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The purpose of this study was to develop and implement an empirical
framework for testing whether farmers’ ex post risk behavior is relevant to assess ex
ante technology adoption. The framework was applied to a sample of 80 farmers in
the dryland Chaouia region of Morocco. The farmers were presented with a set of
supplementary irrigation alternatives on bread wheat.

Measures of ex post risk behavior were estimated using Roy’s safety-first rule.
Five supplementary irrigation alternatives were considered and generalized stochastic
dominance risk efficient sets were derived for three types of risk behavior. A
multichoice experiment was implemented on a subsample of forty farmers who were
presented with the five alternatives, and a sign test was performed to assess switching
in risk behavior. Results showed that farmers’ risk attitudes were not sticky, thus
questioning attempts usually made to design and assess technology according to ex
post risk attitudes. The implications of the research finding are as follows. First, the
aridoculture research agenda must emphasize production and transfer of knowledge
regarding uncertainty of the physical environment, as well as the risk-efficiency

characteristics of generated technologies. Second, dissemination should focus on

i
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providing farmers with sound and timely risk information. Finally, agricultural policy

needs to be reoriented in order to enhance farmers’ safety-first capabilities.
Future research should concentrate on the improvement of data accuracy in

estimating risk coefficients and on the emerging issue of differentiating between long-

run and short-run risk behavior in assessing technology adoption.
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CHAPTER 1

INTRODUCTION
I.1. Background.

Morocco’s agriculture in the arid and semi-arid regions occupies 87 percent
of total arable land (El Mourid, 1988), involves more than 40 percent of total
population (MARA, 1993), and provides a relatively significant portion of the
country’s most important crops and livestock. It is the source of about half of the
cereal and sheep production (El Mourid, 1988; Mezzour 1993), and approximately
75 percent of the 1.3 million farm households rely on rainfed agriculture for 75
percent to 85 percent of their income (MARA, 1993). Eighty percent of those
households own less than S hectares and 85 percent are reported as living in poverty
(MARA, 1993; DAARP, 1993).

Agriculture in the arid and semi-arid regions faces serious constraints. These
regions are characterized by low rainfall (200-400 mm) and a highly erratic
distribution of annual precipitations within the year, from year to year, and from
region to region (Watts and El Mourid, 1988). Soils are frequently shallow with low
moisture holding capacity. Thus, the major feature of this dryland agriculture is a
large production variance due to the low level and variability of rainfall.

Risk is, then, inherently greater under these conditions. Severe droughts like
the ones experienced in 1981-1985 and 1991-93 growing seasons show that years of
marginal crops productions, if any at all, are common. It follows that investments
in inputs (such as fertilizer, improved seeds, and pesticides) that might increase yields

may be lost when drought results in crop failure.
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Because the highest priority for agricultural development was, until the mid-
seventies, given to more favorable agricultural areas, technologies that are well
adapted to regions of greater rainfall or irrigated areas are frequently inappropriate
for dryland agriculture. To create technologies more appropriate for dryland areas,
the Dryland Agriculture Applied Research Project (DAARP) was initiated in 1980
by the government of Morocco, USAID, and Mid-America International Agricultural
Consortium (MIAC).

The DAARP isa comprehensive multidisciplinary agricultural research project
that has been in the implementation stage over the past fifteen years. It is located
within the regional center of the National Agricultural Research Institute (INRA)
at Settat, Morocco (Figure 1). The project’s geographic area represents 46 percent
of total arable land, half of which is cropped to cereal production (INRA, 1990).
The purpose of DAARP was to develop a research center that would have the
capability of generating technologies to improve the productivity and stability of
production as well as income of dryland farmers.

Two major areas of research activities were proposed for that purpose. The
first was directed at alleviating constraints on crop production, especially those
related to water availability. The second dealt with socioeconomic studies of farm
economics and family behavior patterns as they interact in the decision making
process. The task of the socioeconomics program was to study the production
practices and strategies for risk management used by farmers, and to find avenues

through which improved technology may best be introduced.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 1. The DAARP Geographic Area.
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Since the inception of DAARP, a considerable volume of information on
dryland agriculture has been generated. This includes data on low-resource farmers
in the regions and the production constraints they face. Improved varieties and
agronomic practices have already been adopted. Others are shelf technologies and

still need to be transferred to farmers.

I.2. Statement of the Problem.

A major recommendation of the DAARP final evaluation is that on-shelf
technologiesbe transferred to farmers. However, implementing this recommendation
requires taking into account the context of Morocco’s dryland agriculture. The latter
makes uncertainty particularly worrying to farmers who operate at the margin of
economic survival. Therefore, farmer’s risk behavior as well as technology risk
efficiency are of considerable relevance when considering diffusion of improved
technologies such as those generated under the DAARP.

Farmers are reported as being mostly risk averse (Anderson and
Thampapillai, 1990). In a highly risky environment, such an attitude is
conventionally associated with low-risk technology adoption (Pascon, 1980;
Moussaoui, 1989). But, since low-risk alternatives are also low-productivity ones, no
production improvement in Morocco’s dryland agriculture is to happen unless
farmers are allowed either to behave differently or to have their risk attitudes altered
as adoption is anticipated. As far as farmers decision making is concerned one needs
to answer the two following questions:

- What are Morocco’s dryland farmer’s attitudes towards risk?
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