las siguientes tareas y cuato tiempo gastan en 

desarrollarlas? 

3.a. Jefe de la casa: 
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Actividad Dias/semana Semanas/actividad Total/ano (Hrs) 
Trabajando en la 
finca 
Traerlena 
Compra de insumos 
Venta de cosecha 
Limpiando la casa 
Ordenando 
Jomaleando 
Arreglo de cercos 
Arreglo de presa 
Chapear potreros 
Otros 
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3.b. Companera(o) de hogar: 
Actividad Dias/semana Semana/actividad Total/ano (Hrs) 

Trabajando en la 
finca 
Traerlena 
Compra de insumos 
Venta de cosecha 
Limpiar casa 
Ordenar 
Jomalear 
Cocinar 
Lavar ropa 
Huerto familiar 
Planchar 
Traer agua 
Otros 
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3.c. Hijos __ Numero 

Actividad Dias/semana Semanas/actividad Total/ano (Hrs) 
Trabajar en la finca 
Traer lena 
Compra de insumos 
Vender cosecha 
Limpiar la casa 
Ordenar 
Jomalear 
Atender huerto 
Cocinar 
Escuela 
Otros 
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4. - Distribucion de la cosecha. 
4.a Que proporcion (Porcentage o parte) de la cosecha es consumida en la casa y 

. d.d 1 d P fi 11 1 . . t d Que porporc1on es ven 1 a en e merca o. or avor enar e s1gmen e cua ro. 
Cosecha Consumo (%) Mercado(%) Regalo (%) 

Maiz 
Frijoles 
Cafe 
Naranjas 
Bananos 
Platanos 
Hortalizas 
Mandarinas 
Lena 
Leche 
Queso 
Mantequilla 
Huevos 
Pollos 

4. - Riega sus cultivos? 
Si_. Por favor describalo _________________ _ 

No_. Explique las razones ________________ _ 
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III.- RESTRICCIONES CULTURALES: 

1.- Cosechas ,asadas (Suerte, : 
Cosecha '89 (qq/Mz) '90 (Qo!Mz) '91 (oo/Mz) '92 (oo!Mz) '93 (aa/Mz) 

Maiz 
Frijoles 
Cafe 
Naranjas 
Mandarinas 
Bananos 
Platanos 
Hortalizas 
Otras 

2.- Senates Naturales: Toma en consideracion alguna senal natural para iniciar la siembra? 
Si __ 
No __ 

Si responde que si, entonces podria describirlos? _____________ _ 

3. - Le gusta jugar a las cartas, digamos apostando dinero? 
Si __ Porque _____________________ _ 

No __ Porque no? ____________________ _ 
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4. - Conoce la importancia de sembrar arboles? 
Si __ Explique _____________________ _ 

No __ Porque ______________________ _ 

5. - Si el gobiemo le ofreciera al gun tipo de subsidio, sembraria usted arboles? 
Si _ Podria explicar el tipo de subsidio que prefiere _________ _ 

No_ Porque ______________________ _ 

6.- Cuanto dinero necesitaria para la siembra de arboles? ________ Lps. 

7.- Conoce los efectos de la erosion? 
Si __ Explique ____________________ _ 

No_ Porque? ______________________ _ 
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8.- Usted cree que la asistencia tecnica le ayuda a tener mejores cosechas? 
Si __ De que forma? ___________________ _ 

No_ Porque? ______________________ _ 

9.- Cual es la maxima cantidad de dinero que usted a quitado prestado? ____ .Lps 
Cual fue la razon? -------------------------
A quien le solicito el prestamo ( describalo) _______________ _ 

10. - Debe dinero actualmente? 
Si Cuanto? ___ Lps, Cuanto hace que lo consiguio? ___ Pecha, 

cuando tiene que pagarlo? Fecha. 

No __ 

11. - Pertenece usted a alguna organizacion local? 
Si Podria darnos el nombre? _______________ _ 

No _Porque? _____________________ _ 
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IV . - OBSERV ACIONES DEL ENCUEST ADOR: 



QUESTIONARIO 02 
AGROFORESTRY ADOPTERS 
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This questionnaire is directed exclusively to the farmers with on-going agroforestry 
projects. The main objective is to identify the most likely factors that would affect these 
farmers in retaining the wood component. Also is aimed to identify critical factors 
affecting agroforestry adoption. These factors will be evaluated with a LOGIT model 
approach. 

I. - GENERALIDADES: 

a) Nombre del agricultor: _________________ _ 

b) Edad del agricultor: -----~ 

c) Ubicacion de la finca: Departamento ____________ _, 

Municipio: _______ _, Aldea _____________ _ 

d) Area de la finca: ------'Mzs. 

e) Anos en la escuela: _____ anos. 

t) Sabe leer? Si _ . 
No __ 

g) Sabe escribir? Si _. 
No __ 



II.- OPERACIONES DE LA FINCA: 

1.- Podria describir los diferentes cultivos (incluyendo agroforesteria) que usted tiene 
sembrados o esta por sembra? 

Cultivo Area (Mz) Consumo (%) Mercado(%) 

2 C al . . 1 fu - u es son as pnnc1pa es d . d 1 ? entes e mgreso e a casa. 
Actividad Jefe(a) Companera( o) Hijo(a) Hijo(a) Hiio(a) 

Venta de 
cosecha 
Venta de 
fiutas 
Venta de 
lena 
Venta de 
ganado 
Venta de 
leche 
Venta de 
comida 
Jomales 
Otros 
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3.- Erosion: Conoce los efectos a largo plazo de la erosion del suelo? 
Si_ Explique? ____________________ _ 

No_ Porque? _____________________ _ 

4.- Conoce los efectos de la agroforesteria? 

Si_ Podria nombrar algunos? ________________ _ 

No_ Porque? ______________________ _ 

5.- De donde aprendio acerca de agroforesteria? 

Folletos __ _ 
Estensionista __ 
Organizaciones campesinas __ 
Organizaciones de desarrollo (CARE, FUNBANHCAFE, INESHCO) __ _ 
Otras Describala --------------------

6.- Posee usted sistema de riego? 

Si 
No_ 
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7. - Cuantas cosechas al ano hace usted? 

Menos de una ---
Una _____ _ 

Dos ------
Mas de dos ----

8. - Con su propia experiencia, como calificaria el suelo de su finca comparado con la de 
sus vecinos? 

Mas fertil que las otras fincas __ _ 
lgual que las otras ______ _ 
Menos fertil que las otras ___ _ 

Porque la califica de esta manera? __________________ _ 

III. -RESTRICCIONES CULTURALES: 

1.- Es usted miembro de alguna organizacion local? 

Si __ Que tipo de organizacion? 
Agricultores (Campesinos) ___ _ 
Organizacion de desarrollo (ASOMA, CARE, etc) ___ Organizacion 
comunitaria ----~ 
Otra Describala ------------------

2. - Por su propia experiencia, cual es lo mas importante que usted nececita para 
desarrollar un proyecto de agroforesteria? (Por favor solo seleccione una) 

Ayudaeconomica __ 
Asistencia tecnica --
Credito agricola 

Corto plazo __ . 
Largo plaza_. 

Nada ---
Titulo de la tierra 



Otros _ Explique? ___________________ _ 

3. - Sabe usted si existe algun tipo de asistencia tecnica en la region, para proyectos de 
agroforesteria? 

Si __ Como la calificaria? 
Muy bueno __ _ 
Bueno ____ _ 
Regular ___ _ 
Malo ____ _ 
Muymalo __ _ 
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Podria explicarnos las razones de su calificacion? ____________ _ 

4.- Posee algun titulo de tierra? 

Si __ 
No_ 

5. - De la finca, es usted 
Unico propietario 
Miembro de la sociedad familiar 
Otras formas Describala 

---

IV.- OBSERVACIONES DEL ENCUEST ADOR: 



VITA 

Freddy Arias Garcia was born July 17, 1954, in Comayagua, Honduras. After 

attending public schools in Lamani, Comayagua, he received the following degrees: 
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Agronomists from The Escuela Agricola Panamerica at El Zamorano, Honduras (1974); 

B.S. in Agriculture from New Mexico State University at Las Cruces (1976); M.B.A. in 

Finance from The Instituto Centroamericano de Administracion de Empresas-INCAE at 

Alajuela, Costa Rica (1982); M.S. in Agricultural Economics from the University of 

Missouri-Columbia (1992); Ph.D. in Forest Economics from the University ofMissouri

Columbia (1996). He is married to the former Estela Elizabeth Moreno of San Pedro 

Sula, Honduras, and they have raised 3 children. 
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