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Abstract
Potato is one of the most important root crops grown in Ethiopia with the highest volume of
production among all other root crops and covering the largest area allotted to root crops in the
country. Being a highly productive crop as well as serving as a source of both food and income,
improvement in its production and yield can change the lives of millions of farm households.
This study aims to assess the current potato production system and various production attributes
in three selected counties in West Arsi Zone which is one of the potential potato producing
regions in the country. This paper was also designed to analyze the relationship between risk
aversion behavior of farm households and input use on one side and risk aversion behavior of
farm households and total wealth on the other. The study mainly focuses on the determinants of
potato production and yield at household level. In order to realize this objective, the study has
used the results of field survey conducted with 150 households as well as information gathered
through informal interviews made with district level experts. For the purpose of analysis, log
linear regression using OLS method and descriptive statistics were employed. The results of the
study reveal that potato production is indeed a highly profitable investment for farmers in the
area. It was also possible to conclude from the results of this study that farm household
characteristics and input use attributes as opposed to access to supporting services, are very
important determinants of potato production and yield. However, contrary to previous theories,
the study found no strong correlation between risk aversion behavior and wealth status on one
side and between risk aversion behavior and input use on the other. The study also found
incidence of diseases, shortage of fertilizer and difficulty in meeting the requirements of credit
providing institutions to be the most important challenges faced by potato producers.

Key words: Potato, Production, Yield, Determinants, Risk
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1 Introduction
1.1

Background

The potato (Solanum tuberosum) has its origin in South America, around Lake Titicaca which is
near the present border of Peru and Bolivia (Horton, 1987). It is one of major food crops grown
in most of the developing countries. Developing countries currently produce about 30% of the
world’s potatoes. Moreover, the production of potatoes is increasing more than the production of
most other crops. Consequently, potato growing is increasingly becoming one of the major
sources of income, rural employment and food for growing populations. Potatoes are currently
rank fourth in terms of importance among the food crops of developing countries. Its production
has also more than doubled in these countries since 1965. However, the relevance of potato is not
only limited to the developing world, it is also an important crop in the industrialized parts of the
world like Europe due to its use as a cheap food, livestock feed, source of starch and
alcohol(Hourton, 1987).

Potatoes are source of both food and income in many of the densely populated highlands of SubSaharan Africa. Due to its high significance as a source of both food and income, potato remains
to be an important crop for the livelihood of the rural population in these countries. Taking into
consideration the prospect for growth of market for fresh potatoes and the current international
market conditions characterized by high prices for cereals, potato can be taken as a good
benchmark for rural development in sub-Saharan Africa (Gildemacher et al., 2009). In SubSaharan Africa, Kenya, Uganda and Ethiopia are among the ten African countries with the
largest area allotted to potato production (FAOSTAT,2006) as cited by (Gildemacher et al.,
2009).

This paper is organized as follows: the next chapter is devoted to literature review on various
theories related to farm households; risk and uncertainty in agriculture; and sustainable
livelihood in the context of farm households. In addition, it also describes the profile of the
potato sub sector in Ethiopia based on previous works done. Chapter three explains the research
methodology with special emphasis on data types and methods of data collection and analysis.
Chapter four of this paper deals with data analysis and discussion of the results. The final chapter
is devoted to conclusions and recommendations.
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1.2

Problem Statement

Potato has the potential to be cultivated on about 70% of the 10 Mha of arable land in Ethiopia
FAO (2008) as cited by (Hirpa et al., 2010b). Gebremedhin et.al, (2008) pointed out that there
are improved varieties that yield about 19 to 38 Mg ha-1, but the current area under potato
cultivation is very small with average yield of less than 10Mg ha-1 which is much less than the
potential. The problem of lower yield can be attributed to many factors among which, lower
quality seed potatoes plays the major role Lemaga et.al, (1994) as cited by (Hirpa et al., 2010b).

The fact that Ethiopia is a landlocked poor country facing negative trade balance makes the
import of high-quality seed tubers from Europe or elsewhere very expensive (Hirpa et al.,
2010a). Nevertheless, in the production of potato, the quality of seed potatoes is an important
determinant of the yield and quality of the final product Struik and Wiersema (1999) as cited
by(Gildemacher et al., 2009).

The main problems in potato seed tuber production can be categorized into two. First, most of
the seed tuber produced is of very low quality. This might be due to poor production and post
harvest practices. Second, the quality of seed being produced by the specialized seed growers
and breeding centers is very small in quantity. Moreover, there is also the problem of viral
diseases that spoil the cultivars as a result of farmers’ use of inferior tubers from their harvest.
Climatic factors like drought, erratic rainfall and frosts also play a role in raising the uncertainty
in ware potato production. All these problems attribute to low level of yield. The other important
factor worth considering in this case is that ware producers also have marketing problems which
is mainly related to low quality of their produces, high transportation cost and insufficient price
information (CoQA, 2009).

Apart from the production problems, there seem to be institutional problems. Potatoes are sold
unpacked, unlabeled which makes identification of quality very difficult. Instead, consumers
simply pick those potatoes which are free from any physical damage. Consequently, the system
does not reward quality production and price is almost the same for all types of potatoes. The
only difference in price is mainly due to distance between markets or information asymmetry on
prices (CoQA, 2009).
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1.3

Significance of the study

Ethiopia is potentially conducive for potato production due to its favorable weather conditions
and good strategic location(CoQA, 2009). However, although the country is endowed with huge
arable land that can be allotted to potato cultivation, the current area cropped with potato is very
small and yield is quite low (Hirpa et al., 2010b). There has been efforts made by the government
to improve productivity and market performance of potato but the results are not that much
promising. This can be attributed to many factors like inadequate technical and managerial
production skills, poor contract enforcement (weak institutional framework), imperfections in the
marketing chain and very few market related institutions and weak infrastructure (CoQA, 2009).
In order to analyze outcomes in agriculture in general, the starting point is the individual farm
household unit. This is because outcomes in agriculture fundamentally depend on choices made
by farmers in allocating their land, labor, capital and other inputs they apply; in selecting crop
mixes; and in the technology they select. From the results achieved by farm households, it is
possible to scale up the outcome to community level, to the agricultural sector and even to
national level (Gabre-Madhin and Haggblade, 2003). Therefore, this paper will be devoted to the
analysis of production of potatoes from the perspective of individual farm households or
producer units with the aim of identifying major constraints contributing to low level of potato
yield and come up with possible recommendations for further improvement of potato production
and yield.

1.4

Objective of the Study

The main objective of the study is to identify the most important socio-economic factors that
influence potato production and yield in relation to the characteristics of farm households; and
propose possible recommendations for researchers, development planners and policy makers to
design strategies that can help improve potato yield in Ethiopia. In line with this main objective,
the specific objectives include:
v To analyze the current methods of production employed by farmers
v To determine the cost of production of potato in the context of these farmers
v To identify the most important types of risks faced by potato growers and how they deal
with those risks
v To analyze the relationship between the degree of risk aversion and wealth status of farm
households as well as the relationship between attitude of farm households towards risk
and input use
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This study aims to answer the following basic questions:
1. What are the economic results of potato production in the study area?
2. What are the major socio-economic factors that influence the levels of potato production;
yield; and land size allocated to potato?
3. Does risk aversion result in sub-optimal use of inputs?
4. What are the major production, marketing and financial problems faced by potato
farmers?

1.5

Scope of the Study

There are many physical, biological, climatic and socio-economic factors that influence potato
production and yield in the context of farm households. For instance, some of these physical,
biological and climatic factors that influence production and yield include: plant protection
measures, irrigation, viral diseases, bacterial wilt, drought, erratic rainfall, frosts etc. However,
this paper hasn’t addressed all these factors. As explained in the introductory part of this paper,
potato is produced in four major regions of Ethiopia; however, due to time and budget
constraints, this study focused only on three counties in West Arsi Zone namely Shashemene,
Siraro and Shalla.
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2 Literature Review
2.1

Theories of farm households

One way of formulating the definition of peasants is using its distinctive feature as a farm
enterprise. This shows the dual economic nature of peasant production (the peasant unit of
production as family and an enterprise at the same time) engaging in both consumption and
production (Ellis, 1993) According to (Ellis, 1993) peasants are defined as “households which
derive their livelihoods mainly from agriculture, utilize mainly family labor in farm production,
and are characterized by partial engagement in input and output markets which are often
imperfect or incomplete.” (Ellis, 1993) page 13.

Most people in developing countries sustain part of their livelihood by engaging in their own
enterprises. Furthermore, they usually consume some part of the output derived from their
productive activities. It is also true that household labor is most of the time an important input in
the production process. Therefore, it can be inferred that individuals engage in simultaneous
decisions about production (i.e. the level of output, demand for factors, choice of technology)
and consumption (labor supply and demand for commodity). This joint production and
consumption decision of the firm and households characterizes the situation of most families in
developing countries and forms the basis of analysis of farm households. A model of a household
that is jointly engaged in production and consumption is commonly known as ‘agricultural
household model’ or AHM (Bardhan and Udry, 1999).
In analyzing the production and consumption decision of farm households, two scenarios can be
taken, i.e. one with complete markets and another with incomplete markets. With complete
markets, the production decisions of households are separable from its consumption decisions.
In this case, the household maximizes profit and then maximizes utility subject to budget
constraint. However, with incomplete markets, the separation property no longer holds,
households fail to maximize profit and production decisions depend on the preferences and
endowments of the household. It has been found out that in the case of most developing
countries where markets are incomplete, the separation property does not hold (Bardhan and
Udry, 1999).
(Ellis, 1993) pointed out that according to the neo-classical theory of farm production, the farmer
is an individual decision maker concerned with choices like how much labor to use to cultivate a
certain type of crop, whether to use purchased inputs or not, which kind of crops to grow in a
certain field, etc. Therefore, it mainly focuses on the concept that farmers can vary the level and
kind of farm inputs and outputs. According to this theory, three kinds of relationships between
farm inputs and outputs determine the decision making capacity of the farmer. These are:
5

1. Input-output relationship: this indicates the physical relationship between inputs and outputs.
This deals with the varying level of outputs corresponding to the varying level of inputs. For
example, the variation in potato output resulting from the different levels of fertilizer. This
is also the Production function. In simple mathematical terms, this relationship can be
denoted by:
Y=f(x1, x2,…………….xn) whereby, Y stands for output and Xis stand for
inputs

production

2. Factor –factor relationship: This refers to the different combination of two or more inputs
required to produce a specified output. For example, the different amount of land and labour
that can give the same quantity of potatoes. This is also called technique of production.
3. Product-product relationship: This refers to the varying outputs that can result from a given
set of farm inputs. For instance, the different quantities of potatoes and tomatoes that can be
obtained from the same area of land. This is also known as enterprise choice.
Based on these three relations, it is possible to point out three conditions to economic
efficiency of farm households. These are:
•
•

•

For any variable input in farm production, the optimum use of that input occurs when
the extra return from the input equals the extra per unit cost. i.e. MVPx=Px
For any single enterprise and various variable inputs, the least cost production
method is when the marginal product per $1 spent is the same for each resource. i.e.
MPP1/P1=MPP2/P2……….
For a single variable input used in several enterprises, the maximum profit
combination occurs when the marginal value product is the same in each enterprise.
i.e. MVP(Y1)=MVP(Y2)=MVP(Y3)……………………

In line with this farm households’ theory, this paper has tried to: analyze the methods of
production used by the potato farmers; identify the various types of variable and fixed inputs
they use; calculate how much of each variable and fixed input they use for the production of
potatoes; determine the production cost they incur and the revenue earned from the sale of
potatoes in order to determine whether they realize profit margin from potato production.

2.2

Risk and Uncertainty

The lives of peasant farm households in most developing countries are characterized by high
level of uncertainty. This has several economic implications like sub-optimal economic decisions
at the micro-economic level of production unit i.e. absence of profit maximization. However,
uncertainty and risk don’t mean the same thing though they are much related. Uncertainty refers
6

to “situations where it is not possible to attach probabilities to the occurrence of events. The
likelihood of their occurrence is neither known by the decision maker or anyone else” (Ellis,
1993) page 85. It is rather a descriptive term characterizing the economic environment of peasant
farm households. Risk on the other hand is “the subjective probabilities attached by farm
decision makers to the likelihood of occurrence of different events” (Ellis, 1993) page 85. The
main concept underlying risk analysis is that risk aversion behavior by farm households results in
sub-optimal use of variable inputs such that the Marginal Value Products (MVPs) of variable
inputs are greater than input prices. This means too little variable inputs are used such that profit
and output are below the profit maximizing level (Ellis, 1993).

2.2.1 Types of risks in agriculture
According to (Hardaker et al., 1997), the most important risks facing farm households can be
classified as the following:
Production risk: this is related to unpredictable weather and uncertainty in the performance of

crops or livestock. This might be the result of incidence of pests and diseases or other natural
hazards.
Price or market risk: this is related to farm households’ exposure to unpredictable competitive

markets for inputs and outputs. The farmer seldom knows for certain the prices of inputs and
outputs by the time he makes decisions about how much of each input to use and what and how
much of various outputs to produce.
Institutional risks: These refer to changes in the rules set by governments that affect farm

production.
Human or personal risks: these have to do with the people operating the farm being source of

risks themselves. These can be like death of the owner, divorce of a husband and wife owning a
farm in partnership, serious and prolonged illness of the people operating the farm or the owner,
and carelessness of the farmer or farm workers which might lead to losses in production.
Financial risks: These result from the method of financing a firm. In this case, the farmer may

borrow funds to purchase some capital for the farm with the hope of paying the interest charge
on the debt capital from the profit earned. This is known as leverage which also means the ratio
of the debt capital to total capital; the greater the proportion of debt capital to total capital, the
higher the risk. In addition to this, there is also financial risk associated in using credit. For
instance, unexpected rise in interest rates on borrowed funds and unavailability of loan when
needed.
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This study has used this type of risk classification to determine the most important types of risks
faced by the potato farmers in the region taking into consideration the frequency of their
occurrence and the severity of their impact on the livelihood of the farmers.

2.2.2 Risk Management in Agriculture
Risk management as defined by (Hardaker et al., 1997) is “the systematic application of
management policies, procedures and practices to the tasks of identifying, analyzing, assessing,
treating and monitoring risk.” Page 12. Risk management is a way by which any organization
including family farm avoid losses and maximize opportunities.
Risk identification: This is a systematic approach that intends to ensure that important types of

risks are considered. The risks facing the farm households might be endless but the identification
helps to screen out those types of risks that have significant effect on the performance of the
farm households.
Risk analysis: This involves two steps namely considering the chances of occurrence of the risk

and assessing the consequences. In order to do this, informal analysis can be used using general
terms like “very unlikely”, “unlikely” or “quite unlikely” to describe chances of occurrence. To
describe the consequences, terms like “serious” or “catastrophic” can be used.
Risk assessment: This deals with identifying those risks for which the current risk-management

practices are not appropriate in order to propose further actions for improvement.
Risk treating: this refers to identifying the range of options for treating each particular risk,

selecting the most appropriate one after evaluating the options and implementing it.
Monitoring and review: This step is necessary to ensure whether the risk management plan that

is being implemented is working and to identify those aspects that need further adjustment. If
adjustments are needed, there is a need to revise the plan in order to solve the problem.

This paper has made use of the first two steps i.e. risk identification and analysis in order to
identify the most important risks faced by potato farmers and the extent to which they affect the
farm households. The households were asked a series of questions that reflect the types of risks
they face and the severity of their impact. The other steps of risk management i.e. risk
assessment; treating; monitoring and review are beyond the scope of this study and were not
addressed in this paper.

8

2.2.3 Risk coping strategies of farm households
Farmers use various strategies to mitigate the effect of decline in their income, as a consequence
of the risk they face, on their consumption. Some of these strategies include: selling off
productive assets to smooth consumption, adoption of technologies and agronomic practices that
have lower risk and expected returns like planting low-yielding but rapidly maturing varieties of
crops to minimize the probability of rainfall shortage leading to crop failure, engaging in diverse
range of activities instead of specializing on a single profit maximizing activity. Some
households might spread their family members through migration or marriage to reduce variance
in aggregate household income or they might engage in contracts like share cropping that also
reduce the variance of income but also lower the incentive for producing profit maximizing level
of output. All these strategies lower variance in income but also reduce expected profit at the
same time (Bardhan and Udry, 1999).
This paper has tried to find out the current risk coping strategies employed by potato farmers and
based on the responses received, some suggestions for other complementary risk coping
strategies were proposed.

2.3

Risk aversion in farm households

It has already been explained that farm households face various types of risks. These conditions
might make farmers very cautious in their decision making Walker and Jodha (1986) as cited by
(Mendola, 2007). Therefore, it is not surprising if farmers usually exhibit risk aversion in their
decision making. However, the risk aversion nature of farmers has an implication on their profit
earned. Lipton (1968) as cited by (Mendola, 2007), forwarded criticism on the profit approach by
showing how the existence of uncertainty and risk eroded the theoretical foundation of the profitmaximizing model. He argued that small farmers are necessarily risk averse because they have to
secure their livelihood from the current production and there is no room for engaging in higher
income activities by taking risky decisions.

Risk aversion also has an implication on input use. As explained earlier, risk aversion leads to
sub-optimal use of inputs which in turn might affect yield. Indeed, risk aversion has been playing
an important role in inhibiting the spread of modern inputs (Feder, Just, and Zilberman) as cited
by (Lamb, 2003). Lamb (2003) also pointed out that poorer farmers are likely more risk averse
than wealthy farmers so the effects of risks is even more important to them than the wealthier
ones.

On the basis of this theory, this study analyzed the relationship between attitude of potato
farmers towards risk and input use as risk aversion might lead to sub-optimal used of input which
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in turn leads to low yield. In addition, this paper also tried to analyze the relation between risk
aversion behavior of farm households and wealth status following the major assumption that
wealthier households are less risk averse than poorer ones.

2.4

Sustainable livelihood framework in the context of farm households

Sustainable livelihood framework is a tool that can help to have a better understanding of
livelihoods, particularly the livelihoods of the poor. It is a people
people-centered
centered framework. It gives
good insight on the many factors that affect livelihoods which in turn can help in the
identification of appropriate intervention points to support livelihoods. The framework shows the
inter-relationships
relationships between major livelihood components namely; Vulnerability context,
livelihood assets, transforming structures and pro
processes,
cesses, livelihood strategies and livelihood
outcomes (DFID, 1999).
A figurative representation of this model is shown below.

Figure 1: Sustainable Livelihoods Framework

KEY
H= Human
Capital
N= Natural
Capital
F= Financial
Capital
S= Social
Capital
P=Physical
capital

Source: Carney, 1998 as cited by (Solesbury, 2003)
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Vulnerability Context: this frames the external environment in which people live. This mainly

refers to shocks, trends and seasonality over which people have limited or no control. This aspect
is very important because shocks, trends and seasonality have direct impact on people’s assets.
Some examples of shocks include: unexpected changes in exchange rates and terms of trade.
Trends may or may not be of less harm, though they are predictable. Seasonality refers to sudden
shifts in prices, employment opportunities, etc (DFID, 1999).
Livelihood assets: This approach is based on the assumption that people acquire a range of

activities mainly to achieve a positive livelihood outcome. Since it is very unlikely that people
can achieve all the positive livelihood outcomes they opt for using a single asset, it is evident that
they seek ways to combine the different assets they have to achieve their desired outcome. These
different types of assets can be classified as human capital, social capital, natural capital,
physical capital and financial capital(DFID, 1999).
Transforming structures and processes: These refer to the institutions, organizations, policies and

legislation that shape livelihoods. They determine: access to various types of capital, livelihood
strategies and to decision making bodies; the terms of exchange between different types of
capital and the returns to any given livelihood strategy. In this framework, structures refer to the
hardware i.e. both public and private organizations that design and implement policy and
legislation, deliver services, and execute all other activities that affect livelihoods. On the other
hand, processes refer to the software. They determine the way in which individuals operate and
interact (DFID, 1999).
Livelihood strategies: This refers to the range of activities and choices people make or carry out

to achieve their livelihood goals. This doesn’t solely mean people changing their employment
from one form to another but rather, it is a dynamic process by which people undertake and
combine different types of activities in order to achieve their livelihood goals. One example for
this might be the case of ‘straddling’ which means that members of a household live and work in
different places temporarily or permanently (DFID, 1999).
Livelihood outcomes: These are the outputs of livelihood strategies. Some of these outputs might

be: more income, increased well-being, reduced vulnerability, improved food security and more
sustainable use of natural resource base (DFID, 1999).

This study has made use of this general livelihood framework to analyze the livelihood of rural
farm households. Most of the contexts mentioned above work for agricultural farm households as
well; therefore, the livelihood of the potato farm households was analyzed following the same
approach described in this model. The risks farm households face can be included in the
‘vulnerability context’; the inputs they use and the assets they possess in the production of
11

potatoes can be related to the ‘livelihood assets’; the different institutions, policies and
organizations that have direct or indirect relationship with the potato farmers’ livelihood can be
integrated in the ‘transforming structures and processes’ context; the different kinds of activities
the potato farmers carry out to meet their livelihood goals can be included in the ‘livelihood
strategies’ context; and the intended outputs or results of these strategies might be considered as
livelihood outcomes. Some of the livelihood outcomes of potato farmers might be increased
production and yield of their major crops, higher income, food security, and the like.

2.5

Profile of Potato Sub-sector in Ethiopia

2.5.1 General overview
Potato was first introduced in Ethiopia by a German botanist called Schimper in the 19th century
Horton (1987), as cited by (CoQA, 2009). It is considered as a high potential food security crop
due to its capacity to provide a higher yield per input with relatively a shorter crop cycle i.e. less
than approximately 120 days compared to other cereal crops like maize (Hirpa et al., 2010b).

Solomon (1985) as cited by (7) pointed out that potato ranks first in hectares grown among all
other vegetable crops. As is also the case in other developing countries, it has also shown rapid
expansion. Since potato has the potential to produce more energy and protein per unity area than
other crops, it plays a very important role in feeding the fast growing population of Ethiopia,
Jalleta (1997) as cited by (Mulatu et al., 2005). The past few decades have witnessed increase in
potato production, in 1961 the total production was less than 0.2Mg but has now increased to
0.4Mg in 2008; FAOSTAT (2008) and CSA (2008) as cited by (CoQA, 2009). However, most of
the increase in production is due to increase in area of production (CoQA, 2009).

In Ethiopia, potato is grown in four major regions i.e. the central, the eastern, the northwestern
and the southern part. Nearly 83% of the potato farmers in Ethiopia belong to these four regions
CSA (2008/2009) as cited by (Hirpa et al., 2010b).
Central area: Potato production in this area includes the highlands (within 100 to 150 km radius)

surrounding the capital Addis Ababa. The major growing zones in this area are West Shewa and
North Shewa. Approximately 10% of the potato farmers in Ethiopia belong to this region CSA
(2008/2009) as cited by (Hirpa et al., 2010b). The average productivity in this area ranges from 8
to 10 Mg ha-1 which is estimated to be higher than that of northwestern and southern regions.
This might be the result of increased use of improved varieties and good practices procured from
the nearby Holetta Agricultural Research Centre. In this region, potato is mainly produced in the
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Short rainy season i.e. from February to May and the long rainy season i.e. June to October.
Potato is also produced off-season under irrigation (Hirpa et al., 2010b).
Eastern area: This region mainly covers the East Hararghe Zones. This region contributes to

about 3% of the potato farmers in the country CSA (2008/2009) as cited by (Hirpa et al., 2010b).
Although the number of potato growers in this area is very low as compared to the other regions,
it is given high significance due to the fact that most of the farmers in this area produce for
market and even some export to the neighboring Djibouti and Somalia. In this area, potato is
mainly produced by irrigation during the dry season i.e. December to April. Mulatu et.al, (2005)
as cited by (Hirpa et al., 2010b) pointed out that this season witnesses low disease pressure and
relatively high prices. The growing seasons for the central region also hold for this area. Most
farmers in this area grow local varieties. However, some farmers get improved varieties from the
nearby Haramaya University and NGO seed programs.T. Mulatu et al.,(2005) as cited by (Hirpa
et al., 2010b). Despite the use of local varieties, productivity in this area is the same as that of the
central region. One of the reasons for this might be better farm management prompted by
farmers’ market orientation (Hirpa et al., 2010b).
Northwestern area: The potato production in this area refers mainly to the Amhara region. This is

the major potato growing area in the country contributing to about 40% of the country’s potato
farmers CSA (2008/2009) as cited by (Hirpa et al., 2010b). South Gonder, North Gondar, East
Gojam, West Gojam and Agew Awi are the main production centers in this area. Farmers in this
area mainly use local varieties. Productivity in this region mainly ranges from 7 to 8 Mg ha-1.
The largest volume of production in this area is produced during the short rainy season followed
by potato produced off-season by irrigation (Hirpa et al., 2010b).
Southern area: This region includes the Southern Nations’, Nationalities’ and Peoples’ Regional

State (SNNPRs) and partly in the Oromiya region. The major producing zones in this area
include Gurage, Gamo Goffa, Hadiya, Wolayita, Kambata, Siltie and Sidama and West Arsi in
Oromiya region. About 30% of the farmers in the country belong to this region CSA (2008/2009)
as cited by (Hirpa et al., 2010b). Potato tubers are produced both by rainfed agriculture and by
irrigation. Productivity ranges from 7 to 8 Mg ha-1, but in some cases it is even below 7 Mg ha1. Endale et al, (2008) pointed out that six varieties are grown in this area out of which four are
local and two are improved (Hirpa et al., 2010b).
Currently, the government of Ethiopia regards potato as one of the top priority tuber and root
crop due to food security, export potential and income generation, EARO(2000) as cited by
(CoQA, 2009).

13

2.5.2 Potato Production in Ethiopia
Potato ranks fourth in volume of production next to wheat, barley and rice at international level.
In Ethiopia, potato is the first among all other root crops produced in the country. Compared to
other root crops, it has relatively higher productivity; that is, more quantity produced per hectare
of land (MOARD, n.d). Currently, the average estimated potato yield in peasant farmers’ field in
Ethiopia is about 82 quintals per hectare of land for the year 2009/2010 (CSA, 2010a). However,
researches show that the potential potato yield in farmers’ field using modern techniques of
production is about 300 quintals per hectare of land (MOARD, n.d).

Potato can be grown up to 4000 meters above sea level but more preferably from 1800 to 3500
meters above sea level. A temperature ranging from 15 to 270c and an annual rainfall of 750 to
850 mm is more conducive for potato production. Potato can be grown in any type of soil except
salty soil and water retaining type of soil. However, sandy loam type of soil is more suitable for
its growth (MOARD, n.d). Given these pre-conditions for potato cultivation, it can be inferred
that Ethiopia has well-suited agro-climatic conditions that meets the stated physical requirements
for potato production.

In addition to agro-climatic conditions, there are other pre-harvest and post-harvest practices that
highly influence both quality and quantity of potato production. These include: land preparation
and weeding, type and level of fertilizer use, control of pests and disease, and proper storage.
The farm must be ploughed from approximately 3 to 4 days repeatedly and weeding must be on
regular basis. Regular weeding and keeping the farm clean helps to prevent the incidence of
pests and diseases that damage potato. The most common potato disease that has significantly
been reducing potato production in Ethiopia is the Late Blight disease. Researches reveal that in
areas that are more vulnerable to Late Blight, it is possible that this disease might reduce
production by 97.5%. Other diseases that are of great concern to potato production in the
country include bacterial wilt and viral diseases like Leaf roll virus. Planting seed varieties that
are more resistant to such diseases, planting on time, keeping the farm clean and using fungicides
can help prevent the occurrence of such diseases (MOARD, n.d).

Currently, there are many improved potato varieties, capable of resisting Late Blight disease, that
are being released by different regional and national research centers. In addition to resisting this
disease, they also have considerably higher level of productivity (MOARD, n.d). A summary of
these varieties is given in annex 2. Among these varieties, the ones that are currently being used
by farmers in the study area are Jalene (CIP-37792-5) released in 2002, Gudane (CIP-386423.13)
released in 2006 and Bule (Cip 387224-25) released in 2005 (survey results and (MOARD,
2009).
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Potato is a kind of crop that highly consumes the nutrients in the soil. Therefore, in order to
ensure higher yield, it is necessary to apply optimum level of fertilizer as well as the right type of
fertilizer depending on the type of soil and the climatic condition of the area (MOARD, n.d). For
instance, in Shashemene region and the surrounding areas where the study was conducted, the
recommended level of fertilizer is 198kgs of DAP and 99kgs of Urea per hectare of land (expert
interview).
Proper storage is one of the most important post-harvest criteria that must be met in order to
ensure the quality of potatoes (MOARD, n.d). Seed potatoes must be stored in box pallets, boxes
or stacking trays, bags or in bulk that allow light to come in and free circulation of air. On the
other hand, ware potatoes must be stored in cases that permit free circulation of air and away
from light. The expected storage life is approximately 6 months in storage with natural cooling
and 8 months in refrigerated storage (ESA, 1990).

2.5.3 Trends in Potato Production in Ethiopia
Root crops like potatoes, sweet potatoes and taro/’Godere’ are among the major food crops
consumed across the country. According to the survey results of CSA (Central Statistical
Agency) for the year 2009/2010, root crops covered more than 1.65% of the total area under all
crops cultivated in the country. From this total area allocated to root crops, 32.88% of it is
covered by potato while Sweet potatoes and taro (‘Godere’) cover 25.19% and 24.6%
respectively.
Figure 2: Area under Major Crops, 2009/10 (2002 E.C). Main Season (‘Meher’ Season)

Source: CSA, 2010
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In Ethiopia, potato is produced in two seasons i.e. in ‘belg’ season (March- August) and in
‘meher’ season (September-February). However, most of the production takes place in ‘meher’
season. Therefore, the season from september to february (i.e. ‘Meher’ season) is considered as
the main season for which most of the information regarding potato production is available.

According to (CSA, 2010a), the total potato production by private peasant holdings for the year
2009/10 was 5,723,325 quintals with an average yield of 82 quintals per hectare. As it can be
seen from table 1, potato production is the highest of all other root crops cultivated in the
country. In terms of area coverage as well, potato is the largest of all root crops with a total area
of 69,784 hectares.

Table 1- Area, Production and Yield of Root Crops for Private Peasant Holdings for Meher
Season 2009/2010 (2002 E.C)

Source: CSA, 2010

As for potato production by commercial farms in Ethiopia, the total land area held by these
commercial farms for potato production is about 200 hectares with a total production of 36,203
quintals and an average yield of 181 quintals per hectare for the year 2009/10. This figure is also
for the main (‘Meher’) season(CSA, 2010d). Accordingly, it can be inferred that though the land
holding of the commercial farms as compared to the peasant holdings is very small, potato yield
from these farms (i.e. 181 quintals per hectare) is by far greater than that of private peasant
holdings (i.e. 82 quintals per hectare).

Table 2 below shows the trends in potato production for the past five years i.e. from 2005/06 to
2009/10. As it can be seen from the table, there has been significant increase in potato production
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throughout these years i.e. from 4,499,958 quintals in the year 2005/06 to 5,723,325 quintals in
the year 2009/10 with some ups and downs in the three years in between. However, the change
in average yield or productivity is not that much significant i.e. from 73 quintals per hectare in
the year 2005/06 to 82 quintals per hectare in the year 2009/10. This means, while the change in
total production is about 21%, the change in average yield is only about 11%. This shows that
though there is significant increase in total potato production in the country throughout these
years, most of this change is attributed to increase in total area cultivated and not due to
improvement in average yield.
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Source: Compiled from (CSA, 2010); (CSA, 2009); (CSA, 2008); (CSA, 2007)

Table 2: Trends in Potato Production (2005/06 to 2009/10)
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Figure 3: Trends in Potato Production, Area Allocated to Potato and Yield of Potato (from
2006 to 2010)
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Source: compiled from (CSA, 2010); (CSA, 2009); (CSA, 2008); (CSA, 2007)

2.5.4 Potato Farm Management Practice
The overall performance of a country’s agriculture is usually affected by a number of factors one
of which is the level and extent of using modern agricultural inputs like fertilizer, pesticides and
improved seeds. This is because increased productivity can only be realized through the use of
the above mentioned farm inputs along with appropriate farm management practices (CSA,
2010d).

2.5.4.1

Private Peasant Holdings Farm Management practice for Meher (Main)
Season 2009/10

Fertilizer Applied Area

Fertilizer is one of the major agricultural inputs that enhance productivity. According to the
report of CSA for the year 2009/10, the total volume of fertilizer applied to area under crops is
about 4 million quintals out of which potato accounts to 45,519 quintals and the extent of area to
which fertilizer was applied is estimated to be more than 5 million hectares out of which area
covered with potato accounts to 46,406 hectares. Of all the volume of fertilizers used, more than
2.8 million quintals was that of a mixture of UREA and DAP. The total mixture of UREA and
DAP applied to potato land was about 17,405 quintals (CSA, 2010b).
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Improved Seed Applied Area

Improved seeds are also another important input that helps to increase agricultural productivity.
The total volume of improved seeds used was about 237,751 quintals. The crop area it was
applied to was estimated to be more than 363 thousand hectares out of which that of potato
accounts to 1,726 hectares (CSA, 2010b).
Pesticide Applied Area

The use of pesticides becomes indispensable especially when pests and weeds that damage crops
are highly prevalent. The total pesticide applied area was about 1.5 million hectares out of which
that of potato accounts to 4,722 hectares (CSA, 2010b).
Irrigated Area

Irrigation helps to increase the frequency of crop production and mitigates the problem of water
shortage caused by meager rainfall. In general, the practice of irrigation in Ethiopia needs serious
improvement. The total irrigated crop area in the country under the private peasant holdings was
more than 154 thousand hectares out of which that of potato accounts to 3,929 hectares (CSA,
2010b).
Extension Package

The total number of holders receiving extension package for the year 2009/10 was estimated to
be more than 3 million out of which potato growers account to 129,883. The total area covered
with extension package was estimated to be about 1.6 million hectares out of which that of
potato accounts to 5,900 hectares (CSA, 2010b).

Table 3: Modern Input usage of private peasant holdings for potato production for Meher
(Main) season 2009/10
INPUTS

AREA IN HECTARES

Improved seed
Indigenous seed
Pesticides
DAP+UREA
Source: Compiled from (CSA, 2010b)

AMOUNT IN QUINTALS
1,726
Not available
59,255
Not available
4,722
6,511

Not available
17,405
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2.5.4.2

Farm Management practice of Commercial Farms for Meher (Main) Season
2009/10
The farm management practice of commercial farms differs from that of private peasant holdings
both in the level and extent of modern agricultural inputs usage. A summary of the results is
presented in table 4 below.
Table 4: Modern Input usage by commercial farms for potato production for Meher (Main)
season 2009/10
INPUTS

AREA IN HECTARES

Improved seed
Indigenous seed
Pesticides
Fungicides
DAP+UREA
Other Chemicals
Source: Compiled from (CSA, 2010d)

AMOUNT IN QUINTALS

69
54
Not available
23
83
5

926
1015
1
311
208

2.5.4.3

Comparison of Private Peasant Holdings and Commercial Farms in Terms of
Potato Farm Management Practice for Meher (Main) Season 2009/10

The above two sections describe the pattern of potato farm management practice of both private
peasant holdings and commercial farms separately. However, it might be interesting to compare
the two in terms of the level and extent of input usage. Table 5 gives a summary of the results.

Table 5: Comparison of inorganic fertilizer usage of private peasant holdings and commercial
farms for potato production for Meher (Main) season 2009/10
PRIVATE PEASANT HOLDINGS

COMMERCIAL FARMS

QUANTITY

INPUTS

QUANTITY

APPLIED

AREA IN

APPLIED IN

PER

HECTARES

QUINTALS

HECTARE

DAP+UREA
6,511
17,405
Source: compiled from (CSA, 2010d)

3

QUANTITY
QUANTITY

APPLIED

AREA IN

APPLIED IN

PER

HECTARES

QUINTALS

HECTARE

83

311

4
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As it can be seen from the table above, commercial farms apply more quintals of inorganic
fertilizer per hectare of land as compared to private peasant holdings. Although the data for the
other inputs like improved seeds and pesticide are not complete for both commercial farms and
private peasant holdings making the comparison between the two difficult in these input types, it
might also be the case that commercial farms apply more improved seeds and pesticides per
hectare of land compared to private peasant holdings. It can also be inferred that commercial
farms use more diversified chemical inputs as compared to private peasant holdings. These might
be some of the reasons among many for relatively higher potato productivity among commercial
farms.

2.5.5 Potato Production and Percentage of Utilization at Country Level
Crop utilization refers to “the amount of agricultural produce used for own consumption, sale,
seed, wages in kind, animal feed and other purposes” (CSA, 2010c) page 13. Accordingly, this
section deals with the utilization of potato as a root crop at country level.
As it can be seen from table 6 below, root crops and vegetables in general are used more for
household consumption than for sale or for any other purpose. About 71.5% of root crops and
79.7% of vegetables produced in the country are consumed by households while only 10.4% of
root crops and 0.95% of vegetables are sold. Oil seeds are basically cash crops so a relatively
lower (32.2%) amount is consumed by households.
Table 6- Crop production and percent of utilization 2009/2010

Source: (CSA, 2010c)
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Potato is one of the root crops produced in the country, therefore; its utilization is not that much
different from the utilization of other major root crops grown in the country. Accordingly, about
66.39% of the total potato produced in the country was used for household consumption while
15.26% for sale, 17.12% for seed, 0.23% for wages in kind, 0.09 for animal feed and the
remaining 0.91% for other purposes. Therefore, it can be concluded that the primary use of
potato in the country is for household consumption. A relatively significant amount is also used
for seed and sale respectively (CSA, 2010c). This result is summarized in table 7 below.

Table 7: Root Crops Production and Percent of Utilization 2009/2010

Source:(CSA, 2010c)

2.5.6 Export Performance
The export sector for potato in Ethiopia is not well developed as very minimal amount is
exported each year. For instance, the total potato export for the year 2009/2010 was about
135200 quintals which makes up only 2.3% percent of the total potato produced within the
country for that year. Most of the potato export is destined to the neighboring countries mainly
Djibouti with small amount to Somalia and Sudan as well. In the year 2008/2009, a relatively
significant amount was exported to Russia. In the year 2009/2010, the total volume of potato
export was about 135200 quintals and the country earned about 43,738,573 birr (equivalent to
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3,363,460 USD) from this export (ERCA, 2011). The data gathered from Customs office also
shows that nearly all of the potatoes exported are seed potatoes. Nevertheless, looking at the
export trend for the past four years, it can be inferred that potato export has shown significant
increase throughout these years (ERCA, 2011).

Figure 4: Trends of Potato Export (from 2007 to 2010)
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3 Research Methodology
3.1

The Study Area

West Arsi zone which is located in the southern part of Ethiopia is one of the potential potato
producing sites in the country. Accordingly, the study was conducted mainly in one of the
counties in West Arsi zone namely Shashemene, and two other counties called Shalla and Siraro.
Figure 5: Geographical Location of the Study Area

Source:(travel blog) http://www.travelpod.com/travel-blog-city/Ethiopia/Shashemene/tpod.html
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3.1.1 Socio-economic profiles of Shashemene County
Location

Shashemene is located in Oromiya region, West Arsi zone, about 250 kms from the capital city
Addis Ababa. It borders the SNNPRs (Southern Nations’, Nationalities’ and Peoples’ Regional
State) in the south, Siraro county in the west, Kofele county in the east, and Arsi Negele county
in the north (WestArsiZoneAgriculturalOffice, 2010).
Land Area

The total land area of Shashemene county is 56617 hectares out of which about 21% is highland,
50% dry midland and 29% humid midland. Out of the total 56,617 hectares of land, 46,854
hectares is allocated to agriculture (WestArsiZoneAgriculturalOffice, 2010).
Altitude and climate

The topography of the area is mainly flat land with altitude of about 1685 kms to 2722 kms
above sea level. Most parts of the area is located within rift valley. The climate of this county is
characterized as temperate with annual temperature ranging from 120c to 270c. It has annual
rainfall ranging from 700 to 950 mm raining twice a year (WestArsiZoneAgriculturalOffice,
2010).
Population size

The total population number of this county is 259049 out of which 127474 are males and 131575
are females. The total number of male headed households is 29980 and those of female headed
households are 6618 (WestArsiZoneAgriculturalOffice, 2010).
Major crops grown

The major crops grown in the area include wheat, maize, barley, teff, haricot beans, and root
crops like potato (WestArsiZoneAgriculturalOffice, 2010).
Potato production

The total potato produced in this county is 887,000 quintals as of 2009 to 2010 G.C
(WestArsiZoneAgriculturalOffice, 2010).

3.1.2 Socio-economic profiles of Shalla County
Location

Shalla county is one of the counties in West Arsi zone. It is located in the Great Rift Valley about
32 kms from Shashemene. It borders Shashemene county and Arsi Negele county in the east,
Alaba county in the west, Jido Kombolcha county in the north, the SNNPRs (Southern Nations’,
Nationalities’ and Peoples’ Regional State) in the south and Siraro county in the South-west
(WestArsiZoneAgriculturalOffice, 2010).
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Land Area

The total land area of this county is 74,538 hectares out of which 90% is midland where as 10%
is lowland. The total land area allocated to agriculture is 45432 hectares
(WestArsiZoneAgriculturalOffice, 2010).
Altitude and climate

The topography of the area is mainly characterized by flat land which accounts to about 85% of
the total area, sloppy land 10% and mountain 5%. This area has an annual rainfall ranging from
300 to 900 mm with a temperature ranging from 180c to 250c. It has an altitude ranging from
1500 to 1900 kms above sea level (WestArsiZoneAgriculturalOffice, 2010).
Population size

The total population of the area comprises 67466 males and 65116 females. The total number of
households in this area is 24,640 out of which 20284 are male headed and the rest 4356 are
female headed (WestArsiZoneAgriculturalOffice, 2010).
Major crops grown

The major crops grown in this area include: Maize, Sorghum, Teff, barley, wheat, finger millet
and root crops like potato (WestArsiZoneAgriculturalOffice, 2010).
Potato production

The total potato produced in this county is 620,190 quintals as of 2009 to 2010 G.C
(WestArsiZoneAgriculturalOffice, 2010).

3.1.3 Socio-economic profiles of Siraro County
Land Area

The total land area of this county is 116,255.5 hectares out of which 70,227 hectares are
allocated to agriculture. Out of this total area, 10% is lowland while the rest 90% is midland
(Expert interview).
Altitude and climate

The area has an annual temperature ranging from 130c to 250c with an annual rainfall ranging
from 900 to 1500mm. The altitude of this county is about 1500 to 2075 kms above sea level
(Expert interview).
Population size

The total population of this area is about 192,529 out of which 94,340 are males and the rest
98,189 are females. The total number of male headed households is 27,648 where as those of
female headed households comprise 3771 (Expert interview).
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Major crops grown

The major crops grown in this county include maize, haricot beans, potato, teff, finger millet,
sorghum (Expert interview).
Potato production

The total potato produced in this county is 1,110,780 quintals as of 2009 to 2010 G.C (Expert
interview).

3.2

Data Collection

For the purpose of this study, qualitative and quantitative data was collected from both primary
and secondary sources. The primary sources of data were mainly potato producers in the region
and to some extent experts in district offices. In addition to the primary data gathered from these
sources, supplementary information from other secondary sources was also gathered from
various published and unpublished documents. The main sources of secondary data include
reports from different organizations like CSA (Central Statistical Agency), MoARD (Ministry of
Agriculture and Rural Development), Ethiopian Revenues and Customs Authority, ECX
(Ethiopian Commodity Exchange) West Arsi Zone Agricultural Office and websites.
The primary information pertaining to potato production in the year 2009/2010 was collected
from 150 randomly sampled households in the area using standardized questionnaire. In addition
to data gathering using standardized questionnaire, informal interviews with few experts was
also conducted. The questionnaire was first translated to the official language i.e. Amharic and
while conducting the interview, it was translated to the local language of that area i.e. Oromiffa.
Before the actual data collection, preliminary test was carried out that enabled some modification
on the questionnaire afterwards. Based on this preliminary test, some questions that were found
to be irrelevant or misleading were modified to fit the existing situation in the study area.

3.3

Sampling

Different steps were taken to draw samples of potato producers from the total available potato
farmers in the area. First, the three counties (i.e. Shashemene, Shalla and Siraro counties) were
purposely selected due to their high potential in potato production in the region. Secondly, 16
sub-counties were again purposively selected from the three counties due to their relatively
higher potential in potato production and accessibility. Thereafter, stratified random sampling on
the basis of total land holding of farmers was used to select sample farmers from each subcounty.
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A total of 150 farmers, out of which 4% were females, were randomly selected and interviewed
from each sub-county using the population list of farm households in the districts. However,
since the population list in the district office was not up to date, we had to make some
adjustments on field. For instance, some of the farmers that were registered as residents of a
certain sub-county had died or had moved to another district. Therefore, in such cases, we had to
replace these farmers by other farmers recommended by the development agents in the area. The
total sample size of each sub-county was pre-determined proportional to the total population size
of potato growers in the sub-county.
Table 8: Sample Size of Potato Farmers in the Study Area
Counties

Sample sub-counties

Shashemene

Alecha Harabati
Faji Sole
Edola Burka
Oene Chefo Oumbure
Hursa Simbo
Alelu Ilu
Bute Filicha
Karara Filicha
Sub Total
Bereda Ashoqa
Jarti Bokole
Senbete Lencho
Bitena Kubi
Qite Tisisa
Sub Total
Shewako Arsi
Sede Guge
Fende Ajersa
Sub Total
Grand Total

Siraro

Shalla

Sample size
14
13
14
15
7
15
6
15
99
7
6
6
7
7
33
6
6
6
18
150

Source: Own survey, 2011

The information gathered from these households mainly dealt with variables like training and
extension services, land holding size, quantity of potato production, potato production
techniques, labor disposition in potato production, input use, credit access, agricultural price and
market information source, risks potato producers face, and the different types of production,
marketing & financial problems farm households encounter.
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3.4

Data Analysis

Statistical Package for Social Scientists (SPSS version 17) and Stata version 10 were used to
analyze the data collected from potato producers in the study area. Descriptive statistics (mainly
frequencies and mean values), correlation, and linear regression analysis (OLS) were the main
statistical and econometric tools employed to analyze the data.

3.5

Survey Methods

The survey included various questions aimed at answering the major questions of the research.
The first section of the questionnaire (see annex 1) dealt with general information including
name of the county and sub-county. The second section of the questionnaire dealt with the main
household characteristics like age, gender, highest level of education attained by the household
head, and primary activity of the respondent. The third and fourth sections included questions
regarding training and extension services received as well as membership in various
organizations. Section five and six dealt with household wealth status and income respectively.
Part seven of the questionnaire included information about the major types of crops grown by the
respondent and land allocation to each type of crops. Part eight dealt with questions enabling the
relative comparison of potato production to other types of crops cultivated during the same
season as potato. This was important to capture the main factors that have made farmers prefer
the cultivation of potato to the cultivation of other crops grown in the same season. Part nine of
the questionnaire was devoted to potato production and sales which were useful to calculate
gross margin and cash income from potatoes. Section ten and eleven included questions about
experience in potato production, experience in agriculture in general, potato production during
past years and techniques of potato production employed by farmers. Section twelve and thirteen
dealt with labor acquisition & disposition, and potato production costs respectively. Part
fourteen and fifteen of the questionnaire were devoted to questions revolving around credit
access and agricultural markets respectively. The last section of the questionnaire dealt with the
various aspects of risk including the types of risks producers face, the risk coping mechanisms
they use as well as risk aversion measurements. At the very end of part 16 section 4 of the
questionnaire (see annex 1 part 16 section 4), there are three open ended questions that were
designed to capture the most common production, marketing and financial risks the respondents
encounter.

30

3.6 Estimation Methods
3.6.1 Determination of Production Cost
One of the research objectives of this paper was to determine the cost of production of potato.
Therefore, households were asked the costs they incurred for the production of potato for the
year 2009/2010 (refer part 12 and 13 in annex 1) and subsequently, those costs were added and
grouped into input costs and labor costs. The determination of production cost is important to
find out which costs make up large part in the production process. Moreover, in order to grasp
the level of returns from potato production, it is necessary to understand and analyze the
production costs involved in the process.

The major cost items involved in production include: labor cost, seed cost, fertilizer cost, cost of
fungicides, oxen rent, and land rent. These costs vary across households depending on the total
land size allocated to potatoes and the number of days assigned for pre-harvest practices. Since
the production methods used by the households are mainly traditional, most of the pre-harvest
and post-harvest practices are done using manual labor and oxen are used for land preparation
and planting. The major pre-harvest costs include land preparation, planting, and weeding while
the main post-harvest cost comprises cost of harvesting.

3.6.2 Calculation of Gross Margin
Analyzing the economic results from potato production was one of the main research questions
of this paper. Accordingly, it was found to be reasonable to determine gross margin realized by
potato producers as gross margin is a good estimator of economic returns from crop production.
Gross margin is determined by subtracting variable costs from the gross revenue. It is not
however a measure of farm profit as it doesn’t take into account fixed costs. For the purpose of
this study, this is how gross margin was calculated;
Value of Production= Total amount of potato produced* Unit price of potato
Value added= Value of production - Input costs without labor
Gross margin= Value added - Cost of hired labor
It was also found out during the survey that some potato farmers rent land to produce potato.
Accordingly, in order to incorporate the cost of land rent in the calculation of gross margin, total
cost of land rent was deducted from the gross margin. The calculation is similar like the one
depicted above but the only difference is that land rent will be deducted from the final gross
margin. Symbolically,
Gross margin (excluding land rent) = (Value added - Cost of hired labor) – Land Rent
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3.6.3 Calculation of Cash income
Gross margin is a true estimator for the returns from potato but it must be noted that farmers do
not sell all the potato they produce. This means they store some of their harvest and sell only part
of their production. Accordingly, in order to capture the cash income farmers earn from potato
production, we must take into account only the part they sold in the calculation of gross margin.
Based on this, the calculation of cash income from potatoes follows the procedure shown below;
Cash Part of Value of Production= Total amount of potato sold* Unit price of potato
Value Added Cash Part= Cash Part of Value of Production – Input costs without labor
Cash Income from Potatoes= Value Added Cash Part – Cost of hired labor

3.6.4 Types of Risks and the Degree of Importance
It was also one of the research objectives to find out the most important types of risks
experienced by the potato producers in the study area. In order to capture this aspect of risk, part
16 section 1 of the questionnaire was used (see annex 1). The analysis of the degree to which a
specific type of risk is important incorporates two features namely; the chances of occurrence
and severity of the consequences. In line with this, in order to capture the most important risks
faced by potato producers, the farmers were asked to rank (in a scale ranging from 1 to 5) the
chances of occurrence and the severity of the consequences of various lists of risks under each
category of risk. Then, in order to incorporate those risks with high level of occurrence as well as
high degree of severity, the scores given for both chances of occurrence and severity of
consequences for each risk was multiplied and the average score for each was taken. If the
average multiplied score is between 1 and 8.9, the risk is categorized as ‘less important’; if the
average score is between 9 and 11.9, it is categorized as ‘somehow important’; and if the average
score is between 12 and 25, the risk type is categorized as ‘highly important’ or ‘most serious’.

3.6.5 Measurement of Risk Aversion
There are different ways of measuring risk aversion among farm households. For instance, one of
the possible ways to measure the degree of risk aversion is the one given by Binswanger in a
study made among Indian farmers. This method involved an experimental approach whereby
attitude towards risk was measured by observing the reactions of farmers to a set of actual oneperiod gambles. In this gambling game, the respondents were given several combinations of
payoffs whereby the lowest possible payoff is 0. The amount they get depends on whether head
or tail comes out after the coin is tossed (Binswanger, 1980). However, one defect of this
approach is the fact that farmers’ reaction to actual farming decisions might be different than
their reaction to the gambling game. That is, they might not respond the same way when
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confronted with actual farming decisions to be made. The other approach involves asking a
series of questions that deal with actual farm decisions and measuring the level of risk aversion
of the households based on their answers to the questions. For instance, in a paper made to
analyze the relationship between business risks and credit choices of farm households in Shaanxi
province of China (Turvey and Kong, 2009), risk aversion was measured by asking the
respondents a series of questions about risk taking and risk mitigating behavior and the answers
they give for each gives a clue as to whether they are more risk averse or more risk takers. On
the risk mitigation part, respondents were asked to rank on a five point Likert scale the extent to
which they use enterprise diversification, geographic or spatial diversification, irrigation,
spreading sales throughout the year, forward contracts, participation in government programs,
maintaining financial reserves and investing in off-farm activities. So, positive answers to these
questions indicate that the respondent is more risk averse. On the risk taking part, again on a five
point Likert scale, respondents were asked to rank the extent to which they use new production
choices, new technologies and new management practices. Again, positive responses imply that
the respondent is less risk averse.
The same approach is used in this paper to measure risk aversion among potato producers. But of
course, in order to fit the existing situation among potato producers in the area, few adjustments
were made on the list of questions that reflect risk mitigation. In the original survey (see part 16
section 4 of annex 1), there were six questions listed to measure the degree of risk aversion, but
some of the questions were found to be either irrelevant to the context of the study area or were
less proper to capture risk aversion behavior. Therefore, only three were considered for final
calculation. These questions are given in table 9 below.
However, the series of questions that were designed to measure risk taking were found to be
more proper for measuring degree of innovativeness among farm households and therefore were
excluded from the measure of risk aversion. The average value of the points given by each
farmer for the list of the risk mitigating questions was taken and on a scale ranging from 1 to 5,
the farmers were categorized into highly risk averse, moderately risk averse and less risk averse.
As the average point approaches 5, the farmer is more risk averse and if the average point is
close to 1, the farmer is less risk averse. Therefore, the average score for each farmer was taken
with increasing scores indicating more risk aversion. Based on this measurement, about 48% of
the respondents were found to be highly risk averse, 13.3% were found to be moderately risk
averse while the rest 38.7% were found to be less risk averse.

Table 9: List of questions reflecting risk mitigation
I engage in cultivating different types of crops instead of specializing only in one type of crop
I will not sell my products without having prior verbal or written agreement with my buyer
I usually engage in off-farm activities
Source: own survey
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However, just as any other approach, this method of measuring risk aversion is not free from
limitations as well. Farmers may have other reasons to agree or disagree with a particular choice
presented to them and their answers might not fully be related to risk aversion but to other
factors. However, it seemed a better way to deal with risk aversion as it confronts the farmers
with actual farm decisions they have to make.

3.6.6 Measurement of Total Wealth
The measure of total wealth is also crucial for analyzing the relationship between attitude of farm
households towards risk and their wealth status. There are also various ways of capturing the
wealth status of farm households, the most common ones being land holding size, type of house
(thatch or corrugated iron sheet roof), and livestock number. For instance, in a research made
among potato producers in East Wellega and West Shewa zone of Ethiopia (Girma Abera Jibat
and Gudeta, 2010), the items taken to measure the wealth status of the farmers were; land size,
number of livestock, number of oxen, annual produce (by mass), improved technology uptake,
and type of house owned (thatch or corrugated iron sheet roof). In this paper, the items that were
found to be good indicators of wealth status are land holding size and livestock number including
number of oxen. Based on land holding size, those households that own land with a size of less
than 0.5 hectares were categorized as poor, those with land holding size ranging from 0.5 to 1.75
hectares being medium and the rest with land holding size above 1.75 hectares categorized as
rich. Taking into account total livestock number, those household that have a total of less than 9
cattle were categorized as poor, those owning 10 to 16 cattle being medium and the rest having
more than 16 cattle being rich. Considering both land holding size and total livestock number,
about 46% of the respondents were found to be poor, 22.7% medium and the rest 31.3% rich.

3.6.7 Determination of Risk Aversion - Wealth Status Relationship
In the second part of this paper, it has been discussed that farmers face various types of risks
which might make them be very cautious in the decisions they make. From this follows the usual
conclusion that most farmers exhibit risk aversion behavior Walker and Jodha (1986) as cited by
(Mendola, 2007). It was one of the research objectives of this study to analyze the relationship
between risk aversion behavior of farm households and wealth status. Several literatures have
examined the various aspects of risk aversion and its relation with the wealth status of farm
households and have come up with varied results. For instance, Lamb (2003) has argued that
poorer farmers are likely to be more risk averse than wealthier ones so that the effect of risks is
more pronounced on these farmers than on the wealthier households. Another contradictory
result is the one made by (Dillon and Scandizzo, 1978) whereby small owners who were
relatively wealthier were found to be more risk averse than the sharecroppers who were
relatively poorer. Again another study conducted by (Saha et al., 1994) among a sample of
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Kansas wheat farmers revealed a unique pattern of increasing relative risk aversion regardless of
farmer wealth status. Other studies like (Binswanger, 1980) found no significant correlation
between wealth status and risk aversion behavior. In line with the findings of these literatures, it
has also been the interest of this paper to characterize the risk aversion-wealth status relationship
among the potato producers in the study area.
In order to analyze the relationship between risk aversion behavior and wealth status, the total
wealth of households (the summation of land size and livestock owned) and the average value of
risk aversion behavior which ranges from 1 to 5 (refer part 16 section 4 of annex 1) were
considered. Following this, Spearman’s correlation was used to determine the strength of the
relationship between the two variables.

3.6.8 Determination of Risk Aversion – Input Use Relationship
It was also hypothesized in chapter two of this paper that risk aversion also has an implication on
input use implying that risk aversion might result in sub-optimal use of inputs. It is also one of
the objectives of this paper to analyze the risk aversion- input use relationship and see whether
the hypothesized negative relationship between the two holds true. It is usually the case that
farmers tend to be more risk averse on the most expensive inputs like fertilizer. Therefore, for the
purpose of this study, the relationship between the level of fertilizer use and risk aversion is
analyzed. Again the average value for risk aversion behavior which ranges from 1 to 5 and
fertilizer use (amount applied in Kg per quarter of a hectare) were considered for the analysis.
Consequently, farmers’ fertilizer use and their attitude towards risk is analyzed using Spearman’s
correlation.

3.7 Empirical Model
The main objective of this paper was to identify the most important socio-economic factors
influencing potato production, yield and land allotted to potato. In order to address this objective,
an econometric model based on OLS regression was developed to analyze the data gathered
during the field research. Since all the three dependent variables i.e. potato production, potato
yield and total land allocated to potato are continuous variables; linear regression using OLS
estimation was found to be more appropriate. For potato production and yield, log linear
regression is more proper as the production equation follows the assumptions of the CobbDouglas production function. Symbolically,
Q= ALαKβ (Cobb-Douglas Production Function)
Q= Total production
L and K stand for labor and capital inputs respectively
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A= Total factor productivity
Therefore it follows that, lnQ=A +αlnL +βlnK
Accordingly, for potato production, the same production function is used with some additional
variables that might explain the variation in production. So, the log linear form of regression
becomes:

lnQ= A+ αlnL +β1lnK+ βiXi+ µ…………………………….. (1)
Where Q= the dependent variable potato production
L and K= Labor and Capital inputs respectively
α and β1= output elasticities of labor and capital respectively
βi= Coefficients of the ith explanatory variables
Xi= vector of explanatory variables
µ= Error term

Since yield is a ratio of production to given area of land, it takes the same log linear regression
form. Therefore,

lnY= A+ αlnL +(β1-1)lnK+ βiXi+ µ…………………………….. (2)
Where Y= the dependent variable potato yield
L and K= Labor and Capital inputs respectively
α and β1-1= output elasticities of labor and capital respectively
βi= Coefficients of the ith explanatory variables
Xi= vector of explanatory variables
µ= Error term
We are also interested to analyze the factors that might influence land allocated to potato.
Accordingly, the linear regression form for land allotted to potato as a dependent variable
explained by various factors can be expressed as follows:

Lp= β0+βiXi+ µ………………………………………………. (3)
Where Lp= the dependent variable land allocated to potato
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βi= Coefficients of the ith explanatory variables
Xi= vector of explanatory variables
µ= Error term

3.7.1 Description of Hypothesized Variables
Generally, the factors that influence potato production and yield can be grouped into household
characteristics, input use attributes, access to supporting services and other dimensions. The farm
household characteristics that are considered in the regression analysis include family size,
household education level, experience in growing potato and experience in agriculture in general.
The explanatory variables that are grouped under input use attributes include: level of fertilizer
use, total land available for farming, cost of hired labor, and use of high yielding varieties. The
variable ‘high yielding variety’ is taken as a dummy i.e. those who use the high yielding varieties
are given a score of 1 while those that do not use high yielding varieties are given score of 0. The
variables that are grouped under access to supporting services include training, number of times
extension services received and access to credit. The variable training is also taken as a dummy
whereby those who received training are given a score of 1 and those that did not receive training
are given score of 0. Access to credit facilities is also treated the same way as a dummy variable
whereby those who had access to credit receive a score of 1 while those that did not have access
to credit receive a score of 0. The other factors that might possibly explain the variance in
production and yield are grouped under ‘other dimensions’. These include: distance from input
provider, number of days spent on land preparation & weeding, and total wealth.
The complete list of variables and the expected direction of their relationship (whether positive
or negative) with the dependent variables (potato production, potato yield, and total land
allocated to potato in this case) as well as the reasoning behind such relationship is presented in
tables 10 and 11 below.
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Table 10: Hypothesized variables affecting potato production and yield

Dimension

Variables
Family size

HH education
Farm
Experience in growing
household
potato and experience in
characteristics agriculture
Log fertilizer use
Log total land for farming

Log cost of hired labor

Input use

Access to
supporting
services

Positive

Rationale
Larger family size implies
more working labor

Positive

Positive

Knowledge application in
production

Positive
Positive

Input use enhances production
and productivity

Positive

Higher cost of labor implies
more use of labor input which
contributes positively to
production and productivity
High yielding varieties have
higher productivity that helps
to increase production and
yield

Use of high yielding
varieties (Dummy)

Positive

Number of times extension
service received

Positive

Training (Dummy)

Positive

Enhances production skills

Credit (Dummy)

Positive

Relaxes financial constraint

Negative

Increases transaction cost
implying negative effect on
production

No. of days for land
preparation & weeding

Positive

Good land preparation and
frequent weeding increases
production

Total wealth

Positive

Greater chance of acquiring
more inputs

Distance input provider

Other
dimensions

Expected
direction of
relationship
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Table 11: Hypothesized variables affecting total land size allocated to potato

Dimension

Farm household
characteristics

Access to
supporting
services

Other dimensions

Variables

Family size
Experience in growing
potato
Experience in agriculture

Expected
direction of
relationship

Positive

Reasoning
Larger family size implies
more consumption which also
implies greater need for more
production through increasing
land size

Positive
Positive

More experience implies more
insight on how much land to
allocate for each type of crop

Credit (Dummy)

Positive

Total land for farming

Positive

Total wealth

Positive

Cash income from potatoes

Positive

Relaxes financial constraint
which enables the farmer to
acquire more land
Greater total land size has
positive implication on land
allocated to potato
More wealth implies greater
ability to acquire more land
Greater returns from potato
might result in greater need for
more production for sale and
there by more land size to be
cultivated

Mean expected yield potato

Positive

If farmers expect greater yield
and higher price for their
potatoes, they tend to allocate
more land to potato in order to
produce and sell more.

Mean expected price potato

Positive

Variance in expected potato
yield
Variance in expected potato
price

Negative

Greater variance in yield and
price implies that potato
production is a risky
investment, so farmers might
prefer to allocate less land to
potato.

Negative
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Dimension
Types of risks

Variables
Production Risk average
value

Expected
direction of
relationship

Reasoning

Market Risk average value
Higher risk of any type might
negatively influence farmer’s
decision to allocate more land
to potato for fear of possible
loss

Financial Risk average
value
Human Risk average value
Institutional Risk average
value

Negative

3.7.2 Model tests
The three models were tested for heteroscedasticity using the Breusch-Pagan test which is
designed to detect any linear form of heteroscedasticity (Berry and Feldman, 1994) and
adjustments were made by using robust standard error. In addition to heteroscedasticity, the
models were also tested for multicollinearity using VIF (Variance Inflation Factor); and it was
found out that multicollinearity was not a problem since all the VIF scores were much less than
5. This model was also tested for endogeneity using Wu-Hausman test and it was found out that
endogeneity was not a problem as well. However, though the multicollinearity and endogeneity
tests showed that multicollinearity and endogeneity were not problems, some important variables
like land allocated to potato, labor used for potato production and input costs had to be taken out
from the regression model of potato production and yield due to possible multicollinearity and
endogeneity.
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4 Results and Discussions
In this chapter the data collected from potato producers during the survey is analyzed and the
results are discussed to address the basic research questions proposed in the first chapter of this
paper. These basic research questions are: what are the economic results from potato production
in the study area? Does risk aversion result in sub-optimal use of inputs? What are the major
socio-economic factors that influence potato production, yield and land allotted to potato? What
are the major production, marketing and financial problems encountered by potato farmers in the
area? In addition, this chapter also addresses the major and specific research objectives outlined
in the first chapter.

4.1

Main Household Characteristics

The survey interviewed a total of 144 (i.e. 96%) males and 6 (i.e. 4%) females. About 63.3% of
the respondents were between the age of 20 to 35 while 28% were between the age of 36 to 50
whereas, the rest 8.7% were above the age of 50. From the total of 150 respondents, about 95.3%
of them were either male or female head of households while the rest 4.7% were children living
with their parents. In terms of highest education level attained by the households, 2.1% were
illiterate, 2.8% have either degrees or diplomas from college or university whereas, the rest
95.1% have followed till elementary and/or high school level. As it can be expected beforehand,
about 99.3% of the respondents had crop cultivation as their primary activity while the rest 0.7%
had other off-farm activities as their primary activity to make a living.

4.2

Production Characteristics in the Study Area

In this section, the results for potato production characteristics like techniques of production;
productivity, and production cost economics; the returns from potato production; and access to
supporting services are discussed using mainly descriptive statistics.

4.2.1 Production Techniques
One of the research objectives was to analyze the current techniques of production employed by
potato producers in the study area. Accordingly, the survey result shows that the method of
production in the study area is mainly characterized by traditional method of farming. None of
the farmers interviewed use tractors i.e. 100% of the interviewees use only oxen for plowing and
only 2.7% of them use irrigation. As it is the case in many rural areas of Ethiopia, the agriculture
in the study area is basically rain fed. The most common production methods employed by
potato farmers include: crop rotation, applying manure, composting, using household refuse,
incorporating crop residues, using inorganic fertilizer, using fungicides, use of integrated pest
management, hiring labor, and relay cropping.
41

Table 12: Major production techniques on the basis of respondents’ reply
Production Techniques
Oxen plowing
Tractor
Irrigation
Crop rotation
Manure
Compost
Household refuse
Incorporating crop residues
Inorganic fertilizer
Fungicides
Integrated pest management
Hire labor
Relay cropping
Source: Own computation from survey, 2011

Percentage of farmers response (yes,%)
100
0
2.7
98.7
80
66.7
67.3
72.7
99.3
56
55.3
84
78

4.2.2 Production and Productivity
The survey result has shown that most of the farmers (about 99.3% of the respondents) in the
study area had crop cultivation as their primary activity although respondents can be engaged in
more than one activity to make a living. The area is known for potato production which implies
that the production of this crop plays great role in the livelihood of these farmers. Apart from
potato production, most of these farmers also produce other crops like teff, maize, haricot beans,
finger millet, barley, wheat and sorghum. The average total land size allocated to potato in the
region is 1.005 hectare with average total production of 138.3 quintals with high standard
deviation (own survey). The average productivity (yield in this case) of potato in the area is
about 136.24 quintals per hectare of land (own survey). This is in line with the findings of
previous researches which state that the current potato yield in the country is much lower than
the potential.

Looking at the trend of potato production in the area in the past three years, for the majority of
the farmers (i.e. 88.7%), potato production has shown increase especially during the past two
years. The major factors contributing to this gain according to the farmers’ response include:
increased usage of inorganic fertilizer, use of pesticides and fungicides, use of higher yielding
varieties, increase in price of potatoes and increase in market demand for potatoes respectively.
For those farmers who have experienced decline in potato production during the past two years,
the main reasons for the loss as given by the respondents include: incidence of disease, shortage
in supply of input and drought respectively.
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4.2.3 Comparative analysis of potato production and other crops
In analyzing potato production among farm households, it is also important to see how individual
farmers compare potato production with the production of other crops cultivated in the same
season as potato. This might give us a hint as to why farmers favor the cultivation of one crop
over another. In line with this, the respondents were asked to compare potato production with
other crops like haricot beans, maize and finger millet on the basis of market demand, price,
profitability per hectare, resistance to disease, intensity of production management practices,
resistance to drought, and duration of maturity. The result of their response is summarized in the
table below.

Table 13: Comparison of potato production with the production of other crops (cultivated in the
same season as potato) based on respondents’ reply
Criteria

Very
low

Percentage
of
respondent
reply
Low

Medium

High

Very high

Total
percentage

Market Demand

0

0.7

12

50.6

36.7

100

Price
Profitability per hectare

0
0
4.6
0

12
0.7
48.7
2

28.7
2.6
36
9.3

44.6
36
10.7
34

14.7
60.7
0
54.7

100
100
100
100

0

28.7

45.3

18.7

7.3

100

Very
long

Long

Medium

Short

Very short

39.3

0.7

Resistance to disease
Intensity of production
management practices
Resistance to drought

Duration of maturity

0
0
60
Source: Own computation from survey, 2011

100

From the reply of the majority of the respondents, it can be inferred that potato production has
the following advantages as compared to the production of other crops (i.e. cultivated in the
same season as potato). These are: its high demand in the market, good price, its higher
profitability per hectare, and its relatively short duration of maturity. However, it also seems to
suffer from the following disadvantages: low resistance to disease, higher intensity of production
management practices, and its relatively low level of resistance to drought.
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In order to find out which of the above seven criteria influenced the households to cultivate
potato, the respondents were asked to select three criteria out of the seven and rank them in order
of their importance. Accordingly, about 40.7% of the respondents had ‘Profitability per hectare’
as the first important factor that influenced them most to grow potato, 34.7% had ‘market
demand’ as the first most important factor and 13.3% had potato’s relatively short duration of
maturity as the first most important factor. About 35.3% of the respondents had ‘profitability per
hectare’ as the second most important factor, 28% its ‘higher price’ and 24% its ‘high market
demand’. Again about 26% of the respondents had ‘its high price’ as the third most important
factor, 21.3% its ‘high market demand’, 21.3% its ‘short duration of maturity’ and 20.7% its
profitability per hectare. Therefore, it can be inferred that potato’s high profitability per hectare
is the main reason as to why farmers favor its production over the production of other crops.
Table 14 below gives a summary of this result.

Table 14: Summary of Respondents’ Ranking of Criteria that influenced them most to grow
potatoes
Order of
Importance
1st
2nd
3rd

Percentage of Respondents stating their ranking of criteria
High market Short
duration of Higher price
Profitability per hectare demand
40.7%
34.7% maturity
13.3%
35.3%
24%
20.7%
21.3%
21.3%

28%
26%

Source: Own computation from survey, 2011

4.2.4 Results for Production Cost
It has been observed from the field survey results that considerably large amount of production
cost is involved and most of these costs are variable costs.
Table 15 summarizes the average variable costs that potato producers incur while producing
potato. As can be seen from the table, the average per farm household total variable cost is birr
8369. If we exclude opportunity cost of labor (i.e. considering only hired labor and excluding
family labor used for production), the average per farm household total variable cost will be birr
6667. Of course this mean per farm household total variable cost is with high standard
deviations.
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Table 15: Potato Farmers’ Average Per farm HH Variable Cost of Production (In Ethiopian birr)

Cost Items
Pre-harvest and Post-harvest Costs

Costs in birr

Land preparation
Planting
Weeding
Harvesting
Total Labor Cost
Total Cost of Family Labor
Total Labor Cost Excluding Opportunity Cost of Labor(cost of
hired labor)

496
740
1059
1323
3608
1747
1917

Input Costs
Seed Cost
Fertilizer Cost
Fungicide Cost
Oxen Rent
Input Costs without Labor
Land Rent
Total Variable Cost

1871
1890
604
441
4761
417
8369

Total Variable Cost Excluding Opportunity Cost of Labor

6667

Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey
Table 16: Potato Farmers’ Average Per hectare Variable Cost of Production (In Ethiopian birr)

Cost Items
Pre-harvest and Post-harvest Costs

Costs in birr

Land preparation
Planting
Weeding
Harvesting
Total Labor Cost
Total Cost of Family Labor
Total Labor Cost Excluding Opportunity Cost of Labor(cost of hired
labor)

493
736
1054
1316
3590
1739
1907

Input Costs
Seed Cost
Fertilizer Cost
Fungicide Cost
Oxen Rent
Input Costs without Labor
Land Rent
Total Variable Cost

1862
1881
601
439
4738
414
8327

Total Variable Cost Excluding Opportunity Cost of Labor

6633

Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey
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It can be concluded from the results of the tables above that input costs mainly those of fertilizer
and seed costs make up large part of the total variable cost. It must also be noted that in addition
to input costs, labor cost also comprise large amount of the total variable cost. It can also be
inferred from the tables above that weeding and harvesting costs make up large part of the total
labor cost. As it can be seen from the tables, households use considerably large number of family
labor in the production of potato as nearly half of the total labor cost comprises cost of family
labor.

4.2.5 Gross Margin as a Measure of Economic Returns
Potato farmers in the study area earn gross revenue from potato production. According to the
results of the survey, the average per farm gross revenue (total value of production) from potato
production is 21,538 birr. However, this figure is overstated as production cost is not deducted.
Therefore, a good estimator for the actual return from potato is the gross margin which takes into
account the variable costs.
According to the results of the survey, the average gross margin from potato production per farm
household is birr 14,443 and that of per hectare is birr 14371 with high standard deviation. From
this result, it can be concluded that potato producers realize considerable amount of gross margin
from potato production and potato is indeed a highly profitable investment for farmers in the
area. Table 17 below gives a short summary of the results.

Table 17: Gross margin of potato producers
Category

Amount Per farm (in birr) Amount per hectare (in birr)

Value of Production
21538
21431
Input costs without labor
4761
4738
Value Added
16776
16693
Cost of hired labor
1917
1907
Land Rent
417
414
Gross margin
14443
14371
Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey

4.2.6 Cash Income from Potato
The survey result reveals that the average cash income from potato per farm household is birr
10,191. Therefore, it is shown that farmers also realize large amount of net cash income from
potato production. Accordingly, it can be concluded that potato producers earn large amount of
gross margin as well as cash income from potato production indicating that potato is a profitable
investment for farmers in the area.
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Farm households in the study area derive their income not only from potato production but also
from the production of other crops like wheat, teff, maize, barley, haricot beans and finger millet.
The study area is well known for potato production and for most of the farmers; the largest share
of their income comes from potato production (observation from own survey).

Table 18: Cash Income from potato
Category
Cash Part of Value of Production
Input costs without labor
Value Added Cash Part
Cost of hired labor
Cash Income from Potato

Amount Per farm (in birr)

Amount Per hectare (in birr)

16869
4761
12107
1917
10,191

16785
4738
12047
1907
10140

Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey

4.2.7 Comparison within Households Based on Geographical Location
It was mentioned in the previous chapter that the households interviewed belong to three
counties that are characterized by different agro-climatic conditions. Therefore, it is also the
interest of this paper to make comparison among these households on the basis of the variable
costs incurred and the profitability of potato production in each of the three counties. Table 19
below gives a summary of the variable costs in each county.

47

Table 19: Potato Farmers’ Average Per farm Variable Cost of Production for Shashemene,
Siraro and Shalla Counties

Cost Items

Costs in birr
Shashemene

Siraro

Shalla

Pre-harvest and Postharvest Costs
Land preparation
501

553

361

552

1276

785

970

1422

879

1208

1578

1479

3219

4828

3504

1617

2542

1009

1603

2543

2495

1832

2564

819

1530

2724

2340

529

731

748

474

394

347

4308

6422

4212

380

477

506

7527

11250

7717

Planting
Weeding
Harvesting
Total Labor Cost
Total Cost of Family
Labor
Total
Labor
Cost
Excluding Opportunity
Cost of Labor(cost of
hired labor)
Input Costs
Seed Cost
Fertilizer Cost
Fungicide Cost
Oxen Rent
Input Costs
Labor
Land Rent

without

Total Variable Cost
Total Variable Cost
Excluding Opportunity
5910
9019
Cost of Labor
Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey

6513
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Table 20: Potato Farmers’ Average Per hectare Variable Cost of Production for Shashemene,
Siraro and Shalla Counties

Cost Items

Costs in birr
Shashemene

Siraro

Shalla

Pre-harvest and Postharvest Costs
Land preparation

556

461

294

Planting

614

1063

638

Weeding

1078

1185

715

Harvesting

1342

1315

1202

Total Labor Cost

3577

4023

2849

Total Cost of Family
Labor
Total
Labor
Cost
Excluding Opportunity
Cost of Labor(cost of
hired labor)

1796

2118

821

1781

2119

2028

Seed Cost

2035

2137

666

Fertilizer Cost

1700

2270

1903

Fungicide Cost

588

610

608

Oxen Rent

527

328

282

4786

5352

3425

422

398

411

8363

9375

6274

Input Costs

Input Costs
Labor
Land Rent

without

Total Variable Cost

Total Variable Cost
6567
7516
Excluding Opportunity
Cost of Labor
Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey

5295
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It can be seen from the results of the tables above that input costs mainly those of fertilizer and
seed costs make up large part of the total variable cost for all the three counties although the seed
cost for Shalla county is much lower than that of Shashemene and Siraro. It is also true that in
addition to input costs, labor cost also comprises large amount of the total variable cost for all the
three counties. It can also be inferred that weeding and harvesting costs make up large part of the
total labor cost and this applies for all the counties even though the weeding cost, as compared to
the harvesting cost, for Shalla county is much smaller than that of Shashemene and Siraro. It is
also the case that households use considerably large number of family labor in the production of
potato as nearly half of the total labor cost comprises cost of family labor except for Shalla
county. For Shalla county, the cost of family labor comprises much lower percentage of the total
labor cost as compared to that of Shashemene and Siraro. Considering both total labor cost and
input costs without labor, Siraro county incurs the largest cost than any of the other counties.
Finally, looking at the total variable costs per hectare, Siraro incurs the highest cost (i.e. 9375
birr) followed by Shashemene (8363 birr) whereas, that of Shalla is the lowest of all i.e. 6274
birr.

Table 21: County wise Comparison of Gross Margin and Cash Income from Potatoes
Shashemene

Gross Margin
(in birr)

Siraro

Shalla

Per farm

Per hectare

Per farm

Per hectare

Per farm

Per hectare

9671

10745

24778

20649

21744

17678

5722
6358
19847
16539
17066
Cash Income
from Potatoes
(in birr)
Source: Own computation from survey, 2011; Note: 1€=22.52 birr at the time of the survey

13875

As it can be seen from table 21 above, Siraro and Shalla counties earn considerably higher
amount of gross margin than Shashemene . The gross margin in these two counties is about twice
that of Shashemene county. By the same token, farmers in Siraro and Shalla counties earn much
higher cash income from potato production than farmers in Shashemene. The cash income in
these two counties is more than twice that of Shashemene. Seeing this great difference in
profitability of potato in these three counties, it might be of interest to see what might have
contributed to this difference from the available data.
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The difference in profitability can be explained in three ways i.e. difference in price of potato
sold, amount of potato produced or the combination of the two. Therefore, these three aspects
were taken separately for each of the counties to see if there would be any significant difference
in price of potato sold, amount of potato produced or both. Since nearly all the farmers in Siraro
and Shalla counties specialize in only one type of potato variety called ‘Nech Abeba’, it is the
price of this variety that is taken for comparison. However, the prices of other potato varieties
that are produced by farmers in Shashemene are also considered for further explanation.

Table 22: County wise Comparison in Land Size, Total Production and Price
Counties

Potato Land
Size in
hectare

Total farm
size in
hectare

Price (in birr)
per quintal of
“Nech abeba”
variety first
season

0.9
1.74
Shashemene
2.7
1.2
Siraro
1.23
2.9
Shalla
Source: Own computation from survey, 2011

267.93
125.04
140.04

Price (in birr) Total
per quintal of production
“Nech abeba” in quintal
variety second
season
176.21
166.38
147.37

107.49
198.91
196.94

Table 23: Price of other Varieties produced in Shashemene County
Price (in birr) for 1st
season

Varieties
Agazer
Key Dinich
Key Abeba
Gudane
Jalene
Bule
Source: Own computation from survey, 2011

Price (in birr) for 2nd
season
121.57
116.6
215
201.14
172.23
60

189.61
128.75
150
200
197.78

It can be seen from table 22 above that, the difference in land allocated to potatoes among the
three counties is very small (less than a quarter of hectare or less than one ‘timad’). However,
there is huge difference in total quantity produced. The average total production for Siraro and
Shalla is much greater than that of Shashemene. Siraro and Shalla produce about 198.9 and 196.9
quintals respectively while Shashemene produces a much lower amount i.e. 107.49 quintals. If
we look at the price at which farmers sell their potatoes, farmers in Shashemene receive a higher
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price for Nech Abeba variety (almost the only variety which Siraro and Shalla produce) for both
of the seasons than farmers in Siraro and Shalla. The prices of the other six varieties produced by
farmers in Shashemene (as it can be seen from table 23) are lower than the price of Nech Abeba
variety with the exception of Gudane variety. However, the varieties that are produced to a
considerable amount in Shashemene county are Nech Abeba and Agazer (own survey), so it is
the prices of these two varieties that can make considerable difference in gross margin earned by
the farmers in the three counties.

It is also clear from the two tables above that farmers in Shashemene receive higher price for
Nech Abeba variety than those of Siraro and Shalla and the price of Agazer variety is somehow
similar to the price of Nech Abeba variety received by farmers in Siraro and Shalla woreda.
Therefore, it is possible to conclude that what contributes to the difference in profitability of
potato in the three regions is not the difference in price but rather the huge difference in total
production. The next question is to find out what factor contributes to this difference in total
production between Siraro and Shalla counties on one hand and Shashemene county on the other.
It has been stated earlier in this paper that input use is one of the most important factors among
many that influences production and productivity. Therefore, it would be necessary to compare
the input use (mainly that of fertilizer use) per hectare among the three counties. Table 24 below
summarizes the result.

Table 24: County wise Comparison in Fertilizer Use, Total Production and Productivity
Total production
Shashemene
107.49
Siraro
198.91
Shalla
196.94
Source: Own computation from survey, 2011

Potato Yield per
hectare

126.57
140.6
181.39

Fertilizer use per
hectare

238
288.79
253.33

It can be deduced from table 24 above that farmers in Shashemene area use less fertilizer per
hectare of land than farmers in Siraro and Shalla counties. It is also true that Shashemene has
lower potato yield than Siraro and Shalla. Therefore, it might be possible that the higher fertilizer
use in Siraro and Shalla counties helped the farmers in these areas to attain higher level of potato
yield than the farmers in Shashemene.

In general, higher level of fertilizer applied per hectare of land has contributed to higher
productivity and production in Siraro and Shalla areas which in turn resulted in higher gross
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margins as well as higher cash income from potatoes in these counties as compared to
Shashemene county. If one looks at the share of cash income from the gross margin for each of
the three counties, Siraro and Shalla have more share of cash income from their total gross
margin (80.1% and 78.5% respectively) than Shashemene which has its cash income comprising
about 59.2% of the total gross margin. This means farmers in Siraro and Shalla sell more
potatoes from what they produce while farmers in Shashemene consume more potatoes from
what they produce. This is also verified from informal interview with some potato producers in
Siraro and Shalla areas during the survey. When they were asked why they chose to cultivate
only one type of potato variety namely ‘Nech Abeba’, their answer was very precise ‘that is what
the traders want’ indicating that they are more market oriented.

4.2.8 Access to Supporting Services
Khan et al. (1986) and Hassan (1991) as cited by (Bakhsh et al., 2005) pointed out that lack of
trained manpower, lack of finance, poor marketing facilities and high cost of agricultural inputs
are some of the factors that result in low crop yield. Following this major assumption, this
section is devoted to analyzing the various aspects of training and extension services received by
households, household’s access to credit as well as farm households’ access to agricultural
market and price information. Thereafter, the last section of this chapter will be dealing with the
possible effects of these factors on potato production and yield.

4.2.8.1

Training and Extension services
As explained above, supporting services like training and extension play great role in enhancing
agricultural production. Among the total households interviewed, about 70.7% of them said that
they had received training while the remaining 29.3% indicated that they had not received any
type of training. Most of the training given had to do with techniques of production, use of
pesticides and herbicides, pre-harvest practices like weeding and plowing. In addition, very few
of the respondents also mentioned that they had received trainings on post-harvest practices,
environmental conservation and family planning. It has also been found out that most of the
trainings were given by the government (about 94.6%) and very little is given by NGOs i.e.
about 5.4%.

In addition to training, households also get extension service in their locality from development
agents (DAs) assigned by the government. This extension service usually takes the form of
consultancy or follow up that the farmer gets concerning the handling of his farm and the
progress he made. In this regards, about 78% of the respondents said that they had received this
service though the number of times households get this service during a particular year varies
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greatly across households, while the remaining 22% said they had not received any extension
service.

Table 25: Training and Extension Service Received by Households
Yes
Training & Extension
Services
Did you receive training
during last year?
Did you receive Extension
services during last year?
Source: Own computation from survey, 2011

No

70.7%

29.3%

78%

22%

4.2.8.2

Access to Credit
It is usually the case that financial resources are scarce and farmers opt for credit from both
informal and formal sources to fill the gap. According to the survey result, about 66% of the
respondents had access to credit from various sources while the rest 34% had no access to credit.
The survey result also shows that most of the respondents have credit access through informal
means. This is to say that most of the respondents get credit from informal credit providers like
neighbors, relatives, or friends. Very few of them access credit through formal credit providing
institutions like banks and microfinance institutions. Accordingly, about 44% of the respondents
get credit from neighbors or relatives, 42.7% from farmers’ union or co-operatives, 15.3% from
the buyer of their potatoes, 12.7% from microfinance institutions, 5.3% from ‘Iqub’(locally
organized gathering of people in a form of fellowship whereby members contribute certain
amount of money on monthly basis and later on during the year members get considerable
amount of money at once), 4% from Government office, 4% from NGOs, 0.7% from local
money lenders, and 2% from other sources. None of the respondents had credit access from
government bank and private banks mainly due to the reason that they were not able to meet the
requirements of these credit providing institutions. Table 26 below gives a summary of the
results.
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Table 26: Summary of Credit Source
CREDIT SOURCE

Neighbors or relatives
Farmers’ union or co-operatives
Buyer of their potatoes
Microfinance institutions
‘Iqub’
Government office
NGOs
Local money lenders
Other sources
Source: Own computation from survey, 2011

PERCENTAGE OF RESPONDENTS CLAIMING ACCESS

44%
42.7%
15.3%
12.7%
5.3%
4%
4%
0.7%
2%

4.2.8.3

Agricultural market and price information
Access to agricultural market and price information is also crucial for farm households in order
to improve production. Most of the farmers in the study area access price information through
informal means like neighbors, family & friends, middle men, traders, other farmers and so on.
The same is true when it comes to accessing market information like input source and market
outlets. A short summary of the results is presented below.

Table 27: Summary of price information source
Source of price information
Other farmers
Traders
Neighbors
Farmers' co-operatives
Personal observation
Family and friends
Public sector
Middle men
Radio
Newspaper
Source: Own computation from survey, 2011

Percentage of respondents claiming access
56.7
50.01
64.2
7.6
51.4
10.8
9.7
35.5
11.07
3
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Table 28: Summary of market information source
Source of market information
Other farmers
Traders
Neighbors
Farmers' co-operatives
Personal observation
Public sector
Middle men
Radio
Family and friends
Newspaper
Source: Own computation from survey, 2011

Percentage of respondents claiming access
42
45.5
63.5
21.7
36.4
48.3
17.5
10.2
11.4
3.7

As it can be seen from the tables above, more formal mediums of market and price information
like radio and newspaper are rarely used by the farmers.

4.3

Risk and Potato Production

4.3.1 Risks faced by potato producers
According to (Hardaker et al., 1997), the most important risks facing farm households can be
categorized as production risks, market risks, institutional risks, human risks, and financial risks.
This classification was also the basis for analyzing the types of risks faced by potato producers in
the study area. Therefore, taking into consideration both the chances of occurrence and the
severity of consequences, production risk ranks first followed by financial risk. Market risk,
human risk and institutional risk rank third, fourth and fifth respectively. This result is shown in
table 29.

It is however worthwhile to mention that not all types of production risks have the same weight.
According to the response of the respondents, the incidence of disease that damages potatoes is
the most serious one among all other types of production risk. By the same token, unavailability
of loan when needed is the most serious of all types of financial risk. Though the farmers have
been trying to minimize the effect of these risks by using their own strategies like using
pesticides and looking for alternative means of credit acquisition, these risks continue to present
serious challenge to potato producers in the area. Table 30 gives a summary of this result.
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Table 29: The types of risks faced by households in order of importance
Category of risk in order of importance
Production Risk
Financial Risk
Market Risk
Human Risk
Institutional Risk
Source: Own computation from survey, 2011

Percentage of respondents categorizing the
risk as the most serious one
48.7
44.7
32.7
26
22

Table 30: The most important types of risk under each category
Type of Risk in order of importance

Percentage of respondents indicating the
risk as the most serious one

Production Risk

Incidence of disease
Crop failure
Pest incidence

73.3
61.4
54

Financial Risk

Unavailability of loan when needed

64.7

Market Risk

Unreliable market for output
Unreliable market for input

45.9
44.7

Human Risk

Carelessness of people who work in the farm
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Institutional Risk

Land redistribution
Increase in tax
Source: Own computation from survey, 2011

27.4
27.3

As it can be seen from tables 29 and 30, institutional risk seems to weigh the least of all types of
risks. Under this category of risk, land redistribution is mentioned as the most challenging one. It
must be noted here that all the risks listed above are not only limited to potato production but to
crop production as a whole.

4.3.2 Risk Coping Mechanisms Employed by Potato Producers
Farmers use their own means to reduce the incidence and effect of the risks they face. This is
also the case for the potato producers interviewed. (Alpízar, 2007) classified strategies employed
by households to deal with risk as; ex-ante or risk- managing strategies and ex-post or risk
coping strategies. Ex-ante strategies are those strategies that farmers use to protect themselves
from adverse income shocks before the shocks occur (Morduch, 1995) as cited by (Alpízar,
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2007). The aim of these strategies is to smooth the flow of income of the household. Examples
of these income smoothing strategies include diversification of agricultural activities,
conservative production plans, choice of diverse portfolio of occupations, and migration. Ex-post
strategies are those strategies that farmers use after the shock has occurred. The aim of these
strategies is to smooth consumption given the variability of income and other shocks. These
types of strategies include: borrowing and lending in formal and informal markets, accumulating
and selling assets, and storing goods for consumption. Risk coping strategies or ex-post
strategies also allow consumption smoothing across farm households through risk sharing
mechanisms like formal and informal insurance such as gifts, transfers and remittances (Alpízar,
2007).

On the basis of the above classification of risk mitigating strategies, the most common ex-ante or
risk managing strategies employed by potato farmers in the study area include: doing different
types of activities including off-farm activities instead of specializing only on potato production,
using pesticides and fungicides, and planting low yielding but rapidly maturing varieties. The
most widely used ex-post or risk coping strategies among potato farmers include: engaging in
contracts like share cropping, saving, selling off productive assets like livestock and other assets
to smooth consumption, and storing food. Though bad weather (usually low rainfall) was
mentioned as one of the most serious production risks they face, irrigation is not used as a means
to mitigate this problem. Only 2.7% of the respondents said that they use irrigation as a risk
coping mechanism. It can also be inferred that for most of the market, financial, and human risks,
little has been done to mitigate the impact. Using pesticides and fungicides is the most common
way of dealing with production risk according to the response of the farmers. Saving is the most
common means to mitigate financial risk according to the response of the interviewees. The most
common mechanism used to reduce the effect of price fall on their products is storing some of
their harvest and reselling it later in the future when market price goes up. This can be taken as
the most popular way of handling market risk among potato producers.

Table 31: Summary of the most common Ex-ante and Ex-post risk coping strategies
EX-ante Strategies
Engaging in different types of activities
Using pesticides and fungicides

Ex-post Strategies
Engaging in contracts like share cropping
Saving

Planting low yielding but rapidly maturing Selling off productive assets
varieties
Storing food
Source: Own survey, 2011
58

4.3.3 Relation between Risk Aversion Behavior and Total Wealth of Farm Households
In order to analyze the relationship between risk aversion and wealth status of farm households,
Spearman’s correlation was used. Spearman’s correlation is more proper for analyzing this
relationship since risk aversion is ranked as an ordinal variable ranging from 1.0 to 5.0. Table 32
gives a summary of the result.

Table 32: Spearman’s correlation between Risk aversion and Total wealth of farm households

Correlations
Total wealth of
household which
is a summation
of land holding
and livestock
number
Spearman's rho

Total wealth of household
Correlation Coefficient
which is a summation of land
Sig. (2-tailed)
holding and livestock number
N
Risk aversion average value

Risk aversion
average value

1.000

.216**

.

.008

150

150

.216**

1.000

Sig. (2-tailed)

.008

.

N

150

150

Correlation Coefficient

**. Correlation is significant at the 0.01 level (2-tailed).
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As it can be seen from the table above, there is positive relationship between risk aversion and total
wealth of farm households indicating that as households become richer, they tend to be more risk
averse. This result seems to be in agreement with the findings of (Saha et al., 1994) which is,
increasing risk aversion regardless of wealth status. The result is also significant at 1% level.
However, it must also be noted here that the correlation co-efficient is 0.216 which implies a very
weak correlation. Accordingly, it can be generalized from the result above that although positive
correlation between farm households’ wealth and risk aversion behavior exists; the correlation
between the two is very weak. Though it is difficult to give possible explanation for this positive
correlation between wealth status and risk aversion behavior of farm households, one plausible
explanation might be; past experiences of households in risky environments might make them
become more risk averse regardless of their wealth status.

4.3.4 Relation between Risk Aversion Behavior and Input Use
For the purpose of analyzing the relationship between risk aversion behavior and input use (in this
case fertilizer use), Spearman’s correlation was used. Table 33, 34 and 35 below give the summary
of the results.

Table 33: Spearman’s Correlation between Total Fertilizer Use and Risk Aversion

Correlations
Total amount of
fertilizer applied
in kgs per 0.25
hectare
Spearman's rho

Total amount of fertilizer
applied in kgs per 0.25
hectare

Correlation Coefficient

Risk aversion
Average Value

1.000

.184*

.

.024

150

150

.184*

1.000

Sig. (2-tailed)

.024

.

N

150

150

Sig. (2-tailed)
N

Risk aversion Average Value Correlation Coefficient

*. Correlation is significant at the 0.05 level (2-tailed).
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According to the result of the table above, there is again positive correlation between total
fertilizer use and risk aversion behavior indicating that input use increases with increase in risk
aversion behavior of farmers. Thus, the hypothesized negative correlation between the level of
input use and risk aversion behavior of farmers does not hold in this case. The results are
significant at 5% level. Nevertheless, the correlation coefficient signifies that the relationship
between input use and risk aversion behavior of potato farmers is very weak. In order to cross
check whether farmers tend to be more risk averse on one type of fertilizer and less risk averse
on another one, Spearman’s correlation was done for DAP and Urea separately.

Table 34: Spearman’s Correlation between DAP Usage and Risk Aversion Behavior

Correlations
Amount applied
in Kgs per 0.25
hectare
Spearman's rho

Amount applied in Kgs per
0.25 hectare

Correlation Coefficient

Risk aversion
Average Value

1.000

.050

.

.547

146

146

.050

1.000

Sig. (2-tailed)

.547

.

N

146

150

Sig. (2-tailed)
N

Risk aversion Average Value Correlation Coefficient

Table 35: Spearman’s Correlation between Urea Usage and Risk Aversion Behavior

Correlations
Amount applied
in Kgs per 0.25
hectare
Spearman's rho

Amount applied in Kgs per
0.25 hectare

Correlation Coefficient

Risk aversion
Average Value

1.000

.129

.

.195

102

102

.129

1.000

Sig. (2-tailed)

.195

.

N

102

150

Sig. (2-tailed)
N

Risk aversion Average Value Correlation Coefficient
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Tables 34 and 35 above clearly indicate that no significant correlation exists between both DAP
use and risk aversion behavior as well as Urea use and risk aversion behavior. Although the
correlation co-efficient is positive implying increase in DAP and Urea usage as risk aversion
behavior increases, the value of the co-efficient (being considerably much less than 0.5) indicates
that the relationship between any type of fertilizer use and risk aversion behavior is quite weak.

The positive correlation between fertilizer use and risk aversion behavior is rather surprising.
One possible explanation for this might be the one given by (Gong et al., 2010). The explanation
given by these authors for the positive correlation between fertilizer use and risk aversion
behavior is that chemical fertilizer is associated with risk taking behavior but the effect of risk
aversion on chemical fertilizer use depends on the type of farmer i.e. whether the farmers are
subsistence farmers (those farmers producing largely for home consumption) or market oriented
farmers (those farmers producing largely for the market). The reasoning behind this is that
subsistence farmers are interested in stabilizing their production while market oriented farmers
are more interested in stabilizing their income. The results they came up with indicate that for
market oriented farmers, though risk aversion is positively correlated with fertilizer use; risk
aversion on its own has little effect on fertilizer use (Gong et al., 2010). According to the results
of the survey, most of the farmers are market oriented as they sell most of their output.
Therefore, one explanation for the positive relationship between risk aversion and input use
might be due to the fact that these farmers are also more interested in income stabilization than
production stabilization.

The risk aversion-input use relationship has been analyzed by two theoretical models developed
under the framework of technology adoption with production uncertainty (Feder 1980; Just and
Zilberman 1983) as cited by (Gong et al., 2010). The model developed by Feder (1980) as cited
by (Gong et al., 2010) assumes that modern technology might result in higher variability in
output than traditional technology and no fixed costs are associated with the adoption of this
technology. According to his model, the degree of farmers’ risk aversion has no significant effect
on farmers’ decision regarding the rate of fertilizer use per acre of land. Just and Zilberman
(1983) as cited by (Gong et al., 2010) added up on the explanation given by Feder (1980) by
including a fixed cost of adoption in their assumption. This fixed cost might interact with the
stochastic structure of production in determining the relationship between farm size and adoption
decisions. According to their model, the intensity of modern input use depends on: the nature of
risk associated with the input i.e. whether the input is risk increasing or decreasing and the
properties of the relative risk aversion i.e. whether it is increasing, decreasing or constant.
Considering the fact that chemical fertilizer is a risk increasing input, the prediction of their
model follows that farm size ought to be negatively correlated with the use of chemical fertilizer
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given that the relative risk aversion is decreasing. However, if the relative risk aversion is
increasing, farm size ought to be positively correlated with fertilizer use.

The results of the survey data also show that risk aversion on its own has little effect on fertilizer
use. Therefore, there might be a need to do another correlation to see the relationship between
farm size and fertilizer use given the fact that risk aversion is increasing. The result of table 34
verifies that farm size is positively correlated with fertilizer use. Therefore, this result seems to
fit the assumption of Just and Zilberman (1983) model. Therefore, a possible explanation for the
positive correlation between farm size and fertilizer use when relative risk aversion is increasing
might be the fact that farmers who have larger land size might compensate the yield uncertainty
resulting from increased fertilizer usage by increasing production through having more land.
Generally, this study revealed that risk aversion does not always result in sub-optimal use of
inputs.

Table 36: Pearson Correlation between farm size allocated to potato and fertilizer use

Correlations

Total amount of
Total land size
fertilizer applied in
allocated to potato kgs per 0.25 hectare
Total land size allocated to
potato

Pearson Correlation

1

Sig. (2-tailed)
N
Total amount of fertilizer applied Pearson Correlation
in kgs per 0.25 hectare
Sig. (2-tailed)
N

.106
.197

150

150

.106

1

.197
150

150
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4.4

Determinants of Potato Production

4.4.1 Econometric Analysis
The main objective of this paper, as stated in the first chapter, is to analyze the socio-economic
factors influencing potato production and yield at household level. In line with this, it is the
interest of this paper to see which socio-economic factors influence most potato production and
yield in the study area based on the survey results. In addition to analyzing factors influencing
potato production and yield, it might also be interesting to see what factors influence total land
allocated to potato.

4.4.2 Regression Results and Discussion
The regression results for total potato production and potato yield are presented on table 37
below. Table 37 gives a summary of the regression results for land allocated to potato.
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Table 37: OLS Regression Results for Potato Production and Yield
Variables

lnQ

lnY

Family Size

0.00209
(0.0176)

-0.00483
(0.0139)

0.0653***
(0.0236)

0.0273
(0.0195)

-0.0314
(0.111)

0.119
(0.114)

No. of times extension service
received

0.000648
(0.00243)

0.00112
(0.00172)

Experience in growing Potato

-0.00836
(0.0105)

0.00378
(0.00833)

Experience in Agriculture

0.000351
(0.0115)

0.00332
(0.00747)

Distance from input provider

0.00443
(0.00511)

0.00813
(0.00523)

-0.116
(0.112)

-0.0771
(0.106)

0.00460*
(0.00234)

0.00163
(0.00180)

Use of high yielding varieties
(Dummy)

-0.279**
(0.140)

-0.296**
(0.128)

No. of days for land preparation&
weeding

0.00705
(0.0139)

0.0130
(0.00985)

Log Total land for farming

0.425***
(0.110)

-0.308***
(0.0977)

Log Cost of hired labor

0.368***
(0.0656)

0.276***
(0.0624)

Log fertilizer use

0.337**
(0.147)

0.412***
(0.120)

_cons

-0.0324
(0.620)

-0.465
(0.577)

123

123

0.623

0.333

HH education
Training (Dummy)

Credit (Dummy)
Total Wealth

N
R-sq

Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01
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The regression results as presented above show that for potato production out of the 14
hypothesized variables 6 are significant whereas, for potato yield out of the hypothesized 14
variables, 4 are found to be significant. From the six significant variables, household education
level; total land for farming; cost of hired labor; fertilizer use; and total wealth contributed
significantly and positively as hypothesized. The outcome of high yielding variety usage was
rather unexpected. The use of high yielding variety contributes significantly but negatively to
potato production. One of the reasons for this might be the fact that the type of these high
yielding varieties might not be suitable to the agro-climatic conditions of the study area for not
all variety types are adaptable to all places. Another explanation might be that these varieties
might be vulnerable to diseases or might need different type of treatment than the indigenous
varieties. According to an informal interview conducted with an expert in the district agricultural
office, these varieties were tested for adaptability and were found to be fit to the area (expert
interview). Therefore, agro-climatic condition is not the reason for the negative relation but other
factors like higher vulnerability to diseases or lack of proper farm treatment might be the reasons
for the negative relation. It might also be due to soil mining effect but this cannot be verified
from the available data. Further research is required to explore the core factors that resulted in
such low returns. According to the survey result, only 25% of the respondents used these
varieties.
The interpretation of the results follows like this, a 1% increase in total land for farming leads to
an increase in total output by 0.42%. Looking at the values of R-squared (0.62), the explanatory
variables all together explained about 62% of the variation in potato production implying that the
model is a good one.
The results for potato yield are very similar to that of potato production as almost same variables
that are significant to potato production are also significant to yield. Cost of hired labor and
fertilizer use contributed significantly and positively as hypothesized while high yield variety
negatively contributes to yield as contrary to what is hypothesized. Total land for farming is also
negatively correlated with yield. One possible explanation for this might be the fact that those
who have less land tend to maximize the use of their input on a given area of land which has
positive implication on productivity while the reverse is true for those who have more land.
It can also be concluded from the results of table 37 above that none of the supporting services
contributed significantly to potato production and yield. Although these services (i.e. training
and extension) contributed positively to potato production and yield as hypothesized, none of
them seem to be significant. It can also be seen from table 37 that credit access is negatively
related to potato production though insignificant. This might be because farmers do not use the
credit they get for potato production but for other activities.

Coming back to the hypothesized variables influencing land allocated to potato, again linear
regression using OLS was used; the results are summarized in table 38 below.
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Table 38: OLS Regression Results for Land allocated to Potato
---------- ---------------------------------------------------------------------------------------------------------------------------------

Variables

Land allocated to potato

-------------------------------------------------------------------------------------------------------------------------------------------Family size

0.0112
(0.0151)

Experience in growing potato

-0.00440
(0.00622)

Experience in agriculture

-0.00198
(0.00540)

Cash income from potatoes

Credit (Dummy)

0.00000702*
(0.00000385)
0.00640
(0.0975)

Total Wealth

-0.000306
(0.00181)

Log Total land for farming

0.364***
(0.0423)

Mean Expected Price Potato

0.00312*
(0.00163)

Variance in expected potato price

-0.0000947
(0.000118)

Mean Expected Yield Potato

-0.0180*
(0.0106)

Variance in expected potato yield

0.0113**
(0.00556)

Production risk average value

0.00249
(0.0170)

Market risk average value

-0.0178
(0.0146)

Institutional risk average value

0.0282*
(0.0145)

Human risk average value

-0.0165
(0.0151)

Financial risk average value

-0.0103
(0.0106)

_cons

0.167
(0.257)
-----------------------------------------------------------------------------------------------------------------------------------------------------------N
150
R-sq
0.734
-----------------------------------------------------------------------------------------------------------------------------------------------------------Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01

67

Table 38 above shows that out of the hypothesized 16 variables, six are found to be significant.
Out of the six significant variables, cash income from potatoes, total land available for farming,
and mean expected price per quintal of potato contributed positively and significantly as
expected. Contrary to what was expected, variance in expected potato yield is positively related
to land allotted to potato. One of the reasons for this might be that if the expected variance in
yield is higher, a farmer might want to plant more just in case there is a loss. Another unexpected
result was that the mean expected yield is negatively correlated with land allotted to potato and is
significant at 10%. The reason for this might be the fact that if a farmer expects a higher yield,
he/she might plant less and allocate more land for other crops. The surprising result of these two
variables could not be explained with the available data. Although variance in expected potato
price is negatively correlated to land allotted to potato as expected, it is insignificant. Another
intriguing result is that of the positive correlation of institutional risk with land allotted to potato.
This is quite interesting as institutional risk basically deals with land (i.e. land redistribution and
increase in tax). One plausible explanation for this correlation might be the fact that as farmers
continue to face higher institutional risk from either land redistribution or increase in tax, they
tend to maximize the use of their current land in order to secure themselves from possible
adverse production and/or income loss that might arise from either increase in tax or land
redistribution. The other risk types (i.e. production, financial, human and market risks) seem to
have no significant effect on farmers’ decision to allocate land to potato.

In this model, all the explanatory variables together explained about 73% of the variation in the
dependent variable indicating that the model is a good one and well fit for the analysis.

4.5

Major Challenges faced by potato producers

One of the major research questions of this study was “what are the major production, marketing
and financial problems faced by potato producers in the area?” The survey results also revealed
that potato producers in the study area face various kinds of marketing, financial and production
problems.

4.5.1 Marketing problems
The most pronounced marketing problem households in the area face is shortage in supply of
fertilizer or inability to get it by the time needed; about 49.3% of them stated this as the most
difficult marketing problem they had to deal with. About 37.3% of the respondents said that fall
in price of their ware potatoes is another challenge. The other problem is the interference of
middlemen when farmers want to sell their potatoes to traders. The middlemen manipulate the
market price and farmers are forced to sell at a lower price. This is very common as farmers
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usually don’t sell their potatoes directly to traders; about 26.7% of the respondents stated this as
one of their most difficult challenge.

4.5.2 Financial problems
The most common financial problem faced by potato producers is that of meeting the
requirements of the existing credit providing institutions. About 16.7% of the respondents
mentioned this as one of their most difficult credit problem. The other financial problem is lack
of sufficient credit providing institutions in the area, most of the respondents said that the current
credit providing institutions are very few in number. About 10.7% of them mentioned this as one
of their serious challenges.

4.5.3 Production problems
The problems faced by households are not only limited to financial and marketing aspects.
Potato farmers are exposed to various kinds of production problems as well. The most common
production problem of potato producers in the study area is the incidence of diseases that damage
their potatoes. About 73.4% of the respondents mentioned this as one of their most serious
production problem. About 30.7% of the respondents said that their potatoes usually get rotten as
they don’t have stores. The other challenge that falls under this category is shortage of rainfall.
From the total households interviewed, about 24.7% of them mentioned this as one their
production problems. About 21.3% of the respondents also mentioned that incidence of pests is
another problem that has raised concern.
Table 39 below gives a summary of the major production, marketing and financial problems in
potato production as identified by the respondents.
Table 39: Summary of Major Challenges in Potato Production as Identified by Respondents
Problem Type

Ranking based on the
number of times the
problem was cited by
the respondents

1st

2nd

Marketing

Shortage in supply of Fall in
fertilizer or inability to potatoes
get it by the time needed

Financial

Difficulty in meeting the
requirements of the
existing credit providing
institutions.
Incidence of diseases

Production

3rd
price

of

their Manipulation of selling
price by middle men

Lack of sufficient credit
providing institutions in the
area

Unable to get credit by
the time needed

Potatoes usually get rotten
(lack of good storage
facility)

Shortage of rainfall

Source: Own survey, 2011
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5 Conclusions and Policy Implications
The results in chapter two of this paper clearly show that potato plays a significant role in the
country’s economy. It is a crop with the highest volume of production among all other root crops
and it also covers the largest area allotted to root crops in the country. In Ethiopia, potato is
produced by both private peasant holdings and commercial farms. Though the total production
by peasant holdings is much greater than that of commercial farms, the yield in commercial
farms is greater than the yield in private peasant holdings. This better yield among commercial
farms might be attributed to higher level of input use like fertilizer by commercial farms as
compared to private peasant holdings. There has been significant increase in total potato
production in the country but the improvement in yield is quite insignificant. Most of the potato
produced is consumed by households and less (33.61%) is used for sale and other purposes. The
country also exports very little amount of potato each year. The main destinations of the
country’s potato export are the neighboring countries mainly Djibouti.

From the individual farmers’ perspective, the survey results show that the production
characteristic in the study area is characterized by traditional rain-fed agriculture. The average
potato productivity (yield) in the study area is 136.24 quintals per hectare which is below the
potential. The farmers’ data also showed that potato has higher profitability per hectare
compared to other crops cultivated in the same season as potato; and this is the factor that
influenced farmers most to prefer potato production to production of other crops.

The study result also indicates that input costs like fertilizer cost and seed cost as well as labor
cost comprise large share of the total variable costs involved in potato production. Family labor
also plays significant role in the production of potato especially for Shashemene and Siraro
counties. One of the research questions was about the possible economic results of potato
production in the study area. In line with this, looking at the results of returns from potato
production, the survey results showed that potato production is in fact a highly profitable
investment for farmers in the region. It was also an interesting outcome of this study that
production costs per hectare and profitability vary across counties. Accordingly, Siraro County
incurs the highest variable cost per hectare while that of Shalla’s is the lowest. In terms of
profitability, Siraro and Shalla earned much higher returns from potatoes as compared to
Shashemene. There is also some difference in potato production and yield across the counties.
Having somehow similar land size allotted to potato, the production in Siraro and Shalla is
almost double that of Shashemene. Average yield in these two counties is also higher than that of
Shashemene. This might be due to higher level of fertilizer use in these two counties as
compared to Shashemene.
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The data collected from the farmers also revealed that most of the farmers receive trainings
pertaining to pre-harvest and postharvest practices as well as extension services from the district
level government office. Most of the farmers in the area also receive credit mainly from informal
sources like neighbors and relatives. It was also found out that farmers are not unaware of price
and market information but usually access these information through informal means.

The survey results also show that households are exposed to various types of production,
marketing, financial, institutional and human risks; production risk being the most serious one
and institutional risk being the least important one. Nevertheless, farmers use various types of
ex-ante and ex-post risk coping strategies to mitigate the effects of these risks. This study also
found out that there is positive but very weak correlation between risk aversion and total wealth
on one hand and between risk aversion and input use on the other hand. Therefore, this answers
one of the research questions about risk aversion and sub-optimal use of inputs. This study has
shown that risk aversion does not result in sub-optimal use of input (at least this is the case for
the farmers in the study area).

Following the basic research question as to which socio-economic factors influence potato
production and yield as well as land allotted to potato, it can also be concluded from the
regression results that household characteristics (mainly household education level) and input
use attributes strongly contribute to both potato production and yield. Total land for farming and
level of fertilizer use were found to be very strong determinants of potato production and yield. It
was also clear from the survey result of this study that none of the supporting services had
significant implication on production and yield. It was also found out that total land available for
farming, cash income from potatoes, mean expected price for potato, and institutional risks were
the most important socio-economic factors influencing land allocated to potato.

Even though farmers in the study area have realized increase in potato production especially for
the past two years, they still encounter various types of production, marketing, and financial
problems. Accordingly, on the basis of one of the research questions regarding problems
encountered by potato farmers, the most serious of these include: incidence of diseases, shortage
in supply of fertilizer, and difficulty in meeting the requirements of existing credit providing
institutions.

The study had come up with many interesting results which are quite helpful for the development
of the potato sub-sector in Ethiopia. However, there are also some limitations associated with the
study. One such limitation has to do with risk aversion measurement. Since it is very difficult to
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measure risk aversion objectively, subjective way of risk aversion measurement had to be used.
Just like most subjective measurements, this measurement also had its own drawbacks. For
instance, farmers might have other reasons, which are not necessarily related to risk aversion, to
agree or disagree with the questions presented to them. For instance, a farmer may choose to
specialize in different type of activities instead of specializing in one type of activity not
necessarily because he/she is risk averse but because he is endowed with the financial ability to
do so. However, compared with the other methods of risk aversion measurement (like the
gambling case), this seemed to be a more appropriate way of dealing with risk aversion
measurement as it presents the farmers with real life situations or farming decisions they have to
make. The other limitation had to do with the regression model. Some important inputs for
potato production had to be taken out from the regression analysis because of possible
endogeneity and mulitcollinearity problems. For instance, although land allocated to potato and
labor used for potato production were important components of the Cobb-Douglas production
function; they had to be eliminated from potato production and yield regressions due to potential
mulitcollinearity.

Based on the major findings of this paper, the following recommendations are presented
with possible policy implications:
It was evident from the study that although the country as a whole and farmers in the study area
witnessed increase in potato production through the past few years, the improvement in yield is
quite negligible. Therefore, improving yield at national level should be given more attention in
the coming years. This can be achieved through improving the supply and accessibility of
modern agricultural inputs like chemical fertilizer to the farmers. In addition, the current use of
high yielding varieties must be duly examined as the use of these varieties seems to affect potato
production and yield negatively. Although, the real cause for this negative return from the use of
high yielding varieties is not clearly known, possible reasons include lack of proper training of
farmers on the use of these varieties or disease vulnerability. Therefore, it might be wise to train
the farmers on the proper use of these varieties on field. The other reason could be soil mining
effect but this cannot be proved from the available data as well. Therefore, the current use of
high yielding varieties in the study area needs further research.

It is also an interesting result of this paper that farm household characteristics, especially the
level of education and input use attributes, are strong determinants of potato production and
yield. Accordingly, further improvement in input supply especially that of fertilizer; can have
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significant contribution to improving production and yield both at farmers’ level and country
level. However, as can be seen from the result of the survey, training and extension services are
not contributing significantly to potato production and yield. This might imply that the current
training and extension services delivered to the farmers in the area might have not brought any
significant improvement in the production process. Consequently, this calls for serious
monitoring and review of the current training and extension services being undertaken in the
area. Improving labor productivity should also be given due attention because although the
amount of labor used for potato production seems to be positively and significantly contributing
to production and yield, the number of days spent on pre-harvest practices (mainly land
preparation and weeding) is not significant in explaining the variation in both.

The answers of the farmers made it clear that there are some production, marketing and financial
problems that have to be dealt with in order to enhance potato production. Accordingly, in
addition to improving the supply and accessibility of agricultural inputs like fertilizer, the
government and policy planners should also take into account the need for stabilizing market
price so that no actor (whether traders or middle men) in the value chain manipulates the price.
Although the regression result showed that access to credit is not significant in explaining
variation in production and yield, according to the opinion of the majority of the respondents,
unavailability of loan or accessing credit in other words, is a challenge. Therefore, establishing
more credit providing institutions in the area should be given priority. It is also advisable for the
existing credit providing institutions to make their services more customer-friendly by lowering
their requirements.

In addition to marketing and financial problems, potato producers in the study area also face
different types of production problems. Though farmers are currently using fungicides to combat
the Late Blight disease which is highly prevalent in the area, this disease continues to be a
challenge. Therefore, introducing the right type of fungicides along with orienting the farmers on
proper usage; might be helpful in reducing the incidence and effect of diseases. Improving
storage facility should also be taken into account so that farmers can store their potatoes for
longer period. This is because one of the reasons farmers are forced to sell at a lower price is due
to the fact that they cannot store their potatoes, so they tend to sell them right away at a given
price. Finally, the issue of improving irrigation must be considered by development planners
because shortage of rainfall is one of the most serious challenges being faced by farmers in the
area.
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Annex 1: Questionnaire

Part 1: General Information

Date of interview: Day---------------Month------------------Year----------------------

Interviewed by-------------------------------------------------

PA---------------------------------

Sub- PA---------------------------------------

Household number-------------------------------------
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PART 2: HOUSEHOLD Characteristics
Name of the respondent: _____________________________________________

1.

2. Position of the respondent:

1.

Head of the household

2.

Spouse of head of the household

3.

Children

4.

relative

5

Other (

)

3. Age of the respondent (year): _____________
4. Gender of the respondent:
1

Male

2

Female

5. Total size of the family =

6. Highest level of formal education attained by the respondent =

7. Highest level of formal education attained in the family as a whole=

8. Primary activity of the respondent
a. Crop cultivation
b.

Cattle rearing

c.

Other off-farm activities
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9. Reason for doing the primary activity
a. It generates good income
b. I prefer doing it because I like it
c. I do it because it is easier to do this activity as compared to other activities
d. I do it because my father, grandfather, etc have been doing it
e. I do it because I don’t have any other option
f. Other (

)

10. Secondary activity of the respondent
a. Crop cultivation
b.

Cattle rearing

c.

Other off-farm activities

11. Reason for doing the secondary activity

a. It generates better supplementary income compared to other types of activities
b. I prefer doing it because I like it
c.

I do it because it is easier to do this activity as compared to other activities

d. Other (

)
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i. Training
Provider of
training

1.

6.

5.

4.

3.

2.

i. Training

S/N
Type/areas of
training

5. other

4. Post-harvest
practices

1=
government 1. Technique of
production
2= NGOs
2. Use of pesticides
3= Private
and herbicides
sector
3. Pre-havest
practices (like
ploughing, weeding
etc)

Code

Year
Year
Duration
began
ended
in days
training training

Provider of
extension
services

Part 3: Has the respondent participated in any type of training and extension programs in 2002?

c.. other

credit access

b. facilitating

Type of
services
1=Government received by
the
2= NGOs
households
3= Private
a.consultancy
sector
Code

Number
of times
the
household
received
the
service
during the
year
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8

7

6

Other (specify)

Ekub
Idir

FBOs (like Church and
mosque)

Women’s saving and credit

4

5

Youth Associations

Unions

2

3

Farmers’ Co-operatives

1

S/N

Yes=1
No=2

Are you a member of any of the
following
organizations/associations?

Part 4: Membership in organizations

When did you
join this
organization?
Year stopped being
member (if
applicable)

If you are not a member of
any of the above
associations, what is the
reason for it?
a. I didn’t see any use of
being member
b. I didn’t have enough
money for contribution, etc
c. I didn’t have enough time
d. I had a conflict with the
leaders
e. Other (specify)

Why did you decide to culminate the
membership (if applicable)

a I didn’t see any use of being member
b. I didn’t have enough money for
contribution, etc
c. I didn’t have enough time
d. I had a conflict with the leaders
e. Other (specify)
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PART 5: HOUSEHOLD WEALTH INCLUDING LAND
House

Roof:
1=corrugated
iron sheet, 2=
grass

Wall: 1=bricks,
2=mud, 3=wood

Livestock

Unit

Total

c.

Oxen

No.

d.

Cow

No.

e.

Goat

No.

f.

Mule/horse

No.

g.

Other cattle

No.

Physical items

Unit

h.

Bicycle

Pcs

i.

Motor cycle

Pcs

j.

Car/truck

No.

k.

Mobile phone

Pcs

l.

Radio

Pcs

m.

TV

Pcs

n.

Irrigation pump

Pcs

o.

Fridge

Pcs

p.

Pcs

q.

Grinding mill (for
grain)
Bajaj

pcs

r.

Wagen(cart)

Pcs

s.

Total Arable land
(owned)

hectare

Number of
rooms in the
house

Floor: 1=tiles,
2=cement,
3=mud

a.
b.

Total
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PART 6: INCOME
Income sources in 2002 (E.C) [Exclude income from potato production].
Income source

Form of income Quantity
1=cash
2=kind

Value
per unit
in Birr

Total Income
received birr

Remittance income from
family members
Assistance from relatives
or friends
Sale of animals and animal
products
Income from other offfarm activities like sale of
purified water, sale of
beverages, sale of
firewoods,etc

Income from other farm activities (excluding income from potatoes)
Crop type

Season

Amount
produced in
quintals

Amount sold
in quintals

Unit price in
birr

Total value
sold in birr

1st season
2nd season
1st season
2nd season
1st season
2nd season
1st season
2nd season
1st season
2nd season
1st season
2nd season
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PART 7: Major crops grown in 2002(E.C)
Total land size
allocated i.e
owned in
hectare

Crops

1

a.

Potatoes

b.

Wheat

c.

Barley

d.

Teff

e.

Maize

f.

Haricot beans

g.

Other Legumes

h.

Other

Total land size
allocated i.e
rented in
hectare

Total land size
allocated both
owned and
rented in
hectare i.e
Grand total

2

One Timad is a 50 x 50 m plot (1/4 of a hectare)

12. What is the total land size you have for farming (i.e both owned and rented)?
In possession/ under command
(in hectares)

Used for farming ?(in hectares)

Owned
Rented-in
Total

13. What is the total land size you rent out (in hectares)?

14. How much do you earn from this rent per year (in birr)?

84

Part 8. How do you compare potato farming in relation to other crops that are cultivated in the same
season as potato,in terms of the following?
1= very low

2= low

3= medium

4=high

5= very high

3= medium

4=Short

5= very
short

1. Market demand
2. Price
3. Profitability

per timad

4. Resistance to diseases
5. Intensity of production
management practices (in
terms of labor, time and
money)
6. Resistance to drought
Maturity

1= Very
long

2=long

7. Duration of maturity
15. From the seven factors stated above, which of them influenced you most to grow potatoes? Mention the
first three in order of importance.

Importance

Factor

1
2
3
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Potatoes

Bule (red round)

Jallenee

Gudane

Key Ababa
(China)

Key Dinich (Shul)

Nechi Ababa

Agazer (white)

Variety

2nd season

1st season

2nd season

1st season

2nd season

1st season

2nd season

1st season

2nd season

1st season

2nd season

1st season

2nd season

1st season

Season(please state
the month for which
each season applies)
(owned)

Amount
produced in
quintals

Amount sold
in quintals
(owned)

Amount
produced in
quintals
(rented)

Amount
sold in
quintals
(rented)

Unit Price
in Birr

Total value
for the sold
amount(in
birr)

PART 9: Potato production and sales in 2002 (E.C) (consider production and sale of potatoes in both owned and rented land)

Crop
type
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Where sold (e.g,
at farm level to
a trader, local
market, etc)

Part 10. Household’s experience in farming
Household’s
experience in:
a. Growing potatoes

Experience (year)

b. Agriculture in general

16. Potato production in the past two years
Last year’s total potato production 2001
in quintals

2000

17. If it has decreased, what do you think is the main reason for this loss?
a. Disease
b. Decrease in market demand
c. Decrease in price
d. Shortage in supply of inputs
e. Increase in price of inputs
f. Natural hazards
g. Drought
h. Because other crops are more profitable
i.

Other (please specify)

18. If it has increased, what do you think has contributed to this gain?
a. Since I use high yielding varieties
b. Since I use pesticides, herbicides and fungicides
c. Since I use inorganic fertilizer
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d. Since I use natural (organic) fertilizer
e. Increase in market demand
f. Increase in price of potatoes
g. Since it is more profitable than other crops
h. Increase in supply of inputs
i.

Other (please specify)

19. How far is your potato farm from your house? (in kms)

PART 11. Potato production methods
Technique of production
1. Crop rotation

Yes=1, No=2

2. Incorporating crop residues
3. Applying manure
4. Composting
5. Applying household refuse
6. Inorganic fertilizer
7. Herbicides
8. Pesticides
9. Integrated pest management
10. Use of oxen for ploughing
11. Use of tractors
12. Use of combiners
13. Irrigation
14. Hired labour
15. Reilly cropping
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weeding

planting

Land preparation before
planting

Potato production activities

Activity

women
Children
Total
Men
women
Children
Total
Men
women
Children
Total

Men

Type of
worker

Code

1
2
3

1
2
3

2
3

1

Labor used

Family

Amount
(personhours) per
day

women
Children
Total
Men
women
Children
Total
Men
women
Children
Total

Men

Type of
worker

Code

Labour hired in

1
2
3

1
2
3

2
3

1

PART 12: LABOUR ACQUISITION/DISPOSITION
This refers to estimating the amount and value of labor services the household hires in or out (both in
cash and kind), in 2002 (E.C)

Amount

Amount
(personhours)
per day

Wage or
other
payment
amount

89

Total amount
paid

Other off farm activities

Labor Hired Out

Harvesting

weeding

planting

Land preparation before planting

Other crop production activities 1.
Maize 2. Barley 3. Wheat 4. Teff 5.
Haricot beans

Harvesting

Children

Type of worker
Men
Women

Total

women
Children
Total
Men
women
Children

Amount

1
2
3

1
2
3

1
2
3

2
3

women
Children
Total
Men
women
Children
Total
Men

1

1
2
3

Men

Total

Men
women
Children

person/hrs/day

Wage

Units

Total

women
Children
Total
Men
women
Children

Total
Men
women
Children
Total
Men

women
Children

Men

Total

Men
women
Children

Total

1
2
3

1
2
3

1
2
3

2
3

1

1
2
3

Amount

Received

90

Other (specify)

Combiner

Pump

tractor

Equipments

Others (specify)

Oxen

Animal inputs

Others (specify)

Herbicides
fungicide
Pesticides

Compost

Manure

Inorganic fertilizer

Seed

Material inputs

Input type

Part 13: Input Costs

DAP
Urea

Bule (red round)

Gudane
Jallenee

Key Ababa (China)

Key Dinich (Shul)

Nechi Ababa

Agazer (white)

Input variety, state
type

5.own harvest

4.Local market

3.Government

1.Co-operative/union
2.NGO

Input source

Distance of this input provider from your
location

Amount applied in kgs (per hectare if
applicable)

Unit Price in
Birr

Total price in
Birr
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p

e. Other (specify)

d. I don’t know why

b. The institution has other
requirements I am not able to
meet
c. Loans were not available
by the time I needed it

If applied/asked, were any
loans received? Yes=1, No=2
If applied/asked but not
received, why not?
a. I didn’t have collateral

d. The service is not
customer friendly
e. Other (specify)

a. I don’t need it
b. I have other sources of
credit
c. I wouldn’t be able to pay

Credit code (Formal=1,
Informal=2)
Did you apply/ask for any loan
from this source? Yes=1, No=2
If did not apply/ask, why not?

Name of credit source

1
1

1

This refers to significant credit both in cash and kind
Agricult NGO Government
ural
bank
office

PART 14: CREDIT ACCESS

1

Microfinance
institution

1

Private
bank

2

Local
money
lender
2

The buyer of
your potatoes

2

A neighbor
or relative

2

“Equib”

1

Cooperativ
es/unio
ns
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Other(specif
y)

PART 15: AGRICULTURAL MARKETS
20. From whom or from which organization do you primarily obtain price
information?_______________________

a. Other farmers b. Wholesalers
c. Neighbors d. Unions e. co-operatives f. processors g.
personal observation h. family and friends i. public sector j. middlemen k. Radio l. Newspaper
m. Do not obtain price information n. others (Specify)_____________________

21. From whom or from which organization do you primarily obtain other market information like input
provision and market outlets?_______________________

a. Other farmers b. Wholesalers
c. Neighbors d. Unions e. co-operatives f. processors g.
personal observation h. family and friends i. public sector j. middlemen k. Radio l. Newspaper
m. Do not obtain price information n. others (Specify)_____________________

If the answer to both 20 and 21 is m, then proceed to 22 and 23
22. What additional information would you like to obtain?________________________
A. Marketing opportunity B. Transportation cost C. Input sources D. others
(specify)_______________________

23. What would be the best or most effective method of providing information on prices and markets to
you?
A. Radio
B.. TV C. Posted bulletin D. Press E. Telephone F. Contacting informed people g.
Other______________________
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Land redistribution

Institutional risks

Inability to predict prices of input and
output before making decisions on
how much input to buy and output to
sell

Unreliable market for output

Unreliable market for inputs

Market risk

Other natural hazards

Incidence of diseases

Incidence of pests

Bad weather

Crop failure

Production risk

Types of risks

Chances
of
occurrenc
e
1=Very
unlikely
2=
Unlikely

3=
sometimes

the severity of the consequences of each of the following incidents.

Indicate in a scale ranging from 1 to 5 the chances of occurrence and

Section 1. Major types of risks faced by households

PART 16: RISK IN AGRICULTURE

4=likely

5=Very
likely

1=Very mild

Severity of
consequenc
es
2=mild

3=Somehow
serious

4=serious
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5=Catastrophic

Unavailability of loan when needed

Difficulty in ensuring collateral

Difficulty in paying borrowed money

Financial risk

Carelessness of the people who work
in the farm

Prolonged and serious illness of
people who work in the farm and
household head

Death of head of household and
people who work in the farm
Divorce of husband and wife owning
the farm in partnership

Human risks

Increase in tax
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i. Other(specify)

h. Saving

g. Sending family members elsewhere to generate more income

f. Engaging in contracts like share cropping

e.Doing different types of activities including off-farm activities instead of specializing only on potato production

d. Using pesticides and fungicides

c. Practising irrigation instead of depending only on rain-fed agriculture

b. Planting low yielding but rapidly maturing varieties to reduce crop failure

a. Selling off productive assets like livestock and other assets to smooth consumption

Section 2: What kind of measures have you been taking to reduce the incidence and effects of the risks mentioned above?
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1

Potato

Name of crop

Table 2.

4
good

3
normal

Unit to which the
price refers

2

5
bad

3
Normal

4
good

5
bad

What price do you expect in the next season
under 3 conditions

PRICES OF CROPS UNDER NORMAL, GOOD AND BAD
CONDITIONS
Potato and 3 other crops

Unit of
measurement of
production

Name of crop

Potato

2

1

What yield would you expect in the
next season under 3 conditions

YIELDS OF CROPS UNDER NORMAL, GOOD AND
BAD CONDITIONS

Potato and 3 other crops

Table 1

Unit of
measurement
of area

7

normal

8

good

9

6
Normal

7
good

8
bad

bad

10

What yield would you expect in
the season after the next
season under 3 conditions

What price do you expect in the season after the next season
under 3 conditions

Annual crops

Area to
which the
yield refer

6

Annual crops

With respect to potato and the 3 other most important crops, we would like to ask about the expected yields in the next two
seasons under normal conditions, under bad or adverse conditions, and under good conditions

PART 16 Section 3. Risks in crop
cultivation

Area to which
the yield refer

11
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Unit of
measurement
of area

12

I engage in growing
different types of crops
instead of specializing
only in one type of crop
I usually store some of
the harvest and sell
them later on during
the year when price
increases
I usually have
oral/written contracts
with my buyers before I
sell my products
I participate in food for
work and safety net
programs
I usually save some
amount of money
I invest in off-farm
activities like selling
handicrafts, selling
firewood, selling
beverages, etc

1= Totally disagree

2=Disagree

3= Neutral

4= Agree

5. Totally agree

Please indicate the extent to which you agree with the following statements. Positive responses for the following questions indicate that
the respondent is more risk averse.

PART 16 Section 4: Risk aversion measurement
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(PART 16 CONT………)
Please indicate the extent to which you agree with the following statements. Positive
responses for the following questions indicate that the respondent is less risk averse
(more risk taker).
1= Totally
disagree

2=Disagree

3= Neutral

4= Agree

5. Totally
agree

I was among the
first to use new
product variety
in this ‘Kebele’
I was among the
first to buy
chemical
fertilizer in this
‘Kebele’
I was among the
first to introduce
new farming
systems in this
‘Kebele’
I was among the
first to adopt
modern
technologies in
farming in this
‘kebele’

24. What are the most important challenges you face with regards to marketing of potatoes?

25. What are the most important challenges you face with regards to accessing credit facilities?

26. What are the most important challenges you face with regards to production of potatoes?
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Annex 2. Summary of High Yielding Potato Varieties

Variety Name

Altitude (meters
above sea level)

Rainfall(in mm)

Year of Release

750-1000

Productivity in
Farmers’ Farm
(quintal/ hectare)
202

Tolicha

1600-3000

Wechecha

1600-3000

750-1000

175

1997

Degemegn

1600-2800

750-1000

257

2002

Zengena

2000-3100

1000-1500

225-250

2001

Gosa

2000-2800

1000-1500

220-250

2002

Gorebella

2200-3200

800-925

260-300

2002

Gera

2200-3200

800-925

-

2003

Jalene

1600-2800

750-1000

291

2002

Menagesha

>2400

750-1000

-

1993

Yeakababiw

1600-3100

980-1398

40-60

-

Gudane

-

-

-

2006

Bulle

-

-

-

2005

1993

Source: (MOARD, n.d)
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Annex 3. Summary of Descriptive Statistics
Dimensions
Operational
Variables
Farm household
characteristics

Production
Characteristics

HH Age

Returns from potato (in
birr)

Standard Deviation
35

10.5

HH Education Level
HH experience (in
years) in agriculture

7
11.2

3.2
6.9

HH experience (in
years) in potato
production
Family Size

18.4

8.5

8.8

4.4

1.005

0.96

2.1

1.7

Total Potato production
in quintals

138.3

186.2

Potato Yield (qt/ha)

136.2

89.9

Land preparation

495.5

506.7

Planting
Weeding
Harvesting

739.5
1058.8
1322.6

1189.7
1295.5
1663.7

Total labor cost

3607.5

3724.3

Total cost of family
labor

1747.3

2491.4

Cost of hired labor

1916.7

2485.1

Oxen Rent

441.4

236.1

Land Rent

416.5

733.5

Seed Cost

1871.3

3587.8

Fertilizer Cost

1890.2

2163.7

Fungicide cost

603.9

708.4

Input costs without
labor
Total variable cost

4761.4

5646

8368.6

8856.7

Total Variable Cost
without opportunity cost
of labor
Gross margin

6666.5

7575.7

14443.2

27936.3

10190.7

22828

Potato Farm Size(ha)
Total Farm Size(ha)

Variable costs in birr

Mean

Cash income from
potatoes
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Annex 4. Area, Production and Yield of Crops for Private Peasant Holdings of Ethiopia
for Meher (Main) season for the year 2009/10

Source:(CSA, 2010a)

102

Annex 5. Area, Production and Yield of Crops for Commercial farms of Ethiopia for
Meher (Main) season for the year 2009/10

Source (CSA, 2010d)
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