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1. Although it is inherently difficult and tiresome to undertake risk analysis in the utility theory
category, it is certainly useful while to undertake it (This thesis).
2. By focussing risk analysis on researchers' views without giving attention to approaches which
starts from the farmers themselves, no proper account is given on what farmers actually perceive as
risk and little is understood regarding farmers' behaviour and attitude towards risk (This thesis).
3. In undertaking risk analysis it is important to note that risk is not necessarily measured by a
single item or statement, but rather by a group of items or statements (This thesis).
4. For sustained world economic growth there is a need for concerted action by both the
industrialised and developing countries. Industrialised nations are to provide a stable and favourable
external economic environment through steady but non-inflationary expansion, an open trading
system, and continued steady growth in both commercial and capital flows. Developing countries
are to adapt both macro and micro policies to increase efficiency (World Bank, 1983).
5. In meeting the researchers' and target users' needs, different research methods and analyses are
in most cases more complementary to each other than competing - mainly to the surprise of their
initiators.
6. Farmers clearly do not reject technologies because they are conservative or ignorant. They
rationally weigh the changes in income and risk associated with a particular technology under their
natural and economic circumstances to decide whether a technology pays (Byerlee & Collinson
1980).
7. By putting more effort on quantitative risk analysis and ignoring qualitative approaches, we may
be missing much of the game. Certainly, farmers and other decision-makers in agriculture have
managed risk, with more or less success, without recourse to the esoteric, quantitative analysis of
many of the academic researchers (Hardaker, etal. 1997; this thesis).
8. Most universities in Africa have been orienting their students to attain employment within the
government and its institutions. This orientation excluded a parallel effort on self-employment,
entrepreneurial skills and service to the private sector. The neglected areas need urgent recognition,
not in the least because of the economic reforms in developing countries. As a result demand-driven
degree programmes will be stimulated.
9. One of the most challenging areas of sustainable natural resource management is how to balance
the diverse interests of local communities (who are living with the resources) with those of the state
(which is seen as an external agency).
10. Perhaps the most outstanding policy issue involving risk and intervention is to balance risks
accruing as a result of government intervention in agriculture and markets on the one hand, and
risks due to liberalisation and deregulation on the other hand.
11. Forget not those who attempted it before you. Had they refused to clear the way, it would have
been impossible for you to strike the precious stone.
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Abstract

Increasing risks and uncertainties related to stochastic agro-ecological and institutional
factors on one hand, and deterioration of land due to unsustainable farming on the other
hand, are among the major constraints to agricultural development in the developing
countries. Agroforestry is proposed as a land use option and a measure to reduce the above
problems mainly because farmers' have to derive their basic needs of food, fibre, shelter
and fuelwood predominantly from the land they own. The main question is how and to what
extent farmers use agroforestry to reduce risk and derive their major basic needs?
This research was conducted in Babati district located in the southwestern part of Arusha
region in the northern part of Tanzania. The research villages were Magugu, Bonga, Singe
and Himiti. The main objective of the research was to set an understanding of farmers'
attitude and perception towards risk in making agroforestry production decisions.
The data collection procedure involved three major surveys: a preliminary survey of 20
farmers, a single visit general household questionnaire survey with a sample of 100 farmers
and a detailed research approach involving 30 farmers.
The data obtained were analysed using the utility theory and the latent variable
categories. In addition, the estimation of probability distribution functions was done using
the maximum likelihood technique, the utility functions through linear/non-linear regression
analysis and the relationship between risk attitude, risk perception and preference ranking of
cropping systems with household resources and characteristics was done using linear
regression analysis. The main features of the results are as outlined below.
• Farmers' sources of risk and risk management strategies are identified both in agroforestry
and in sole cropping. Generally, there were similarities in perceived risk and risk
management strategies among the sampled villages
• Using the strength of conviction method, the cropping systems were classified into low
risky, medium risky and high risky. Heterogeneity in perceived risk was noted between
males and females and among farmer categories. There is a general indication that
production of food crops and a mixture of food crops and trees are perceived as less
risky as compared to the others.
• Risk attitude measures were derived using the utility theory approach. Generally, there
were variations in risk attitude measures among the farmers and the situations analyzed.
Risk attitude is influenced by wealth of the farmer, years of education, household size
and the age of the respondent.
• Risk attitude using the latent variable category was done using factor analysis. The
results show that a substantial number of farmers have a positive attitude towards risk
and land resource conservation. However, the attitude towards commercialisation was
low, maybe due to poor transport and infrastructure. The attitude towards land resource
conservation, the attitude towards commercialisation, the wealth of the respondents and
their education significantly explain the positive attitude towards risk.
• Farmers showed a high preference for agroforestry systems namely 'Trees (timber/fuel
wood all ages) + mixed food crops' (CS2), followed by food crop systems 'Mixed food
crops only' (CS3). Preference ranking of cropping systems is influenced by risk
attitude, expected income, risk perception and household resources and characteristics.

Using the mean-variance analysis and a quadratic utility function, cropping systems
were ranked in order of preference. The ranking was more or less in conformity with
the actual cropping systems practised by the farmers.
Recommendations were made based on methodology, areas for further research and policy
interventions. Policy recommendations were made based on the finding that farmers use
agroforestry as part of theirriskmanagement strategies. As a result policy recommendations
were made towards the role of agroforestry in risk management strategies, such as
improvement in infrastructure and socio-economic environment (roads, extension and land
tenure) and recommendations on technology development in agroforestry through breeding
and selection of crops and tree species for specific suitable characteristics (such as drought
tolerance, short maturity, and disease resistance).
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CHAPTER 1
INTRODUCTION

1.1

Background

The world today is experiencing rapid land deterioration. Continued deforestation especially
of the tropical rain forests is very rampant. According to Palo (1990:156), the causes of
deforestation are many, but perhaps the most important one is land clearing to give way to
agricultural production. In land abundant areas, farmers have been benefiting from natural
regeneration through shifting cultivation. However, with a rapidly growing population
especially in high potential highlands of the tropics and subtropics land becomes scarce. Fallow
periods, which were traditionally used for grazing, sources of firewood and gathering of bush
foods become too short or are not existing at all. With shortening of the fallow period farmers
turn to cultivated land to obtain firewood, grazing and gathering of bush foods what they used
to get from the fallow land and the result is removal of organic material.
In dealing with the problems of supply of fuelwood, building materials and timber, the
government of Tanzania encouraged village afforestation programmes. These programmes
involved voluntary participation of rural communities on a self-reliance basis to establish
community woodlots. The government provided free seedlings and advice to the villagers.
However, this failed to address the problem of crop and livestock production in the villages.
This together with erratic and unpredictable rainfall in many parts of the country seriously
affected the implementation of these programmes.
Following the rather slow adoption of village afforestation and recognising the importance
of addressing the above problems, the government of Tanzania through the Ministry of
Agriculture (MOA), promoted agroforestry by including it in its category one of the research
priority areas (MOA, 1991). Agroforestry is defined as a collective name for land use systems
and practices where woody perennials (trees, shrubs, bamboo, vines etc.) are deliberately
integrated with crops and/or animals in the same management unit. The integration can be
either in a spatial mixture or in a temporal sequence. There must be both ecological and
economic interactions between the wood and non-wood components to qualify as agroforestry
(ICRAF, 1990).
MOA (1991) stresses further that research in agroforestry and climatology has received very
little attention to date in Tanzania. Application of agroforestry helps in alleviating the above
problems, i.e. agroforestry brings a desirable degree of sustaihability, for example soil and
water conservation, giving products valuable to the people and easing pressure on natural
forests as sources of firewood and building poles. Agroforestry is therefore in a way addressing
the low productivity problem of smallholder farmers in Tanzania.
The main broad question among researchers is therefore, how can agroforestry technology
be transferred and give the implied benefits to the smallholder? Specifically, what can we learn
with respect to farmers' risk management strategies that can improve the design of appropriate
agroforestry technologies that will be easily adopted?
Studies of adoption behaviour suggest mainly that risk and uncertainty, farm size, human

