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Abstract
This research examines the socio-economic impact of pigeonpea (Cajanus cajan) on rural
livelihoods of Mozambique. The specific goals are to describe and understand the role of
pigeonpea in the farming system of Gurue; analyse pigeonpea production with a focus on
the five assets of the Sustainable Rural Livelihoods Framework; and generate
recommendations of livelihood strategies that are not being adopted in the portfolio of
activities that involve pigeonpea, based on an extensive literature review.
A case study was done in the Gurue district in Mozambique, particularly in Posto
Administrativo de Lioma. A survey was conducted of 200 farmer households in four
villages, namely, Lioma-sede, Magige, Nintulo and Tetete. Moreover, community meetings
were held and observations were made to verify the collected information obtained. The
analysis was done using STATA 10.0 in which logit and tobit regression models were
developed.
The results are divided into two parts, descriptive and analytical. The first part indicates
that pigeonpea is grown mainly with two goals, consumption and commercialization.
Furthermore, there are other benefits which are recognized by farmers, such as soil fertility
enhancement, yield increase of the crop subsequent to pigeonpea, nutrient source and
reduction in input costs. In comparison, the second part highlights that pigeonpea has
limited impact on the farmers’ livelihoods. The crop has a significant impact on natural,
physical and financial capitals, although human and social capitals are not affected.
It is concluded that pigeonpea is a multi-purpose crop in rural livelihoods, specifically in
dealing with poverty related problems, such as HIV/AIDS impact and food insecurity.
Additionally, it also has potential for improving livelihoods of rural people and long-term
enhancement of competitiveness of Mozambican pigeonpea in international markets.
Therefore, it should be promoted as a major legume crop in the country.

Keywords: Pigeonpea, Sustainable Livelihoods Framework, natural capital, human
capital, physical capital, financial capital and social capital.
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1. Introduction
Pigeonpea (Cajanus cajan) is a multi-purpose grain legume, particularly grown in the
tropics. It has capacity to adjust to the poor agro-ecological conditions prevalent in those
areas. Further, it provides various opportunities to farmers to enhance their livelihoods.
This legume crop is important and the area grown is increasing substantially over time,
especially in semi-arid regions of Africa. However, there is relatively little documentation
available related to pigeonpea. Even the statistical data on FAO’s website does not indicate
statistics of pigeonpea for all the countries in which it is grown (Snapp et al. 2003; Odeny
2007). Furthermore, Mozambique is a country that does not appear in the database of FAO.
However, some papers indicate the potential of pigeonpea production in Mozambique
(ICRISAT 2001; Jones et al. 2002) and its participation in the international market in the
past. But, very few studies have been conducted which are related to the socio-economic
impact of this crop (Shiferaw et al. 2007).
This research examines the hypothesis that pigeonpea is a strategic crop to enhance
farmers’ livelihoods in Mozambique and this is analysed through a socio-economic impact
study. The specific goals of this research are: describe and understand the role of pigeonpea
in a farming system, analyse pigeonpea production through five livelihood assets and
produce recommendations concerning the other uses of pigeonpea to increase its potential
as a crop in Mozambique.
The study utilizes the Sustainable Livelihoods Approach (SLA). Pigeonpea is analysed in
relation to five assets: natural, human, physical, social and financial.
This thesis is organized into eight chapters. After this introduction, a literature review is
presented to guide this research. The third chapter is the methodology which was used to
achieve the study goals. The results are reported in two different chapters, four and five:
four gives the descriptive results, while the five is more analytical. Chapter six discusses all
results in the context of the available scientific literature. The last chapter concludes, and
presents the main findings and recommends how poverty in Mozambique could be tackled
through the further adoption of pigeonpea.
8

Agriculture in Mozambique: How pigeonpea can contribute to meet the agricultural
challenges?
Mozambique faced a difficult period in the 90s. Poverty was dominating the country up to
that time. Since it started the development process, agriculture is considered an engine for
rural development. However, there are also factors that are undermining agriculture’s role,
such as an epidemic of HIV/AIDS and the diminishing role of women.
Mozambique was badly affected by war up to the early 1990s. After this difficult time,
Gross Domestic Product (GDP) reached higher levels, and the poverty rate declined from
69.4 percent in 1996-97 to 54.1 percent in 2002-03 (Bruck and van den Broeck 2006).
During the same period agricultures’ contribution to GDP had grown, followed by a
subsequent drop. Agriculture underpins the Mozambique’s economy. It accounts for
approximately one fifth of gross domestic product (GDP) and four fifths of exports (World
Bank 2004, cited in: DFID 2005; IFAD 2007 & The World Bank 2008b1). This sector has
been growing at an annual rate of 7.3, 5.5 and 8.3 during the 1980s, the 1990s and 2000-05,
respectively (The World Bank 2008a). Agriculture is the main activity and an opportunity
to overcome poverty and enhance food security in the country. Mozambique has potential
due to its diversity of soil that can support a range of crops.
The problem of food insecurity and lower levels of nutrition is a threat for human capital in
Mozambique. Thus, PARPA II includes some innovations in the educational sector, such as
the link between food security and nutrition, and HIV/AIDS. Humans who do not have a
good diet are more vulnerable to infections. This link is viewed in two-ways: HIV/AIDS
can affect food insecurity and the nutritional level of the population and latter can also
affect the prevalence of HIV/AIDS. Furthermore, a study highlights the relationship
between households affected by HIV/AIDS and growing cereals and legumes, since these
are the main components of diet in rural Mozambique (see SETSAN 2007). The important
role of these crops is known for the welfare of rural people.
More than 80 percent of Mozambique’s population live in rural areas, and agriculture is
their main economic activity. The key staple crops produced are maize, pigeonpea,
sorghum, rice, millet, potatoes, sweet potatoes and cassava. The most frequently grown
1
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vegetables (horticultural production) are tomatoes, cabbage, pumpkin, garlic, piri-piri,
pepper, okra, cucumber and onions. Cash crops are copra, cashew nut, sesame, sugarcane,
sunflower and soybean2. The most common leguminous crops in Mozambique are
cowpeas, mung beans, common beans, groundnuts, and pigeonpea. The latter has
traditionally been grown as a subsistence crop in intercropping systems and then eaten at
home as a freshly cooked vegetable or in stews. There are a number of varieties with
different lengths of life cycle, but they are not widely known in Mozambique, so mostly the
long duration pigeonpea of local variety is grown (Bias and Cynthia 2003).
After looking at the main issues that are affecting agricultural progress, it is suggested in
this study that pigeonpea, as one of the legumes grown in the country, can contribute to
address them, as well as enhance smallholders’ livelihoods. Increasing usage of this crop
can potentially contribute to alleviate poverty, taking into account the existence of local and
international market demand. This livelihood strategy would bring environmental, human,
economic and social benefits for poor farmers.
Pigeonpea is a traditional crop that has been grown in some regions of the country,
therefore, it would involve less cost and time to promote it. Evidence suggests that it would
be a strategy that ensures sustainable rural development, with benefits in the medium to
long term. The crop has been recommended to reduce food insecurity nutritional problems
(Bias and Cynthia 2003). As pigeonpea suits the small farm size of farmers, it could be
used as a starting point to face the challenges of agriculture and reduce malnutrition levels.
Pigeonpea statistics
Pigeonpea is one of the crops that is grown in Mozambique and was introduced during the
colonial period. It is originally from India, and it is widely grown in tropics and sub-tropics.
Pigeonpea has a major role in the agricultural development of semi-arid tropics for food
security and income for farmers of developing countries (ICRISAT 2003). However, it is
stated in the literature that pigeonpea areas and production statistics are often under
estimated (ICRISAT 2001). Statistics from the FAO from the 1980s to 1990s show that
overall pigeonpea production in the world has been increasing, however only a few
countries were included as major pigeonpea producers, such as India, Myanmar, Malawi,

2
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Uganda, Kenya and Tanzania. Pigeonpea production in Africa accounts for ten percent of
the total world production and area. The relative statistics of production and areas of
pigeonpea crops in Africa are summarized below.
Table 1: Areas and production of pigeonpea in Africa
African
Coverage (%)
Countries
Area
Production
Kenya

34

18

Malawi

33

39

Uganda
Tanzania

17
16

23
19

Not known

Not known

Mozambique
Source: ICRISAT 2001.

From Table 1, it is clear that there is a gap of data regarding pigeonpea in Mozambique.
Moreover, research reveals that a substantial portion of pigeonpea attributed to Malawi is
actually produced in Mozambique, which crosses the border through informal trade
(Technoserve 1998). This diminishes Mozambique’s reported contribution in pigeonpea
production (ICRISAT 2001).
Although the Mozambican contribution in international markets is unknown, at a continent
level, eastern and southern Africa, followed by Myanmar, is the world’s second largest
exporter to India. The growth of African pigeonpea exports is limited by its inconsistency
of production and high costs of transport and transaction. Africa supplies only 20 percent of
Indian import requirements, whilst the remaining 80 percent are satisfied by Myanmar
(ICRISAT 2001). The latter has a competitive advantage and meets the needs of the Indian
market.
The civil war in Mozambique up to 1992, affected pigeonpea exportation to India and
cross-border trade was practiced through informal trade. A plan was developed to
encourage rotation between a cash crop, cotton and pigeonpea to have higher profit,
renovate soils and meet the market demands of pigeonpea from India (Jones et al. 2002).
Furthermore, to satisfy major importers farmers were organized and associations were
formed. The areas of Mozambique with the highest production of pigeonpea that can export
the product to major markets, are located in the proximity of Nacala Harbour.
Greater participation of pigeonpea growers in international trade can lead to the adoption of
improved technologies and it will further contribute to improving food security and
11

reducing poverty levels of developing countries. Moreover, to reach this stage, a study of
the pigeonpea subsector done by Technoserve in 1998 recommended formation of farmers’
organizations or associations to meet quantity and quality requirements of the two main
markets, Malawi and India.
Table 2 reports the available information from national surveys in Mozambique for
pigeonpea production over the years (table 2). Although this crop was produced for many
years, data are only available from 2000.
Table 2: Pigeonpea production in Mozambique over the time
(CAP – Censo agro-pecuario, TIA – Trabalho de inquerito Agricola)
Sources of information

Pigeonpea production
(tons)

CAP 2000

70 000

TIA 2002

32 000

TIA 2003

51 000

TIA 2006

62 000

Source: TIA 2006

Pigeonpea is the third most important legume in Mozambique, following cowpea and
beans. Data on the agricultural sector of the country reports sold quantities of different
legume crops and the amount of cowpea and pigeonpea sold is equal. This suggests that the
studied crop is increasing in importance as a cash crop in Mozambique. National statistics
of the Ministry de Agriculture highlights Zambezia as the province with the highest
production of pigeonpea.
In recent years, Mozambican producers have re-developed trade with Malawi for dhal
processing, and turned this into a cash crop for northern farmers. The private company,
Sagar Zambezia Limitada has a pigeonpea factory that was installed in Zambezia to process
pigeon peas for dhal exports to the Middle East and India.

2.

Literature Review

This chapter is organized in two main parts. In the first, the crop of pigeonpea is
introduced, along with its advantages and role within the farming system and farmers’
welfare in rural areas. In the second, the Sustainable Livelihood Approach is introduced,
and a discussion is provided on how it has been evolving with time. The chapter ends with
a discussion of the “assets pentagon”, which is part of the Sustainable Livelihood
12

framework used to collect and analyze the impact of pigeonpea on livelihoods of rural
households.

2.1. Pigeonpea (Cajanus cajan (L.) Millsp.)
In semi-arid tropical Africa, the process of agricultural settlement traditionally followed a
cyclical pattern. However, this cycle is under threat due to high population density. Land is
cleared for cropping and fallowing periods are not commonly used. Very often, yields of
crops decline over the years because of nutrient depletion and this leads to food insecurity
(Smaling et al. 1997). However, fertilizers are expensive, unavailable and unaffordable for
the small-scale farmers in many regions of sub-Saharan Africa (Buresh and Giller 1998).
Thus, low soil fertility, limited resources, nutrient mining and frequent periods of droughts
are the main factors that constrain increasing agricultural productivity in sub-Saharan
Africa (Myaka et al. 2007). Thus, researchers suggest biological solutions, such as
intercropping maize and pigeonpea, to overcome the constraints on labor and resources and
make African agriculture more sustainable (Myaka et al. 2006; Dakora and Keya 1997).
Legumes are used in many regions to aid in diversifying farming systems, cope with erratic
rainfall environments and enhance soil fertility (Hogh-Jensen et al. 2007; Ncube et al.
2007; Tobita et al. 1994; Odeny 2007; Graham and Vance 2003; Snapp et al 2003; Dakora
and Keya 1997). This group of crops has gained increasing importance in the semi-arid
tropics through its ability to fix Nitrogen, improve soil structure and tolerate droughts.
Coincidently, in Southern Africa a practice of intercropping cereals with legume is very
common, Mozambique included. Additionally, legumes also provide farmers with an
important source of protein and income (Mapfumo and Giller, 2001). These are also
numerous functions of legumes in the farming system on the semi-arid environment (see
Katayam et al. 1995; Ahmed et al. 1997; Dakora and Keya, 1997; Sauerborn et al. 2000;
Rao and Mathuva, 2000; Abyena and Karbo 2005; Ncube et al. 2007; Pypers et al. 2007;
Hogh-Jensen et al. 2007; Adu-Gyamfi et al. 2007).
Pigeonpea is among the most important legumes that are grown and consumed in the semiarid tropics of the world. Additionally, it is highly recommended as a biological
intervention to improve soil fertility, yield levels and farmers’ food security (Myaka et al.
2006; Odeny 2007). Pigeonpea has many advantages for farmers in rural areas, which is the
13

reason why it is designated as a ‘multipurpose crop’(Myaka et al. 2006). It is also
important for the provision of cash income for households of Eastern and Southern Africa
(Mergeai et al. 2001). It plays an important role for the farming system via its nitrogen
fixation ability, increasing the yield of companion crops, makes soluble phosphorus
available for plants, and rejuvenates soil. Additionally, pigeonpea is the legume crop used
in improved fallows, to feed livestock and to balance the cereal-based human diet of the
rural tropics. Although pigeonpea is used as a source of fuel wood in many places of semiarid Africa (Kenya, Malawi and Tanzania, see Adu-Gyamfi et al. 2007; Myaka et al. 2006;
Mergeai et al. 2001), in Mozambique this practice is not commonly found.

2.1.1. Increasing yield through Nitrogen (N) fixation
Pigeonpea has a deep taproot, reaching up to 3 metres in depth, which gives it an ability to
fix N into the soil. This extensive root system establishes a symbiosis with a bacterium
called Rhizobium and N fixation occurs in the soil. N is then used by other plants in the
intercropping or rotation system. In farms with intercropped pigeonpea, N from deeper in
the soil could be utilized, even if the surface has become depleted (Katayama 1995).
Frequently, poor farmers intercrop pigeonpea with cereals as a practice to make the farming
system sustainable. In this, the first group of crops has an advantage to meet their N
requirement, especially during the earlier stages of growth (Katayama 1995). This happens
due to cereals rapid extensive root proliferation in the surface soil, whilst pigeonpea takes
time to develop its root systems. Grain legumes fix approximately 15-210 kg N ha-1 that
makes them suitable for the cropping system of traditional farmers in sub-Saharan Africa
(Dakora & Keya 1997). Adu-Gyamfi et al. (2007) quantifies the amount of N fixed by
pigeonpea as between 6 to 117 kg N ha-1 from experiments conducted in Tanzania and
Malawi. Studies in many places of Africa have been done to assess and quantify the
benefits of pigeonpea on cereals production in either intercropping or rotation farming
systems. (Katayama et al. 1995; Sauerborne 2000; Rao & Mathuva 2000;Adu-Gyamfi et al.
2007; Myaka et al. 2006; Hogh-Jonsen et al. 2007; MacRobert et al. 2007; ICRISAT
2007). The results vary, some found that intercropping greatly increases the yield of cereals
and others point out the better yield results for crop rotation of pigeonpea with a cereal
crop.
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Farmers in sub-Saharan Africa practice rain-fed agriculture with minimum usage of inputs,
which puts them at risk of income fluctuation and possible welfare loss. Irregularity of
rainfall, pest or disease infection and extreme temperatures can adversely affect farm
production. Intercropped and rotation patterns of cultivation of cereals and pigeonpea make
farmers less susceptible to crop failure and allow better management of land and labor and
the increased yield of the cereal crops. Pigeonpea is considered one of few crops with high
potential to improve productivity per area due to its complementarity with maize (Mccown
et al. 1992; Myaka et al. 2006; Nene and Sheila 1990; Sakala et al. 2000, cited in: HoghJensen et al 2007). Studies all over Western, Southern and Eastern Africa shows higher
yield obtained through the use of pigeonpea (Adu-Gyamfi et al. 2007; Myaka et al. 2006;
Hogh-Jonsen et al. 2007; MacRobert et al. 2007; Ncube et al. 2007; Rao & Mathuva 2000;
Katayama et al. 1995; Sauerborne 2000). Ncube et al. (2007) in their study in Zimbabwe
concluded that pigeonpea increases sorghum grain yield, in a very dry season, by up to 30
to 100 percent. This occurs via biological N fixation by the legume and subsequent higher
N availability for the cereal crop – the so-called ‘legume effect’ (Rego and Seeling 1996;
Giller et al. 1997, cited in: Rao & Mathuva 2000).
Given that the poverty level is high in sub-Saharan Africa, improving the livelihoods of
people should be done by engaging with poor farmers and promoting what is suitable and
does not compromise their traditions and/or values. This is important since the breakdown
of traditional practices encourages resource depletion (Myaka et al 2006).
Labour and capital have been mentioned as limited resources at the rural household level in
Mozambique; this hampers various initiatives for poverty reduction. Pigeonpea requires
less labour and capital and gives a higher return than other crops, so it is considered to be a
more profitable cropping system (Hogh-Jonsen et al. 2007; Myaka et al. 2006; Rao &
Mathuva 2000; Degrande 2001, cited in: Abunyewa and Karbo 2004). Moreover, it does
not require any specific inputs that would increase the cost of production to farmers.
Farmers can produce pigeonpea at a lower seed cost because most of them use seeds from
the previous years’ stock (Sakala et al. 2003, cited in: Myaka et al. 2006).
Rotation and intercropped systems of pigeonpea and cereals (maize, sorghum) have been
studied and has found similar results. Rotation of cereals with a legume crop gives higher
yields of maize and sorghum than a rotation involving cereals grown in monoculture
15

(Sauerborn et al. 2000). The authors also suggest that rotation of a cereal crop and
pigeonpea resulted in a higher yield of maize and sorghum, in comparison to intercropping,
due to less nitrogen fixation in the latter cropping system (Sauerborn et al. 2000; Dakora &
Keya 1997). This signifies that the amount of N lost by farmers due to intensive cultivation,
(a common practice in sub-Saharan Africa), is recovered when cereals are rotated with
pigeonpea. A recent study carried out in northern and central Mozambique has shown that
rotation of maize and pigeonpea accumulates higher quantities of nitrogen in the soil,
compared with maize and groundnuts. This benefit is hence viewed as a strategy for
sustainable farming.

2.1.2. Availability of soluble Phosphorus (P)
Pigeonpea is also known for its ability to access insoluble phosphates in soil low in P,
increasing the availability of soluble P for other crops. As an effect of previous pigeonpea
cultivation, any other crop can take advantage of P accessible in the soil. Pigeonpea is able
to efficiently use iron-bound phosphorus (Fe-P), while cereals cannot and thus become
highly dependent on pigeonpea to make P available. Pigeonpea releases acids from its
roots, which react with Calcium- and Iron-bound phosphate for plant uptake (Johansen
1993). Furthermore, continuous depletion of P by maize is remedied by including
pigeonpea in the farming system, irrespective of residue management (Myaka et al. 2006;
Adu-Gyamfi et al. 2007). Besides this, a strategy used in Africa to improve P availability is
to apply Phosphate Rock (PR) to cereals. Recently, intercropping maize with legumes has
been suggested to improve PR use. A study carried out in Nigeria shows that supplying
legumes with PR improves P availability in the soil and P acquisition for subsequent crops
(Pypers et al. 2007). Besides this, pigeonpea roots have an important role to play in making
soluble P available in some soils (Ae et al. 1990, cited in: Snapp et al. 2003).

2.1.3. Soil structure improvement
A long-term effect of pigeonpea is soil structure improvement. Pigeonpea residues are
particularly useful as a source of soil organic matter; either leaves and/or roots of the plant
produce detritus that are decomposed by organisms living in the soil (Snapp et al. 2003).
An experiment conducted in western Nigeria comparing soil analysis after a season of sole
maize and maize intercropped with pigeonpea found that Magnesium, Calcium, Potassium
and organic matter were increased as a result of better root growth and associated better
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acquisition of these nutrients (Lal 1977, cited in: Sauerborn et al. 1999). Additionally,
pigeonpea has been reported to capture minerals from deeper soil horizons to the surface,
improving soil air circulation, moisture retention, infiltration (Rao et al. 2002) and nutrient
recycling. Associated with a deep rooting system is the capacity to break the plough pans.
Roots also create and stabilize soil aggregation in surrounding areas. Hence, pigeonpea is
known as a promoter of soil structure enhancement.
The crop produces biomass that contributes to the life in soil layers, which is important for
the practice of agriculture and which influences the infiltration process, affecting positive
retention capability of soil as well. Additionally, research conducted in Southern Benin and
West Africa shows that pigeopea has high biomass productivity (Boenringer and Leihner
1997). In farming systems with improved pigeonpea fallow, it has also been shown to
improve soil organic carbon and cation exchange capacity (CEC) (OKE 2007; Abunyewa
& Karbo 2004), which was measured in Southern Brazil, raising CEC by 70 percent
(FAO, 2001).

2.1.4. Improved Fallow
In semi-tropical Africa improved fallows have been applied to replenish soil fertility. This
practice involves intercropping legumes with cereals. It was introduced to secure soil
fertility and improve land management (Sauerborn, 1999). Studies in Ghana and Nigeria
assessed pigeonpea for improved fallow. These show that this practice improves nutrient
(organic Carbon, total Nitrogen and Phosphorus) availability in the soil after 2 years
(Abunyewa & Karbo 2005; OKE 2007). Furthermore, the study conducted in Ghana also
revealed the increase in cation exchange capacity. One refers to pigeonpea impact in the
upper 15 cm of the soil layer (Myaka et al. 2006), whereas another refutes it (Snaydon
1996). Pigeonpea’s benefits could be seen below 15 cm depth, as it has long roots and
nutrients could leach with rainfall (Saka et al. 1998).

2.1.5. Fodder production
Pigeonpea is used in farming systems as fodder for animal production, especially in tropical
Asia. An agronomist in El Reno found that pigeonpea has the potential to fill the gap of
forage availability in summer (Arnold 2002). It can thus provide farmers with a lowered
cost of livestock production and reduce the risk of soil erosion (ibid). However, these
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benefits are not specific to the use of pigeonpea. Many legume crops are being extensively
used for animal production. These are widely used to sustain meat and dairy production in
the infertile soils of the tropics. Pigeonpea is one of the preferred species used in the
livestock system by farmers in Ethiopia (Amede et al. 2005). As this group of crops has
potential to adapt to very harsh climatic conditions and ecosystems with highly depleted
soils, it can improve the soil and also maintain the animals and consequently the products
derived from them.

2.1.6. Balance cereal-based human diet
Pigeonpea is important for enhancement of food security in sub-Saharan Africa. It is a
primary source of protein, minerals and vitamins which balances the intake of nutrients
from cereals; it is the main component of human diet in many parts of Africa. (Odeny
2007; Faris and Singh 1990). Pigeonpea has other nutrients when digested. These are Iron
(Fe), Phosphorus(P), carbohydrates, crude fiber, lipids, and minerals, Calcium (Ca), P,
Magnesium, (Mg), Fe, Sulphur (S) and Potassium (K). It also contains the water soluble
vitamins: thiamine, riboflavin and niacin. It also has five times more vitamin A and three
times more vitamin C than peas (Odeny 2007). It thus stands to overcome malnutrition
caused by deficiency in energy and nutrients. Although some anti-nutritional factors are
present in pigeonpea, such as protease inhibitors, amylase inhibitors, phytolectins,
polyphenols, and oligosaccharides, these are destroyed in the cooking process (Singh &
Eggum 1984; Singh 1993).
In Mozambique, the level of poverty has been reduced over time. Nevertheless,
malnutrition has increased significantly, affecting the rates of food security in this country
(Government of Mozambique 2005). Pigeonpea satisfies three important factors which
promote food security: availability, access and ability to use. Apart from fostering food
security, it also provides farmers an opportunity to obtain some cash through sale of surplus
production and thus enables investment in another component of the farming system or in
activities outside this activity. This review demonstrates that pigeonpea is a good crop to
promote in rural areas. Its benefits can improve the main problems affecting the poor
people of the semi-arid tropics of Africa, such as Mozambique. In addition, pigeonpea has
the potential to improve rural livelihoods and contribute positively to promote sustainable
agriculture.
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2.2. Approaches used to study socio-economic impact of
pigeonpea
Pigeonpea is widely recognized for its agronomic and nutritional benefits to rural
households, including its capacity to earn foreign exchange for many African countries,
such as Kenya, Tanzania, Malawi and Uganda (Shiferaw et al. 2005). Studies carried out to
date are now focused on improvement of productivity and quality of production, but little is
said about its role in improving the nutrition and livelihoods of farmers (ICRISAT 2001;
Jones et al. 2002; Mergeai et al. 2005). Moreover, this limited attention has focused on the
preferences of farmers for consumption and the motivational factors causing this.
A recent study highlights how pigeonpea could promote rural development in Africa
(Odeny, 2007). However, this study was based on a literature review and some statistical
data from FAO. The data from FAO regarding pigeonpea are not reliable as data for
Mozambique are not included. Thus, there is a need to carry out empirical research to study
the real impact of pigeonpea on small farmers. Furthermore, a project was implemented
and reported in Uganda to address handling, processing and marketing of pigeonpea in this
country, but once more this was focused on the marketing of the crop (Agona and Muyinza
2004). Another study done in Kenya focused on the incorporation of pigeonpea into the
farming system, varieties used and its marketing, the major constraints to production and
provides some recommendations for investigations to improve pigeonpea production
(Mergeai et al. 2005). Even though Shiferaw et al. (2007) did follow a socio-economic
approach to study the impact of improved pigeonpea varieties in Tanzania, it is again
related to particular varieties that were introduced by ICRISAT to alleviate the agronomic
problems posed by pigeonpea production and foster cash provision in the country. The
available reports are more focused at macro-level benefits. Hence, there has been no
research executed at the micro-level, which draws attention to how farmers, the producers
of pigeonpea, are using it and its impact on their livelihoods.
The approach employed in the current research to assess the socio-economic impact of
pigeonpea in Mozambique is the Sustainable Livelihoods Approach (SLA) which includes
all aspects of livelihood resources of small farmers and social relations. This study has used
the assets outlined within the SLA that include natural, human, physical, financial and
social. These are important as they are the foundations of any strategy that is adopted by
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the household to ensure its members’ welfare. Additionally, the SLA focus is on the
producers of pigeonpea, as it was primarily developed with a focus on poor people.
Moreover the approach is for the promotion of rural development and poverty reduction.
The impact of pigeonpea’s promotion on livelihoods assets is analyzed, as a way of
agriculture contributing to the broad process of poverty alleviation. Additionally, by
improving access to the capitals, farmer households can progress along the scale of rural
development and further steps to reduce poverty are more certain.

2.3. Sustainable Livelihood Approach (SLA)
Since the 1950s, a great number of theories and policy interventions were adopted to
promote rural development, and Sustainable Livelihoods is one of them. It has evolved due
to changing perspectives on poverty, participation and sustainable development (Chambers
and Conway 1992; Carney 1999). Although it was first conceptualized in the 1980s, it is
still used to guide initiatives of rural development. Sustainable livelihood is considered to
be a central idea of the current decade (Ellis and Biggs 2001). The method of Sustainable
Livelihoods was consolidated and adopted by the UK DFID (Department for International
Development) in 1998 and put into practice in 2000; this paradigm is still prevalent in
development studies (see de Hann and Zoomers 2005). SLA was a direct result of work
carried out at Institute of Development Studies (Scoones 1998). Apart from DFID, the
UNDP, FAO, IFAD, World Food Program, and NGOs (Care, Dawn and Oxfam) have also
adopted the sustainable livelihood approach. Each of them developed an original
framework for its own focus, but most of the features are common.
The development of SLA was initially conducted by a natural resources advisory group
(Solesbury 2003) following the publication of a white paper by Scoones (1998) of the
DFID rural advisory group. Its purpose was to put the SL concept into practice – this
resulted in the volume edited by Carney (Carney, 1998) which included a number of shifts
in emphasis. First, it changed the emphasis from natural resource issues to a peoplecentered approach to achieve poverty reduction goals. Secondly, instead of seeking
improvements in agricultural production, it took into account the diversity of strategies by
which poor people sustain their livelihoods and how these options can be strengthened
(Norton and Foster 2001). People in rural areas adopt different and multiple strategies. This
is a reaction of people living under conditions of seasonality, risk, labour markets, credit
20

substitution and asset strategies (Ellis 2000). These factors allow diversification and
consequently the achievement of greater livelihood security in the future.
An early comparison done in 1999 found that the common points of the four agencies
DFID, CARE, Oxfam and UNDP was a focus on assets, flexibility, links at the micro and
macro level and use of the Chambers and Conway (1992) framework (Carney at al. 1999).
Although all agencies follow an asset-based approach, there are differences in a number of
the assets. DFID and Oxfam use the same five capitals, namely: natural, human, physical,
financial and social, while UNDP use the terminology of economic capital, instead of
financial capital, and sometimes add political capital. On the other hand, CARE uses only
three asset categories: human, social and economic (for more details on elaboration of
assets to assess poverty see Moore et al. 2001). However, these differences relating to
assets are not important, as all 4 agencies follow the same core ideas (Carney et al. 1999).
Another comparison study among bilateral, multilateral and international agencies
produced similar findings - capitals are a core component and there is an inclination by
UNDP and CARE to add political assets (Hussein 2002).
SLA was mainly applied to emphasise participation and empowerment: people are at the
centre of this approach. The main idea of this approach is to underpin progress through
bottom-up rural development. SLA is an approach that emerged to contribute to poverty
reduction, with a specific focus on the analysis of its causes. It starts from people’s access
to assets and diverse portfolio of livelihood activities in which they are engaged - these
activities are mediated by process and structure to achieve livelihood outcomes. It enables
one to assess, prioritise and plan interventions, review and evaluate projects, research,
policy analysis and development
Sustainable Livelihoods is a way of thinking about the objectives, scope and priorities for
development, with the ultimate aim of reducing poverty. It is not a blueprint approach,
although it is an introduction to ways in which the elements of development are put
together, with a core emphasis on poverty elimination. People are considered active, with
provided assets, subjected to policies, institutions and processes, in achievement of their
own livelihood goals. It is also characterized by having a broader view of poverty (Adato &
Meinzen-Dick 2002) rather than being based on purchasing power or calorie consumption
per day. The SLA provides many entry points in people’s living standard that permits one
21

to find gaps that need intervention. According to DFID (1999), SLA does not represent ‘a
model of reality’ however it is a structured and coherent way of seeing people’s
livelihoods. This makes it easier for stakeholders to identify entry points to support
livelihoods and promote development.
The most well known definition of livelihoods is: “Livelihoods comprises the capabilities,
assets and activities required for a means of living”. This way of living is unsustainable if it
cannot cope with and recover from stresses and shocks, maintain or enhance its capabilities
and assets, and provide same opportunities for future generations, without undermining
natural resources (Chambers and Conway 1991, cited in: Carney 1998). This definition is
widely adopted; however, the emphasis on different parts differs among authors. For
example, though all authors of rural development use as a foundation this popular
definition, one emphasizes those aspects that determine access to assets, which refer to
social relations (gender, class, kin, ethnicity) and institutional diversity (Ellis 2000), while
another focuses on poverty reduction through reduction of vulnerability based on
enhancement of livelihoods assets (Carney 1998). In addition to this, livelihood strategies
are divided into two groups, natural resources-based activities and non-natural resource
based activities. It is important to take time as a factor into account when analyzing
livelihoods, as peoples’ livelihood is an ongoing process, which changes over time (Ellis
2000). Poor people in rural areas adapt their livelihoods to respond to evolving
circumstances. Furthermore, the Sustainable Livelihood approach “is a way of thinking
about the objectives, scope and priorities for development, in order to enhance progress in
poverty elimination (Ashley and Carney 1999:1).

2.3.1. Sustainable Livelihoods framework (SLF)
The schematic tool in Figure 1 presents all aspects of people’s livelihoods and the
relationship between them in the SLA. It can be used to plan new activities and assess
sustainability of existing activities. Its main components are: vulnerability context,
livelihood assets, transforming structures and processes, livelihood strategies and
ultimately livelihood outcomes. Each of these, with its check points, provides guidance to
important issues and how they link to one another and the interaction of various factors
which affect livelihoods.
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Figure 1: Sustainable Livelihoods Framework (Sustainable Livelihood guidance sheets: section 2 and 4
1999)

The dynamic relationship among its components is indicated by arrows, which show
certain levels of influence. The Sustainable Livelihoods framework is an analytical tool
which provides a method of understanding the factors that influence the process of
Sustainable Livelihoods achievement. Although it is a very well organized way of
representing the complex livelihoods, it can be adapted to a particular circumstance.
The approach of Sustainable Livelihoods follows some principles that underlie its
framework. These principles are people-centered, holistic, responsive and participatory,
dynamic, multilevel, conducted in partnership and sustainability (DFID, Sustainable
Livelihood guidance sheets: section 2 1999; Arun et al. 2004, Bauman 2002, Murray
2001). These principles are divided into two groups – normative and operational.
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Normative refers to the ways to reduce poverty through SLA, and operational covers the
ways that lead to poverty reduction based on normative principles (Carney, 2003).
Sustainable Livelihoods is focused on people: their needs, methods of dealing with
problems and opportunities, independent of the sector, geographical space or level at which
they occur (DFID, Sustainable Livelihood guidance sheets: section 2 1999; Bauman 2002,
Murray 2001, Carney 2002). It recognises multiple influences on people and relationship
between these influences, multiple actors, multiple strategies and multiple outcomes, which
are determined and negotiated by people themselves. Poor people should be seen as a
central point for identifying and addressing livelihood opportunities; outsiders merely
facilitate the process of development that provides an understanding of realities, causes and
its effects in an iterative way. The approach establishes the link between micro- and macrolevels and it involves a partnership between poor people and their organization or even the
public and private sectors. Finally, this approach has a key focus on economic, institutional,
social and environmental sustainability. Livelihoods are sustainable when there is a
resilience to face external shocks and stresses and maintain long-term productivity of
natural resources. Applying the concept of sustainability in agriculture assumes that natural
goods and services are managed without compromising any of the five assets (Pretty,
2008). Through agriculture, assets are employed and they are improved either in quality or
quantity, but not necessarily at the same time.
The Sustainable Livelihoods framework starts and focuses on the vulnerability context,
which refers to environmental factors that adversely affect livelihood assets, this is the
reason why it is also called the asset vulnerability framework (Norton and Foster 2001). It
is based on the idea that understanding the asset status of the people is crucial to exploring
their opportunities, and the different portfolio activities that they adopt to attain livelihoods
(Figure 1). SLF stresses the importance of its individual components. This refers to
outcomes that are prioritized by people, the livelihood strategies adopted to pursue them,
mediating factors (institutions, policies and organizations) which assist access to assets,
opportunities and the achievement of livelihood goals. In addition, it is also important to
understand the circumstances in which people live, the adverse effects that they are
exposed to, as well as how the accessed social, human, physical, financial and natural
capitals are used in a productive way (Ashley and Carney 1999, p 15).
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Assets ownership influences the range of livelihood activities that are available to different
people. Households with plenty of assets; such as land, water, livestock, tools, equipment,
money, high educational levels, and skills, have a large portfolio of livelihood strategies
which they can adopt, and their goals are also higher than those who do not have access to
the same level of different assets. Moreover, assets are very important in the definition of a
households’ vulnerability. There is a double causality between these two components of
SLF. On the one hand, assets are destroyed and lost because of uncontrolled factors
(shocks, natural calamities, etc.). On the other hand, assets protect people’s livelihoods
from the same factors. From all five capitals, human capital is less susceptible to the risk of
being destroyed, lost or stolen; it can only be lost in the case of death.
In the current study, assets are used to analyse the importance of a particular crop –
pigeonpea.

2.3.2. Livelihoods assets
Assets are the component of SLF on which people build their life. Following Chambers and
Conway (1993) and Scoones (1998), Livelihoods assets which constitute people’s strength
are divided into five types in this study: natural, physical, financial, human and social
capital. People’s assets give meaning to their life, capabilities to be and to act, giving them
power to reproduce and challenge any boundary (Bebbington, 1999). People’s assets
constitute their power to achieve positive outcomes. Moreover, for poor farmers there is a
need for a range of assets whose combination can help them to meet their livelihood goals.
SLA is a review of what people own, instead of their needs and how they get access to
these assets.
Livelihoods assets are represented in a pentagon by Carney (1998) which was drawn to
enable visual and schematic representation of the inter-relations among different assets. It
is based on the following structure: the center point of the pentagon represents zero or no
access to assets while the outer perimeter represents the maximum access to assets. Thus,
different shaped pentagons can be drawn, although it will always be subjective, as each
research study uses its own indicator or method to measure each asset. However, it is
important to remember that one asset can bring multiple advantages related to other assets.
These are the key contribution to the achievement of people’s outcomes, as people require
sets of assets to pursue livelihood strategies.
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Assets included in the livelihood approach are described below:
1. Natural Capital – natural resources from where livelihood strategies are derived
from, example: land, water, biodiversity, air, etc.
2. Human capital - represents skills, knowledge, and ability to work, good health
which enables people to develop different livelihood activities. It also includes
leadership potential and task division at household level. At this level, quality and
quantity of labor relates to household size, skill levels, health status and age.
3. Social Capital – social resources upon which people draw when pursuing different
livelihood strategies requiring coordinated actions. It can be studied through
networks and connectedness, trust or membership of more formalized groups,
reciprocity and co-operation, such as co-operatives, farmers associations, village
committees and so on.
4. Physical capital – comprises the basic infrastructures and produced goods needed to
support livelihoods, shelter, inputs to develop different activities, producer goods,
access to transport, information, sanitation and electricity.
5. Financial Capital – stock of money to which the household has access. It can be the
base of the capital and other economic assets (credits, savings, loan, pension and
source of income).
These five capitals are related to each other and the relationship is likely to be different for
urban and rural areas (Moser 1998; Rakodi 1999 & Rakodi 2002). In this study, analysis of
capitals in rural areas involves an understanding of sequencing and substitution (DFID
1999; Johnson 1997), and according to Scoones (1998) some more aspects:
 Sequencing- to understand if access to one type of asset is a required step to have
access to other(s).
 Substitution- if one asset can be used instead of another or if there is need for a
combination of them to pursue livelihood strategies.
 Clustering- access to one type of asset consequently gives access to other assets.
 Access- access to resources varies from person to person, even within the chosen
unit of analysis. This involves social dimensions of difference, wealth, gender, age
and so on.
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 Trade-offs- in development of activities portfolio what is the balance established
among different type of assets.
 Trends- what is the tendency in resource availability (depletion or accumulation;
less or more available).
Apart from this direct or indirect connection between assets within the pentagon, they are
also related to other components of the SLA framework: vulnerability context,
transformation structures and process, livelihood strategies and finally its outcomes (see
figure 1). Asset status is defined by shocks, trends and seasonality, while structures and
process have a two way relationship with assets. Asset access can be affected by
transforming structures and processes. Livelihood strategies are developed based on a
combination of assets that sometimes involve more of one kind of asset and less of another.
Diversity is also determined by assets. Additionally, people with more assets have more
capacity to move from one activity to another, which gives them more flexibility to build
livelihoods. Outcomes are linked to assets through activities that are practiced in order to
escape poverty or even to live with poverty. Therefore, assets are required to achieve
different livelihood outcomes. In this regard, the identification of resources in SLA is
essential. This brief explanation of the SLA component outlines the importance of
livelihood assets to address poverty and promote rural development.
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3. Methodology
This chapter discusses the process used to conduct the study. This includes the formulation
of a research outline; identification of the potential relationship between pigeonpea and the
Sustainable Livelihoods approach, with emphasis on its five capitals; questionnaire design;
determination of study area and sampling process; and data analysis.

3.1. Research Outline
The Sustainable Livelihood (DFID 1998) approach provides a framework to organise data
collection and analysis. This framework presents different aspects of rural livelihoods
categorized by particular variables that are useful to address a particular research problem.
The Sustainable Livelihood Framework (SLF) was developed and implemented in order to
promote rural development and reduce poverty. SLF has been found to be good analytical
tool for identifying the entry points and sequence of activities for development
interventions (Farrington 2001). Moreover, it provides a wider view of poverty than
conventional approaches that have used income to define poverty.
Assets are the core of the SLF approach and poverty reducing factors. These are the
components through which poor people can reduce vulnerability and design a portfolio of
different activities (Chambers & Conway 1991; Carney 1998; Scoones 1998 and de Hann
& Zoomers 2005). Its features are described as stocks that give rise to output flows or
surplus generated from quantities produced and consumed, which suggest future
investment options (Ellis 2000). This means assets are seen as a way of improving welfare,
and based on the return obtained from different uses of these assets for livelihoods
strategies, poor people decide on future activities. This transformation of assets in
livelihood strategies for poverty reduction is highlighted by different authors in rural
development. One puts emphasis on migration strategies (Scoones 1998; de Haan 2000 and
Hussein and Nelson 1998), whereas Ellis (2000) focuses on strategies for diversification
(sources of income and activities) in developing countries. Additionally the importance of
education, health, physical security, safe sources of income and status of natural resources
of poor people to achieve Sustainable Livelihoods is recognised (DFID, Sustainable
Livelihood guidance sheets: section 1 1999). Literature shows that assets are crucial for
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improved livelihoods of the poor. Moreover, the SLF is an adaptable tool; it can be
adjusted according to the needs of the research (Neefjes 2000, cited in: Toner and Howlett,
2001).
Therefore, one can evaluate the promotion of production of pigeonpea as an important cash
crop (a livelihood strategy), with the purpose of upholding rural development and potential
reduction of poverty levels. This study focuses on the impact of pigeonpea upon ‘the heart’
of the SLA framework – livelihood assets (natural, human, physical, financial and social).
Households’ access and/or ownership of assets that widens their livelihood options and
decreases vulnerability (giving them strength to withstand shocks) are also explored in this
study.

3.2. Contribution of pigeonpea to achieve Sustainable Livelihoods
Cultivation of pigeonpea is part of many other livelihood strategies adopted by farmers in
rural areas of Mozambique. The impact of this crop upon natural, physical, human, social
and financial assets is analysed to ‘measure’ the level in to which these building blocks of
farmers' livelihoods can be affected. There is little literature that relates crop development
with SLF, so this study represents a significant contribution to the application of the theory.
To study a strategy an inventory of resources is essential, as well as all of their possible
combinations that enable people to achieve Sustainable Livelihoods. The investment in
pigeonpea can be included in agricultural extensification, one of the clusters of livelihood
strategies identified by Scoones 1998.
This legume crop enhances access of farmers to natural capital in quantity and quality. Soil
improvement through pigeonpea cultivation (as noted previously) offers farmers a
productive foundation for all other crops. More land with productive soil would be
available which could increase productivity of land and reduce deforestation occurring
because of agriculture. Besides this, it will reduce production costs (financial capital)
because dependency on chemicals and water infrastructure (physical capital) will decrease.

The tools used during pigeonpea production are hoe, machete and axe. A piece of land and
seeds are the only components of physical capital required for pigeonpea. In terms of a
market, it is widely available in the rural villages, where buyers purchase the production
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surplus. Buyers from outside the village can show interest in purchasing, but as the quantity
demanded is always high, often farmers combine their production for sale in bulk. This
leads to the central aspects of social capital, trust, connectedness, networks and groups,
common rules, norms and sanctions and reciprocity that facilitate cooperation (Carney
1999 & Pretty 2003).
Social capital is very important in achieving the development goals of poor farmers. This
refers to any collective action that reduces time and the cost of undertaking any activity.
Furthermore, these aspects of social capital (mentioned in the last paragraph) are also
important to facilitate exchange of experience within and between rural communities, and
knowledge and information flows from one generation to another allows transmission of
traditions and knowledge accumulated over time. Social capital is productive in the sense
that it facilitates life, which would not be accomplished in its absence (Coleman 1990 cited
in: Pretty 2003). For instance, if a household is facing labour shortages, others in the same
community may help in undertaking agricultural practices. Moreover, social capital is an
important method of disseminating information about the benefits of pigeonpea.
Additionally, it also facilitates commercialization and enables farmers to market their
product more cost-effectively.
Social capital highlights a community's potential for cooperative action to address their
problems; it effectively lowers the costs of working together (Fukuyama 2001). The
helping process, common in rural areas in Mozambique allows farmers to gain some
knowledge about the procedures of agricultural practice, crops, which varieties to use,
market demand, and so on. In rural areas, social capital is very important in the sense that
trust encourages knowledge expansion and cooperation. The more difficult a decision is to
make, the higher is the reliance on social networks and local organizations (Pretty 2005;
Pannell et al. 2006). The authors state that other socio-economic factors, age, education,
land size, may influence the adoption of particular practices. The culture and traditions of a
community varies from region to region and these mould the way people think and act in
different situations. Pigeonpea is a crop that has been grown for many years and has
become the second main component of households’ diet in the study area. Farmers are
aware of its benefits and it corresponds with their livelihoods goals, but there is potential to
increase its use through extension by an agency that works locally in promotion of
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pigeonpea. The factors mentioned in the literature as leading to adoption could be easily
satisfied by this crop. Moreover, as it is part of the tradition of the households, the process
of its promotion will be even easier than an innovative adoption. Instead of introducing a
new livelihood strategy with higher income, people prefer traditional activities that are still
followed by most of the farmers in the neighborhood, in which they feel more secure (Perez
& Cahn, 2000; Farrington et al. 1999). This research shows that the primary way that users
have discovered the benefit of pigeonpea is through social networks (kinship, friendship
and neighborhood). Therefore, pigeonpea strengthens this bond within the rural
community. Hence, these all make a significant contribution to the knowledge of poor
farmers and their families through improving their human capital.
Skills, knowledge, labour force, health status and leadership are all included in human
capital. Farmers who trust each other and share a collaborative and co-operational attitude
would definitely share information regarding agriculture; for example, if it is worthwhile
adopting a crop, or if there exists buyers who offer better prices, etc. The fact that farmers
have grow pigeonpea for so long gives them an opportunity to learn about the advantages
of the crop for both their farming system and household welfare. Another important aspect
of the impact of pigeonpea on human capital is the nutritional status of people, particularly
in sub-Saharan Africa where the staple food is essentially cereals. Therefore, there is a need
to balance the diet with proteins that can be offered by pigeonpea. These are all indicators
of human capital, permitting farmers to command higher incomes and raise labour
productivity, which positively influences financial capital (Ellis 2000).
Financial capital refers to the sum total of all of one’s material possessions and
investments, which can be converted into economic resources (income, savings and
credits). This asset is not useful to the household unless it is converted into other assets or
into consumption. The economic relationship between livelihood and assets produces
different results, in terms of improving or worsening the welfare of individuals. Investing
in pigeonpea production could allow farmers to have a higher and more reliable source of
income, as they will sell higher quantities. Further, if seed quality can be improved, its
value will also be increased in national and international markets. This will result in more
savings at the household level and raise purchasing power and farmers’ living standards.
Besides these factors, it will allow poor people to have assets and use them as collateral to
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have access to credit and invest in other opportunities to achieve livelihood outcomes. At a
household level, securing better living standards is a cumulative process that requires an
ability to build assets and diversify across farm and non-farm activities. In this process,
cash generation is critical, as it confers the capability to invest either in improved farm
practices or in non-farm assets, or some combination of both, according to the options that
arise to reduce risk and increase income generation. Current understandings of poverty
place considerable emphasis on possession or access to assets that can be put to productive
use as the building blocks by which the poor can construct their own routes out of poverty
(World Bank 2000; Rahman & Westley 2001). It is the level of opportunity to construct
asset-accumulation pathways that is critical for the achievement of rising prosperity over
time.
Looking into the sustainability context of promoting this practice, it also satisfies the
criteria established for agricultural activities. Agricultural sustainable technologies should
not have any adverse effect on the environment, it should be accessible and practical for
farmers to use, increase food production and improve natural goods and services (Pretty
2008). The main concepts referred to by the same author for sustainability are resilience
and persistence. The first concept relates to the ability of people to cope and recover from
shocks and the second, the capacity of the agricultural system to continue over time.
Pigeonpea it is a renewable natural capital that may have a positive effect on natural, social,
human, physical and financial capital. Moreover, adhering to Pretty’s perspective (1999,
2008), the practice of pigeonpea promotion may contribute to the sustainability of the
agricultural system in Mozambique.
This suggests the possible advantages of promoting pigeonpea on each of five pentagon
assets and shows the importance of this strategy for poor households. However, the role of
connections between assets in pursuit of better outcomes should always be considered (see
2.2.2). It is recognized that natural capital is just one asset amongst many and should be
viewed in conjunction with other assets in understanding its importance in a general
livelihood strategy (Baumann 2002). For instance, if more land were to be allocated for
pigeonpea the subsequent benefits to the soil would allow farmers to increase overall farm
production (natural capital). This would enable them to allocate a portion of the money
earned in agricultural commercialization (financial capital) for other activities subject to
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less risk, eg. non-farm activities, or sending children to school (investment on human
capital).
These transformations would happen gradually throughout the villages. Given that bonds
between poor people are strong and relationships are based on trust, they would learn from
each others’ strategies, in this case, extension of pigeonpea cultivation. This factor is
mentioned as one aspect of linkage between farmers that may affect the decision-making
process (Pannell et al. 2006). To sell pigeonpea and other crop production and to satisfy
quality and quantity demands of buyers, different farmers cooperate within the community
(social capital). However, to address human, physical, financial and social capital, one
should also be concerned with natural capital depletion. Taking this aspect of sustainability
into account, the adoption of a livelihood strategy related to natural capital will permit poor
farmers to enhance acquisition of natural (soil fertility), human (less labour force for farms
and more children in schools, healthy diet, knowledge of farm management and advantages
of pigeonpea to overall farming system), social (networks, trust and cooperation to survive
and improve living standards), physical (better housing and sanitation conditions, access to
electricity, schools and hospitals) and financial capital (additional and better sources of
income, more profit, diversification of activities portfolio, more savings, and access to
credit). One kind of capital can be used to acquire all other forms of capital (Johnson 1997),
which shows the inter-relation among the five capitals (DFID, Sustainable Livelihood
guidance sheets: section 2 1999).

Figure 2: Livelihood Capitals (Taken from SLF from DFID, 1999).
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The suggested promotion of pigeonpea production would develop a sustainable agriculture
in the short- and long-term, and would contribute to rural development. Sustainable
agriculture involves agricultural practices closely linked to the environment allowing
higher levels of production using available resources, without depleting social and
economic resources (Harvey 2002).
The SLF shows the trend in development practice from a needs-based, resource-based
solution to a focus on people and their capacity to initiate and sustain positive change
(Carney 1999). An expansion of pigeonpea use is a strategy which farmers can adopt in
order to develop their livelihoods, in which basic outcomes can be sought, food security, a
secure source of income and sustainability of environment.
In this study the impact of pigeonpea on the five livelihood assets is analysed, based on
field information collected with indicators of each capital.
In the identification of the appropriate data to collect, the five capital pentagon of SLF
(figure 2) is used and indicators of each type of capital were included in the survey to
provide comprehensive information and allow analysis of the value of pigeonpea in the
study area. Although only this component of the SLF was used, some variables of the
social dimensions are also included in the analysis. This is not mentioned in the Carney
(1998) model, but in the Ellis (2000) model. Therefore, the framework used for data
collection and analysis is a combination of the 2 models of livelihoods studies (Carney
1998 & Ellis 2000). A number of indicators of each type of capitals and social relations are
analyzed to explain the effect of pigeonpea production on farmers’ livelihoods (see Figure
2). Examples of indicators are presented below:
6.1. Human Capital: household size, education level, active labor, health status, task
division within household for domestic and farm activities and skills that are useful to
improve livelihoods;
6.2. Physical Capital: livestock, equipments, vehicles, houses, and irrigation infrastructure;
6.3. Natural Capital: access to land, forest, water, grazing, wild products and biodiversity;
6.4. Financial Capital: savings, income, credit, and insurance;
6.5. Social Capital: kin networks, group membership, and associations.
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According to various studies on Sustainable Livelihoods, every capital indicator should
explore three aspects: access, quality and its variation over time. Further, many researchers
have realized through experience that one of the major challenges to put SLF into practice
is to find out a way to compare and measure capital assets (Moser 1996; Baumann and
Subir 2001 and Beall 1997; Bond and Mukherjee 2001; Fox 1997; Thin 2000). Although in
this research it was not possible to cover all three aspects of capital due to insufficient time
and resources, access of farmers to each capital is explored for all indicators.
A combination of quantitative and qualitative approaches is used for this research. The first
approach can infer population characteristics. However, the second approach allows a deep
understanding of livelihoods, it is more participative and provides a method to study social
dimensions, yet it is time consuming and can be biased. To overcome problems of both
methods, improve data quality, and provide a reasonable sample size, a mixture of the two
approaches is used in this study, which is supported by Livelihoods guidance sheets 4.1.
(DFID 1999).
A literature review guided the selection of approaches and methods to increase the
effectiveness of this study. Throughout this review of literature about Sustainable
Livelihoods, its history, strengths, weaknesses and different advantages of pigeonpea are
examined to develop an understanding of the two main concepts of this study (i.e.
pigeonpea and sustainable livelihoods). A case study was conducted that included a
portfolio of techniques to collect a variety of data at the local level: secondary data,
interviews with key informants and a survey. These are the most common techniques to
study each of the capital types (see DFID, Sustainable Livelihood guidance sheets: section
4.1. 1999); thus, these were the primary methods used to obtain data regarding pigeonpea
and its effects on the five livelihoods assets from farmers’ households in the Gurue District
in Mozambique.
The main hypothesis underpinning this study is that pigeonpea is a strategic crop for poor
farmers’ livelihoods in Mozambique. From this, a list of key questions to answer was
developed:

35

1. What are the crops of the farming system?
2. How are they grown (monoculture, intercropping or mixed)? On what is the decision of
monoculture or intercropping based?
3. Which varieties are grown (short duration/improved variety or long duration/local
varieties), and what are their relative advantages and disadvantages?
4. How and when did farmers commence growing pigeon pea?
5. For how long have the farmers been growing pigeon pea and for what purpose?
a. Consumption: Which varieties are preferred for consumption and why? What are the
sources of these varieties?
b. Commercialization: Which varieties are preferred for sale and why? What are the
sources of these varieties?
b.1. Who are the buyers? Who defines the price and quality? It there is any contract to
follow? How often are the prices changed? Who defines the change?
6. What is the impact of pigeonpea inclusion in the farming system on people’s
livelihoods (livelihoods was studied though its proxies, in this study, through the
designation of the 5 forms of capital)?
For questions one to three, a series of specific questions regarding the farming system were
developed, followed by some questions about the role pigeonpea plays in the lifestyle of
farmers in Gurue. To answer question five, pigeonpea production was explored and some
marketing issues were also covered (buyers, prices, and product selection criteria).
Question six enquires about livelihood assets in relation to the adoption of pigeonpea.

3.3. Survey Design
A survey was designed with three sections:
General information about households and its members;
The farming system and role of pigeonpea;
Access to the five assets.
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The first section included marital status of the head of the household, number of members,
age and gender of different members, number of members who attend school and number
who work on the farm. These variables provided information for households’ description of
the study area, as well as the social dimension that is used to analyse pigeonpea impact on
livelihood assets.
In the second section general information about the farming system was gathered. In this
section some indicators of natural, physical, social and financial capitals are covered. Thus,
in the final sections, other indicators of these forms of capital are explored to complement
information obtained in the previous two sections.
Starting from an agricultural activities foundation - land, its source for the household (the
way in which it became household property), number of farms, their size and possible soil
problems - are investigated. Identification of crops grown on the farms, with a ranking of
preference and the objective of production (consumption or commercialization), are
collected to explore the relative importance of pigeonpea for households.
The study of organization of crops on farms is examined through the following variables:
the season in which each crop is grown, the cropping system (monoculture, mixed and
intercropping) and the reasons for it. Given that pigeonpea is widely regarded as a soil
renovator via crop rotation with cereals, this practice is also studied.
Data on pigeonpea yield at the farm level were not available nor even in national statistics;
thus, production data are collected for every crop. Production data was not difficult to
collect as the field work was carried out during August–September, which is the harvest
period in Mozambique. Along with the quantities consumed and sold, the price at which
each crop was sold and respective buyers are variables also explored.
In the same section, the need for hiring people is investigated, as this may compromise a
household’s ability to farm effectively in the short term. Moreover, in order to hire people
the head of household will require the ability to manage their workers. For instance, if
people are hired for vegetable production, the farmer might have to explain to them all the
agricultural practices, such as weeding, irrigation and dosage and time of fertilizer,
pesticides or herbicides application.
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The second part of this section was more focused on pigeonpea. With its relative
importance in the farming system known from the previous part, specific questions were
asked to explore this crop’s function in relation to a household’s livelihood.
Three crucial factors considered in the survey are labor, capital and land. These factors
enable us to evaluate the viability of pigeonpea promotion in Mozambique. From the
previous section, information on land was covered and to have an idea of pigeonpea’s
requisite for labour, a comparative assessment of different crops is done. This included the
labor demand of different agricultural practices, from land preparation up to harvesting.
Land is not easy to study, as pigeonpea is mostly intercropped with other crops, thus
indicators of capital status at household level in rural Mozambique are used. These are: the
kind of house, number of different agricultural tools, animal type and number and the
quality and quantity of vehicles that each household owns. However, the access and
quantification of these indicator variables is done in the financial capitals section.
The difference in pigeonpea varieties used in rural Gurue was also analysed in this survey,
in order to understand farmers’ preferences and reasons for using them. A comparison table
with advantages and disadvantages of each variety of pigeonpea that is grown was filled for
each interviewed household. Another criteria used to compare varieties of pigeonpea is
related to its explicit use, i.e. for consumption and commercialization.
The usage of other parts of the pigeonpea plant is also covered in this survey. This is a very
common practice in other African countries, where stems are used as firewood and plants
remaining after harvest are incorporated into the soil. Moreover, the broader benefits on
livelihoods of farmers are assessed. The two main components are distinguished:
production system and household welfare. To study the positive impact of pigeonpea on the
first component, improvements on the soil and increased production of accompanied crops
were used. While for welfare, benefits on income at household level and nutritional
contribution are considered.
The last section of the survey is related to the five forms of capital: natural, physical,
financial, human and social. As some of the capital indicators are partially covered in the
previous two sections, this section will focus on the other components of each capital.
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In natural capital, access to land and water is investigated. Overall, how all natural
resources are being used and if there is a conflict to access them is assessed. Physical
capital is studied through a household’s access to shelter and the material with which a
house is built. Moreover, access to granaries, agricultural tools, other valuable goods,
electricity and basic infrastructure facilities, schools, hospital, roads and sanitation is
determined.
To assess access to financial capital, the following indicators are explored: households’
sources of income, savings (money or commodities) and credit. Human capital is examined
through literacy level and ability of household members to read. Sources of information
related to different aspects of agriculture are assessed in this part to increase and
complement farmers’ knowledge regarding their main activity. Task division for daily
activities in home and farm within household, between men and women, is also
investigated in this part, as well as their health status. In relation to social capital, an
understanding of existing group work or association is examined; further, farmers’
perception of group work was also collected and, finally, the way is which common
infrastructures is managed is determined.

3.4. Sample size
The initial objective was to interview 200 household farmers, 100 that grow pigeonpea and
another 100 that do not grow pigeonpea, to be able to study the impact of the crop. A
comparison of asset status between these two groups would provide the effect of pigeonpea
on the livelihood of growers and non-growers. However, non-growers were not found in
the field, so data were collected in 4 sites which have significant levels of pigeonpea
production in Gurue (figure 3), located at the same administrative level (Lioma). The sites
were 4 villages called Lioma-sede, Magige, Nintulo and Tetete. 50 interviews were
conducted at each site. Households were randomly selected (using blind selection from a
list of households) which allowed generalization and to minimize bias in the data analysis.
To overcome difficulties associated with finding all the selected households, 5 additional
households were selected and interviewed in each region. For this reason, the final sample
size was 204 (Table 3).
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Table 3: Number of interviews by locality
Locality
Frequency of interviewers
1- Lioma
49
2- Magige
56
3- Nintulo
51
4- Tetete
48
Total
204

Percentage (%)
24
27
25
24
100

Apart from individual interviews, a meeting with the community of each four villages was
carried out at the beginning. Continuous observations during fieldwork were used to
complement and verify information collected with the questionnaire. Key informants
interviews were done with NGOs working in Gurue and processing industries, to
understand the importance of pigeonpea in their perspective, especially regarding
marketing.
At the point of survey implementation some problems emerged, such as the complexity of
the designed survey. Enumerators were contracted and trained to be able to collect
information to increase the rate of data collection. Even though training was provided on
two separate occasions, the information collected was not easy to understand in some
surveys and some questions were left empty.

3.5. Study site description
Gurue is a district located in North of Zambezia Province in Mozambique. Its coordinates
are 15º 55’ S and meridian 36º 30’ 37º 25’ of longitude East (Figure 3) . It has boundaries
with Nampula and Niassa, two other provinces of the country, in the North. Gurue has a
population density of 42.6 people/km2 (Ministerio de Administracao Estatal 2005) and an
area of 6121 Km2 (Censo 1997). In total, it has a population of 302,948 people, of which
146,508 are men and 156,440 are women (Censo 2007).
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Figure 3: Map of Gurue District, with highlighted villages (study area)

The climate of this region is tropical and wet, although it still experiences a water
deficiency in winter. The yearly average rainfall is approximately 1,995mm. Rainfall is
primarily concentrated in October and goes to July or August of the following year. The
average temperature is 22.7º C, which rises in October and declines in July. Gurue is
dominated by plains with altitudes between 500-1000m and mountains are found in the
highlands of the Zambezia Province (Ministerio de Administracao Estatal, 2005).
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According to the national standardized classification of soils of Mozambique, the most
frequent soils have codes: VM, I and Km, all located in the same geomorphologic unit. The
unit VM is characterized by red to brown color soils with sandy-clay-loam texture, deep,
well-drained with low fertility levels. On the other hand, I is brown liticos, loamy-sandy in
texture, less deep, excessively drained and low fertility, this soil has limitations for
agriculture due to its shallow depth and susceptibility to erosion. KM is brown with sandyclay-loam texture, moderately drained and less susceptible to erosion, yet its conditions are
not ideal for seed germination (Ministerio de Administracao Estatal 2005). However,
Gurue also has regions with very fertile soils with sandy and loamy textures that are
recommended for legumes, vegetables, cereals, roots and tubers. Furthermore, it has some
areas with low content of organic matter and high slopes that are only recommended for
animal production (Governo do Distrito de Gurue 2006). It is well known for the
production of maize, sorghum, beans, pigeonpea, sesamum and vegetables.
Agriculture is the main economic activity of Gurue, involving almost all households. It is
estimated that around 53,000 households are engaged in agriculture. This is practiced in
small areas with rain-fed conditions and most of the time in an intercropping system. In
Lioma farmers grow maize, beans, pigeonpea, cowpea, mung bean, peanuts, cassava and
sweet potato for self-consumption, while onion, garlic, cabbage, tomatoes, sunflower,
sesamum and soybean are often produced for sale.
The district is divided in 3 Postos Administrativos: Gurue, Lioma and Mepuagiua. This
study was carried out in Lioma, as described above.
From all the crops found in the study area, including pigeonpea, the main cash crops were
compared to find out the relative contribution of each of them for the farm income. The
crops included are: beans, onion, sunflower and pigeonpea.
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Figure 4: Cash income of the main 5 cash crops: beans, onion, sunflower, soybean and pigeonpea

Beans, pigeonpea, onion, soybean and sunflower are the main cash crops in the study area.
The pie chart above shows that pigeonpea is the crop with the third highest income. The
reason behind this could be the lower demand of labour and inputs of pigeonpea, while all
other crops have higher input needs to achieve a good yield. Thus, farmers have to invest
comparatively less in pigeonpea than all other cash crops.

3.6. Data Analysis
Data gathered thorough the survey were codified in Excel and transferred to STATA
(STATA Corp. 2007) for analysis. This process included some descriptive statistics that
gave a general idea of the role of pigeonpea in farmers’ livelihoods in Gurue district. The
analytical part of the methodology involved estimation of models that explained the level
of (proxies of) the five capitals, as a function of, pigeonpea variables and social variables,
such as, gender, age, and marital status. This is in line with other studies with an emphasis
on rural development, particularly adoption of technology, which have also used regression
analysis (Marsh et al. 2004; Ghadim et al. 2005; Shiferaw et al. 2005; Agrawal & Gupta
2005; Jansen et al. 2006; Negash 2007; Amsalu and de Graff 2007).
The statistical models estimated depended on the nature of the variables:
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Logit – models used for discrete or binary choice of models. The responses are
dichotomous and this is the case when the outcome is collected in absence or presence of a
characteristic or an event of research interest (Griffiths et al. 1993 and Rabe-Hesketh &
Everitt 2004). In the logit model responses takes only 2 values. Some variables collected
with this pattern are: ownership of animals, practice of crop rotation and other indicators of
different capitals;
Tobit – this type of models are used for responses that are continuous, but have a logical
lower limit of zero. Therefore, a lower band of zero is needed (Griffiths at al 1993) for
analysis of variables such as total farm area, crop diversity and many others. The statistical
form of each model is indicated when results are reported.
In the models developed, two pigeonpea variables, production of pigeonpea in season
2006/07 and proportion of pigeonpea income, and many other socio-economic variables are
used as independent variables, whereas proxies of each capital are the dependent variables.
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4. Descriptive Results
This chapter describes the farming system and asset status in Gurue as revealed by the
survey data. It is divided in two sections, the first describes the farming system and the
second describes the measures of livelihood assets. In the farming system, the focus is on
the role of pigeonpea, whereas the description of capitals emphasizes the five assets,
namely, natural, human, physical, financial and social.

4.1. Description of farming system
Farmers own fields that vary between 0.25-7.5 ha, with the mean area of 1 ha per
household. The predominant farming system is one in which staple food crops and other
complementary diet or cash crops are grown via intercropping. Land is obtained through
inheritance (131 respondents), trust relationship within the community (53 respondents)
and the matrilineal inheritance system3 (32 respondents). The households in the study all
have access to highly fertile land.
The farming system is composed of a variety of crops, including maize (Zea mays),
pigeonpea (Cajanus cajan), beans (Phaseolus vulgaris), cowpea (Vigna unguiculata),
sorghum (sorghum bicolor), cassava (Manihot esculenta), sweet potato (Ipomea batatas),
sunflower (Helianthus annuus), soybean (Glycine max), sugar-cane, tobacco (Nicotina
tabacum), peanuts (Arachis hypogaea), rice (Oriza sativa), pearl millet (Pennisetum
glaucum), cotton (Gossypium sp.), potatoes (Solanum tuberosum), onion (Allium cepa) and
other crops from legumes (mung bean (Vigna radiata), bambara groundnut (Vigna
subterranea) and faba bean (Vicia faba)) and vegetables (tomatoes (Solanum
lycopersicum), lettuce (Lactuca sativa), garlic (Allium sativum) and cabbage (Brassica
oleracea)). Farmers can own more than one farm, and data was collected for each farm
separately. The average number of farms per household in the sample is 2. The most
common crops found on farms in each season and their cropping systems are shown in
Table 4.

3

Based on descent through the female line.
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Table 4: Cropping system with crops per farm and season
Farms
Cropping system
st

Cropping system
2nd Season (AprilSeptember)

1 Season (October-March)
Farm I

Maize,
pigeonpea,
sorghum

Intercropped

Beans,
cowpea,
sunflower,
soybean,
sorghum

Monoculture
and mixed

Farm II

Maize,
sorghum,
rice,
pigeonpea,
sunflower,
soybean

Monoculture
and mixed

Beans,
sunflower,
soybean

Mixed

Farm III

Maize,
sorghum

Intercropped

Beans,
sunflower,
soybean

Mixed

Maize and pigeonpea intercropping is the main feature of the first season in the first farm of
any household in Posto Administrativo-Lioma. Spacing used is 0.5 m*0.5 m between and
within lines of these two crops. Maize is grown once the rain starts and after its
germination and first weeding, pigeonpea is sown, so there is no risk of potential
competition between them in the initial stages. In the second season, beans, cowpea,
soybean and sunflower are grown in a mixed cropping system. Monoculture in both
seasons is used for cash crops, such as rice and soybean. Additionally, vegetables are
considered to be the most important source of income, especially onion, but these are
grown in an intercropping system.
Crop rotation is not common in Gurue, only 31 interviewees indicating they practice it.
This is related to the habit of using monoculture only with cash crops, associated with the
misunderstanding of the concept of crop rotation. It is common within farmers to think of
crop rotation if they do plant different crops according to the season, independent of the
rotation. However, almost half of the sample recognizes its importance for soil renovation
and consequently production enhancement. Moreover, 14 respondents thought it important
in terms of breaking the pest cycle and avoiding risk of production failure.
Most of the crops grown are used for dual purposes: subsistence of household members and
cash sales. The main dual-purpose crops are maize, pigeonpea, cowpea, cassava, sorghum,
46

sunflower, peanuts, rice and vegetables. Although most of the subsistence crops are the
same in the four studied villages (Table 5), cash crops differ between villages. For
example, cash crops of rice and vegetables (including onion and garlic) are produced in
Lioma, while in Tetete the main cash crop is tobacco.
Table 5: Crops grown per village
Number of respondents per village
Crops
Maize

Lioma
49

Magige
56

Nintulo
50

Tetete
48

Total
203

Beans

12

46

14

6

78

Pigeonpea

41

54

50

46

191

Cowpea

25

7

11

15

58

Cassava

17

13

14

11

55

Sorghum

15

37

13

19

84

Sweet potato

5

Sunflower

21

35

2

20

78

Soybean

1

17

1

25
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1

6

8

8

2
1

19

4
1

1

6

1

6

3

25

Sugar-cane

1

6

5

Tobacco
Peanut

9

Mung bean

3

Bambabaranuts

4

Faba bean

4

Rice

18

8
1
1
4

Pearl millet
Onion

1
13

5

1

1

Cotton
Garlic
Other vegetables

6

Potatoes

1

9

2

21

1

1

1

1

2

8
1

Cash crops are very demanding in input use, compared to subsistence and traditional crops.
For instance, onions require irrigation and fertilizers and only farmers who have adequate
wealth or access to finance can purchase these. On the other hand, its labour demand is
higher for every agricultural practice, which makes it difficult for many people to grow it.
However, traditional crops (maize, sorghum, cassava and pigeonpea) are produced with
fewer requirements during its life cycle.
Animals are also a component of farming systems in rural Mozambique, although they are
not used as a power source for agriculture in Gurue, as they are in other areas of the
country. 132 landholders (68 percent) possess animals that are mainly used for household
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consumption and commercialization. In some cases, animals are sold to cope with a crisis,
such as hunger (14 percent of the sample).
It has been stated that gender plays a role in the division of households’ tasks and in the
poverty-level definition of a household (Ellis 2000; Holmes & Slater 2008 and World Bank
2008). In Gurue, women do domestic activities which include fetching water, cooking and
taking care of children and old people, as well as work on the farm. Land preparation,
seeding, weeding and harvesting are undertaken equally by both genders. Women take part
in all subsistence production activities and reproductive work. Gender study distinguishes
females’ active role in three categories, namely: productive, reproductive and community
work (Moser 1993, cited in: Hafkin & Odame 2002).
In general, the problems faced in Gurue are lack of fertilizers and tools, seeds of poor
quality, pests and disease, poor soil and natural calamities. Table 6 below shows the
perceived ranking of these problems by survey respondents.
Table 6: Ranking of different problems affecting agricultural practice
Problems
agriculture

faced

1. Lack of Fertilizers
2. Lack of tools
3. Seed of poor quality
4. Pest and disease
5. Poor soil
6. Natural calamities

Ranking (1-mostly important… 7-least important) (%)

in
1

2

3

4

5

6

57
34
30
28
32
26

8
25
6
15
11
19

9
4
32
15
10
11

7
11
10
24
11
13

6
13
14
15
17
10

11
11
8
3
18
20

Lack of fertilizer is mentioned as the primary problem by 88 interviewees, while the issue
of tools is second. Poor soil and natural calamities were perceived as the least important
difficulties.

4.1.1. Pigeonpea’s role in the farming system
Pigeonpea is an important crop for Gurue’s households. It contributes to the management
of the farming system, as well as the welfare of rural households. All farmers produce this
legume crop for subsistence and commercialization. Pigeonpea is the most produced
legume and the second most preferred crop in the study area.
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7

1
1

1
1

Regarding the farming system, pigeonpea is intercropped with maize most of the time,
while less frequently with other crops like sunflower; sorghum, and beans. Moreover,
according to the survey respondents, this crop helps to improve soil fertility and incorporate
organic materials, which improves every other crop’s production. Data gathered show that
pigeonpea is included in the intercropping system to reduce risk of production loss and it is
easy to manage a farm with less money due to the fact that this legume needs less costly
inputs (e.g. labour). Maize becomes ready to be harvested and another crop is grown while
pigeonpea is still developing and continuing its life cycle.

4.1.2. Pigeonpea’s role for farmers’ welfare
Pigeonpea is also very important in the households’ diet, as it is cooked and eaten with rice
or its substitute (boiled maize flour, a common food in Mozambique). It is also recognized
as an important source of energy by farmers. In rural Gurue, pigeonpea seeds are consumed
dry and fresh after boiling and its leaves are used to produce salt or vinegar for any dish.
Leaves are burned and the resultant ash is added to give taste.
Pigeonpea is a traditional crop for the people of Gurue and a very important part of their
conventional way of life. Almost all farmers in the sample cultivate pigeonpea for
consumption and commercialization. 150 farmers in the survey recognized the role of
pigeonpea to enhance other crops’ production due to the capacity of the pigeonpea root
system to improve soil fertility which leads to a good development of other crops in the
farming system.
According to the information collected by surveys and community meetings, pigeonpea
crop was grown by many elders and it has been included in farming systems since then.
Knowledge of its production system is passed from one generation to another. Many of the
farmers mentioned lessons learned from their own experience and from elders. Therefore, it
is well known by households.
This crop makes its own contribution to household income, as even with small output
levels from each farmer, these combined can fulfill demands of a processing industry
established in Gurue city in 2000. Information collected during community meetings
demonstrates that the price received is an incentive to extend areas of pigeonpea
production.
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Data show that the crops with the highest production are maize, pigeonpea, beans, soybean
and onion. The first two crops have a dual role in farmers livelihoods (consumptions and
income), while the other crops are typically cash crops. Moreover, the number of
households growing maize and pigeonpea are the highest among all crops and there are
twice as many of these households compared to households that grow cash crops.
Table 7: Quantity produced, sold and consumed per crop
Crops
(n= # of observations)

Quantities (Kg)
Produced

Consumed

Sold

maize (n=186)

1006

617

389

beans (n=77)

500

128

372

pigeonpea (n=176)

439

129

310

cowpea (n=45)

187

71

116

sorghum (n=54)

284

244

40

cassava (n=31)

349

174

175

sesamum (n=8)

118

24

94

sunflower (n=63)

344

89

255

soybean (n=42)

838

109

729

tobacco (n=7)

482

0

482

peanuts (n=14)

111

68

43

rice (n=22)

266

235

31

mung beans (n=7)

61

37

24

bambara groundnut (n=6)

142

108

34

faba bean (n=5)

62

62

0

1594

64

1530

onion (n=18)

More than 70 percent of pigeonpea production is sold, which is significantly greater than
maize quantities, as maize is mostly cultivated for consumption. Despite the fact that these
crops are important for subsistence, the data in Table 7 shows the increasing role of
pigeonpea as a cash crop. Furthermore, in case of crop failure, production is only allocated
for consumption; some times farmers with no production buy from others from the same
locality. On the other hand, the four cash crops, beans, soybean, tobacco and onion have
higher produced and sold quantities, but little consumed. It is evident that these crops have
less importance for consumption.
Pigeonpea is intercropped with maize to better use the land, labour force and money that
farmers have access to. It also reduces risk of production loss, diversification of diet, as
well as benefiting other crops on the same farm. Table 8 compares the difference in labour
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use compared with pigeonpea at every stage: land preparation, seeding, weeding and
harvesting. Nine crops were used in the analysis and the selection criterion used was that at
least 20 farmers needed to have evaluated the crop.
Table 8: Labour demand comparison of main crops with pigeonpea
(0=Less difficult than pigeonpea, 1- more difficult than pigeonpea and 2- equal demands of labour)

Pigeon pea

Score

Land preparation

Sowing

Weeding

Harvesting

Maize

0

18

38

23

57

1

98

86

93

79

2

27

20

28

8

Total

144

144

144

144

0

2

2

3

15

1

49

47

46

34

Total

49

49

49

49

0

8

7

5

10

1

38

43

44

41

2

4

2

3

1

Total

50

52

52

52

0

18

15

16

28

1

32

38

34

31

2

9

6

9

Total

59

59

59

59

0

9

13

11

10

1

22

24

25

29

2

12

6

6

3

Total

43

43

42

42

0

8

22

18

19

1

19

4

6

8

1

3

Beans

Sorghum

Sunflower

Cowpea

Cassava

2
Soybean

Rice

Onion

Total

27

27

27

27

0

4

2

3

6

1

16

16

15

12

2

1

Total

21

18

18

18

0

2

2

2

2

1

20

20

20

20

Total

22

22

22

22

0

1

1

1

1

1

15

15

15

15

Total

16

16

16

16
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The results give a clear indication that according to the farmers’ experience, pigeonpea is
relatively less difficult to manage from its planting until it is harvested for most aspects of
the majority of crops. Despite the fact that cassava is considered easier to manage than
pigeonpea (except for land preparation) (Table 8), this crop does not have potential for
commercialization in the study area.

4.1.3. Pigeonpea varieties
Research found that in Gurue, the most common varieties are local, and ICEAP 0040,
which was introduced by World Vision. Comparatively, ICEAP 0040 is more widely used
(54 percent) than local variety (46 percent) and 21 people are using both varieties. The
reasons given for growing the local variety, in comparison to ICEAP 0040, are indicated: as
a better taste, and easier to cook, while reasons for the improved variety are higher yield,
short growing cycle, good adaptation to the local climate and soils, and demand on the
market. These results suggest that local varieties are mainly seen as a component of diet;
however, ICEAP 0040 is used for commercial sale as well.
The disadvantages of local varieties are focused on aspects of its lower yield and long
growing cycle, while the improved variety has problems of susceptibility to pest and
disease. For 28 farmers, it does not have any negative characteristics. Thus, there appears to
be a mix of opinions about the value of the two seed sources. ICEAP 0040 seems to be very
well known in Gurue and people are also positively impressed by this introduced variety.
On the contrary, the local variety has many problems related to its commercialization for
farmers to be conscious of.
Independent of which varieties are grown by farmers, the relative preference of farmers to
use local or improved variety was investigated (Table 9)
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Table 9: Preference of varieties for a) consumption and b) commercialization
a) Consumption
Variety preference

frequency

Percentage

Local

63

38%

Improved

96

56%

Both

7

4%

b) Commercialization
Variety preference

frequency

Percentage

Local

53

33%

Improved

103

63%

Both

7

4%

Moreover, the preference was well understood linking it to the respective reasons (Table 10
and 11). As mentioned above, improved variety is preferred for consumption and
commercialization, 56 percent and 63 percent respectively; while very few people (4
percent) are indifferent to both varieties. Regardless of the importance of improved variety,
it has a problem of being susceptible to pest and diseases. This result is supported by a
study conducted in Kenya (Mergeai et al. 2001).
Table 10: Reasons for selecting a variety for consumption
Reasons

Frequency

Better taste

89

Better aroma

69

Short cycle

39

Good adaptability

19

Lack of other seeds

58

Nutrient source

12

Takes less time to cook

17

Farmers drew attention to criteria such as taste, aroma, non availability of other seeds, and
length of the life cycle, good adaptability to local environmental conditions, less time for
cooking and source of nutrients as reasons to select a variety for household consumption. It
is also valuable for risk reduction, improving efficiency, and improving nutritional status.
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On the other hand, the table below shows a different situation in the choice of variety to
sell. The reasons behind farmers’ selection are not so different when produced for
consumption or cash.
Table 11: Reasons for selecting a variety for commercialization
Reasons

Frequency

Less susceptible to pest and disease

20

High demand

38

Short cycle

29

Good adaptability

17

High yield

40

Lack of other seeds

51

Higher seed weight

11

Higher price

6

Farmers pointed out the problem of a lack of other alternatives in terms of seed to grow,
which suggests that the use of a variety is not always an option. In addition, other important
aspects of cash crops are also addressed. These are high yield, high demand in the market,
duration of life cycle and adaptability of a variety of local conditions. Although price is an
essential component of sale, very few people (6) have mentioned it as a specific reason for
selecting a variety. The higher weight of seed is also used to select a variety of pigeonpea
for cash crop.

4.2. Description of Livelihood Assets
To study livelihood assets, proxies for each of the five types were used. The review of
literature showed generic indicators to study assets, however, in theory, there are no
standard indicators to investigate livelihood assets. Hence, judgement was made based on
the definition and understanding of the 5 kinds of assets.

4.2.1. Natural assets
All households have access to land, which is used for agriculture and to build small houses
and/or granaries. For agricultural practice, which is the main activity in rural Mozambique,
everyone has access to at least one plot and according to the capability of every farmer, this
can be increased to many plots. People do not have problems in accessing land, as there is a
“mutual-help” system operating in rural areas. This means if someone wants to practice
agriculture and does not have land, anyone who has it can lend it for the period they want.
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Land is obtained through different mechanisms; the most important in the study area are
inheritance (127 households), belonging to a woman who has obtained it from her husband
once she marries (32 households), borrowing land from others (53 households) and
obtained from multiple sources (49 households).
Another source of natural capital, forestry, is used for fuel wood and to hunt animals. This
is the only source available for collection of wood to use for cooking and building shelter
for their families and storage places for surplus agricultural production.
Water is another natural resource that is used for consumption and to satisfy crop demands.
In the study area, everyone has access to water through boreholes and rivers; nevertheless,
the quality of water is not good. Households are aware of relative differences in the quality
of water consumed (63 percent) and distinguish borehole water as being saline and river
water as sweet. Although people have preferences for one water source over another,
people collect it from the nearest source to their house. This suggests that people are
concerned with the time consumed by water collection that could be allocated to other
productive activities. 16 percent of farmers who use river water also use it for agricultural
production, particularly for horticulture and rice production, both of which are very
demanding in water usage. However, agriculture is basically rain fed and because the area
has irregular and erratic rainfall, most of the crops grown have adapted to this condition.

4.2.2. Human Assets
This refers to the skills, knowledge, ability to work and good health, which are important
for the ability to pursue different livelihood strategies.
The household size varies from 1-12 members and five is the average size of households in
the study area where it is common to find households with two females and three males. In
the sample 76 percent of households are headed by men and 24 percent by women.
Moreover, the marital status of households members was as follows: 84 percent married, 11
percent single and 5 percent headed by a widow or divorced person. The gender of the head
of the household has a significant relationship with marital status of that person: more
women are in a vulnerable situation as they are single, widowed and/or divorced, while
men are mostly married. Women already have the burden of domestic, food and income
production activities and without a man to share tasks, it becomes difficult for them to
55

fulfill the demands of her household members, as there is a significant relationship between
the marital status of the head of a household with its size. In relation to the task distribution
between men and women at the household level, both are responsible for farming activities
such as land preparation, seeding, weeding and harvesting, however domestic activities are
done solely by women.
75 percent of heads of households have a primary level of education4, of which 66 percent
is of first degree and 9 percent is of second degree. The remaining 25 percent are illiterate.
In the four villages of the Gurue district, 70 percent of households have members who can
read and the number of people with this ability varies from 1 to 7 members. Members who
have the ability to read are predominantly aged over 10, and 17 people older than 50 years
have reading skills (Table 12). This means that in recent times people are becoming more
educated in rural areas. Furthermore, of those people with reading skills, 68 percent are
men and 33 percent women, which highlight a gender difference in the acquisition of
education.
Table 12: People with reading skill of different age groups
Age group
0-9
10-24
25-49
>50

Frequency
9
114
105
17

In Mozambique, classification of active people is based on the following range: 0 ≤ 14
children; 15 ≤ 64 adult (active labour force) and those older than 65. In this study,
households were diverse in age and people in active age varies from 1 to 7, whereas two
active workforce members per household is common in the four villages studied (Table
13). The average number of people working in the farm per household is also two. These
results show the logical relationship between active labour force and people working on the
farm.

4

This is divided in two degrees: from 1st grade to 5th belongs to the first degree and 6th and 7th are of second degree
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Table 13: Active labour force per village
Villages
Active_lf

Lioma

Magige

Nintulo

Tetete

0

0

0

1

2

1

3

9

14

4

2

25

26

30

19

3

11

15

5

13

4

5

4

2

6

5

3

1

1

2

6

1

0

0

0

7

1

1

0

2

In relation to the improvement of farmer’s skills for their main activity of agriculture, they
receive training from Mozambique National Institute of Agronomic Research (IIAM),
World Vision and Kulima (a Mozambican organization). Training programs are held in
relation to agricultural practices of crop production, soil conservation and improvement,
erosion control, marketing for commercialization and credit. This occurs according to the
focus of each organization. Access to these programs is not limited depending on gender or
age of the farmer; it is a matter of willingness and/or whether they have information about
the program.

4.2.3. Physical Assets
The variables used to proxy basic infrastructures and production equipment that enables
farmers to achieve livelihood goals are: the basic infrastructure, tools and equipment that
are useful to be more productive. All four villages provide very basic facilities of school,
hospital, water supply equipment, media and streets, although streets are not paved.
However, there is no provision for electricity in three villages studied, although it is in
Lioma. However not all people can afford it, therefore, very few (30 percent) people have
electricity in their home. Furthermore, sanitation is not provided in any of the four villages.
Management of public infrastructures is done through a participatory process. People clean
the equipment or infrastructure together, and if there is a need for weeding or the building
of a common infrastructure, this is also done in a group. For water provision equipment, a
trustworthy and responsible person is selected for its maintenance and all households pay a
symbolic amount of money to have access to it.
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In terms of producer goods that allow them to do their activities and fulfill the basic needs
of human beings, farmers in the study area have basic tools to practice agriculture;
granaries built with local materials and access to public transport vehicles, which are not
safe due to crowding. Although media is available for everyone in these villages, not all
people have a radio to access information. Other sources of information regarding
agricultural practices and its marketing are facilitated by an active NGO (World Vision)
that works in the study area. At the household level all have shelter, but with different
materials. Dwellings are basically built with local materials, although the quality is
variable: some households even lose their houses during the rainy season (Table 14).
Table 14: Frequency of different house types
House

Frequency

Fired Brick with local material ceiling

74

Non fired brick with local material ceiling

56

Modern

4

Fired brick with corrugated sheet roof

33

The house material and number of houses, as well as some equipment and/or goods, defines
the status of households in the rural society. These include radio, bicycle, motorbike, car,
fridge, television (for ones that have electricity), tractor, irrigation pumps and farm area.
Households with relatively high number of one or more of these goods are considered rich
in rural Mozambique.

Table 15: Ownership of physical assets
Physical Assets

Frequency

(%)

Bicycle

168

(84)

Radio

143

(73)

Motorbike

6

(3)

Car

0

(0)

Fridge

1

(1)

TV

2

(1)

Tractor

2

(1)

Irrigation pump

7

(3)

An association is found between housing material and total farm size owned by a
household ( 2: p=0.006). This suggests that in the four villages studied, households with
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better houses have a bigger total farm area and they are considered to be of a higher social
class in that region. These proxies of physical capital were analysed with social relations
such as gender, age and marital status, however, no significant relationship was found
among them.

4.2.4. Financial assets
Financial capital refers to the available stock and regular inflows of money. In the study
area, households do have stocks saved in money and/or different commodities (Table 16)
and income is derived from different sources of income (Table 17).
Table 16: Frequency of forms of savings
Savings

Frequency

Money

144

Commodities

127

Money & commodities

93

According to the results of this research, the most frequent practice is to save using money,
but there is a high number of household with savings in commodities such as animals,
surplus agricultural production from a previous season or investment in other goods or
equipment (bicycle, radio and grinding machine) that can help the household in achieving
its livelihood goals. For example with the grinding machine a household starts a business
and because it is a rare commodity in villages, it would be a valuable source of income.
Regarding control over savings, in 48 percent of households men have the control, while in
31 percent it is the responsibility of women and in 21 percent of households it is controlled
by both.
Animals are used as a safe method of saving in rural areas, apart from being part of
people’s diet, and their value tends to appreciate over time. The most common animals are
chickens, pigs, pigeons, goats, ducks, bulls, turkeys, canga (native bird called jungle
chicken in portuguese) and rabbits. Although a few households sell animals as a daily
source of income, 98 percent only sell them during a crisis period. This livelihoods strategy
enables them to survive during and after natural calamities. Draught animals are an
important source of power for agricultural activities and thus are widely used in the South
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of Mozambique, while in the study area this practice is not common. Other commodities
are not as valuable as they are subject to depreciation over time.
Apart from selling saved commodities, farmer households are creative during crises to
ensure food for their members. They can start a new business of selling traditional
alcoholic drinks or try to enhance old businesses with the few resources that are left. A
mechanism that is very important in difficult circumstances is the mutual-help existing in
Mozambique. When a household needs labour to prepare for an agricultural practice, they
give opportunities to people who are very poor and thank them with money, food or
essential goods. This attitude enhances existing bonds within households in the rural
villages.
On the other hand, sources of income on which farmers rely are various and are adopted by
different degrees by households. The most frequent source of income is provided by
agriculture, while small business options are least adopted by households in the study area
(Table 17). This confirms the importance of agricultural activity in rural Mozambique,
especially as a path to development.
Table 17: Frequency of different income sources
Source of income
Sell agricultural produce

Frequency
154

(%)
(75)

Sell home-made drinks

61

(30)

Sell animals

30

Ganho-ganho5

(15)

3

(1)

Teaching

11

(5)

Bakery and carpenter

11

(5)

Construction and retail

7

(3)

There are a number of initiatives farmers use to diversify income sources and also to adopt
non-farm activities, in order to reduce risk associated with agriculture and attempt to
increase income levels.
Provision of credit to farmers was another aspect studied in financial assets, but this is not
common – only four households mentioned having access to it. The low frequency may be
due to the need for collateral. Farmers are required to have some valuable assets, for
example a large farm or bicycle, to have access to the credit.
5

A practice in which very poor people do farm work for other people and are rewarded with food, money or other primary goods.
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4.2.5. Social assets
Working together on each other’s farms for labour intensive tasks is undertaken by 26
percent of households. The mutual-help mechanism is traditional in rural areas as a result
of trust relationships. The foundations for this group work entails sharing the same religion
and having the same goals when they are selected and invited to do specific work by local
government agencies or NGOs. Depending on the household, it can happen through local,
as well as exterior, initiatives. Another mechanism of social capital is based on trust, in
which households without the necessary tools to practice agricultural activity borrow from
others.
Households are aware of the importance of group-work (77 percent) for reduction of
production costs, adoption of survival strategies during critical periods, definition of group
identity to protect their rights, increasing efficiency of difficult tasks, facilitating
commercialization, and sharing of different experiences. People join such group-work
because they are more motivated when they work with others (Pretty 2005). Sometimes the
membership of a group has a welfare dimension; for example, if someone is sick, other
members may work on the farm.
Farmer associations have been formed in the area by World Vision to establish a link
between production and commercialization, particularly establishing connections between
producers who are members of associations and potential buyers. They also provide
transport facilities for dealers to meet and discuss the price and shift the product from
producers to buyers. 69 percent of households in the study area reveal that there are some
associations, but the interviewed head of the households are not members, claiming they
were not invited for preliminary meetings, despite the World Vision objective that
everyone be invited.
4.3. Access to assets according to the pigeonpea and farm area ratio

An analysis of the aggregated capitals was conducted based on a simple ‘spider’ diagram
with five capitals. Aggregation of the sub-indicators within a capital is made difficult by
the different units of measurement. Here, a simple rescaling of all indicators was made, so
that they ranged from zero to one, where one represents the highest score in the sample.
The sub-indicators within a capital were then averaged. This is a relatively crude method of
aggregation, but gives a broad indication of levels. Two different pentagons were drawn,
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based on the ratio of pigeonpea per hectare of land. The sample was split at the mean of
this variable.

Figure 5: Pentagons representing access to five capitals with ratio of pigeonpea production over area is
less and equal or greater than its mean

It is clear that the household with a low level of pigeonpea per hectare have a significantly
larger level of physical capital. It has a very small positive effect on natural and financial
capitals, whereas social capital is affected negatively but again to little extent. However,
human capital remains unaffected with the ratio being raised. It seems that there is no
relation of pigeonpea per unit of area, however specific analysis of the crop’s effect on the
capitals

is

done

in

the
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following

chapter.

5. Analytical results
This chapter reports the data analysis of pigeonpeas’ impact on farmers’ livelihoods. The
link between pigeonpea and SLF is investigated by analyzing the impact of pigeonpea on
the various indicators of each capital. This includes other attributes in order to explain
variations in indicators, which is important to avoid misattribution of pigeonpea’s influence
on the five capitals. Where insignificant statistical results are obtained, this shows that the
hypothesis are not supported by data collected. As usual, R2 are low given this is cross
section data, but what is of more importance is the statistical significance of the variables of
interest , since all of the variation in the indicator is not due to this crop. Identifying a
relationship between the indices of capital and a single crop is likely to be difficult and
imprecise, however, it gives some ideas of pigeonpeas impact on the five capitals studied.

5.1. Impact of pigeonpea on livelihoods assets
In this section, the impact of pigeonpea on livelihoods assets is examined through an
econometric analysis. Although the goal was to study the impact of pigeonpea on five
capitals, some socio-demographic variables are also included in the models. Indicators of
each capital and other variables are analysed as a function of measures of pigeonpea
production for each farm, and are organized in sections. In each of these classes of
livelihoods assets, specific hypotheses are stated, followed by the statistical results and its
interpretation. A number of indicators are used as proxies for each type of capital, and it is
possible to make a reasonable argument in some cases that an indicator could be a proxy
for a number of the capitals.

Table 18 presents variable names, an explanation and the

units they are measured in.
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Table 18: Explanation of the variables used in the models
A. Dependent Variables

Units

prod_pp

production of pigeonpea in 2006/07

Kg

rat_pp

proportion of pigeonpea income over farm income

%

Ppno

to eliminate household that reported zero as production of pigeonpea

No

B. Independent variables
General variables
Totmal

total number of male members

No

Totmemhh

total members of households

No

educat_1

first degree of primary level of education of the head of household

0/1/2

educat_2

second degree of primary level of education of the head of household

0/1/2

people_read

number of members with reading skills

No

active_lf

active labour force at household level

No

chil_school

number of children attending school

No

rat_active_lf

proportion of people in active age of household

%

rat_active_lf
Gender

proportion of people in active age of household

%

gender of the head of the household

male/female

Age

age of the head of the household

years

marstat_1

single marital status of the head of household

0/1/2

marstat_2

divorced/widow marital status of the head of household

0/1/2

numb_mal_people_read

number of male members that have reading skills

No

numb_fem_people_read

number of female members that have reading skills

No

Memworkfarm
Totfarmarea

members working in the farm

No

total farm area

Ha
1. Variables of natural capital

crop_Dive

diversity of crops at household's farms

No

Animals

ownership of animals

0/1

2. Variables of human capital
ratio_people_read

people with reading skills excluding the head of household

%

hire people

if household hire people to work in the farm

0/1

3. Variables of physical capital
Vehicles

possession of vehicle or not

0/1

house material

material of which the house of household is build

No

Totfarmarea

total farm size

Ha
4. Variables of financial capital

Farminc

farm income

No

Suminc

income sources

No

suminc_cropdive

income sources and diversity

No

Sumnfinc

sources of non-farm income

No

5. Variables of social capital
imp_group_work

importance of working in a group

0/1

Gentogen

information that is passed from one generation to another

0/1
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5.5.1. Natural Capital
Indicators of this capital are crop diversity and ownership of animals. Although the latter is
considered also as a physical capital, following the livelihood guidance sheets (DFID,
1999) in this research it is used as proxy of natural capital. The determinants of crop
diversity uses a tobit specification and of ownership of animals a logit model.
Hypothesis NC1: Crop diversity at the household level is negatively influenced by the
proportion of income derived from pigeonpea.
Hypothesis NC2: The amount of produced pigeonpea increases the number of animals
owned in the household.
Table 19: Regression results of natural capital (the figures in the brackets are standard errors)
Dependent variables
Independent variables

crop_dive

Animals

Model 1

Model 2

prod_pp
rat_pp
Gender
marstat_1
marstat_2
Totfarmarea

-0.000
(0.625)
-3.003
(0.000)
0.748
(0.075)
-1.262
(0.021)
-0.212
(0.753)
0.215
(0.035)

0.465
(0.003)

educat_1

-0.921
(0.042)

educat_2
pseudo R2
Observations
Models

-1.283
(0.044)
0.097

0.094

161

167

Tobit

Logit

In Model 1, farmers with a higher proportion of income from pigeonpea have less
diversified income sources from the farm. This can be related to the improvement of skills
over time, which can lead to specialization or investment by farmer households in certain
crop(s), for example the growing of onions for higher profit. Nonetheless, this result
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identifies that in this regression the rotational effects of pigeonpea (e.g. nitrogen fixation)
are not contributing to increased diversification. The gender dimension has an important
role in terms of crop diversification, as women have many tasks to perform. Moreover,
households headed by women are less likely to have their farm diversified because of time
and labour constraints. The same constraints apply for a single household’s head, since they
have to take responsibility for all members. Thus, a household with a head that has single
marital status tends to produce less diversified crops. This could make them vulnerable to
the problem of food insecurity, as the greater the diversification of crops, the higher is their
probability of having a balanced diet. Additionally, the total size of farms owned by a
household has a positive effect on the farms’ diversification.
As pigeonpea is one of the cash crops produced in Gurue, it could contribute to farmers
owning animals (model 2), but unexpectedly it does not. This may be due to its lower
contribution to household income. Households with first and second degree of primary
level of education (compared to having none) have a lower probability of ownership of
animals. This seems counterintuitive, but may be because they have other alternative
sources of income that involves less risk and higher profit. However, traditionally farm size
is an important indicator of wealth in rural Mozambique, thus households with bigger farms
are more likely to own animals.
The models estimated have a relatively low pseudo R2, which means they are not
explaining a large amount of the variation. This result (which is generally true over all
models) is in part a consequence of the cross section data being used, and the difficulty of
making predictions of individual behavior on the basis of a small number of factors, when
in truth there are substantial individualistic determinates, that is not uncommon in such
studies.
Summary: The extent of Pigeonpea production does not affect the capacity of farmers to
own animals and can have a negative impact on crop diversity. However, these variables of
natural capital are affected by social dimensions such as marital status, the gender of the
head of the household, as well as the farm size per household. Although pigeonpea is being
produced for subsistence and cash, it has negative impact or no impact in these two models.
This suggests that its contribution to farmers’ income is not felt on the factors used to
measure natural capital. Farmers and organizations working in the study area are more
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concerned with other crops, such as soybean which has a better price, but it is relatively
new for most farmers. Thus, the need for cash in the short-term is being addressed,
although less attention is paid to long-term degradation of environmental, economic and
social factors.
The impact of pigeonpea on crop diversity (model 1) is as it was expected in the
hypothesis. Thus, the data accepts this hypothesis of natural capital. However, another
indicator of this capital does not support the hypothesis.

5.5.2. Human Capital
To study the impact of pigeonpea on human capital, two proxies are used, namely, ratio of
people with reading skills at the household level and hiring of people for farm work. The
second indicator is crucial for household ability to cultivate land because of many factors
which constitute a threat to smallholders’ livelihoods, such as migration to seek higher
income, education, and the impact of the HIV/AIDS epidemic (see Bishop-Sambrook
2005). Moreover, labour complements education in human capital to sustain livelihoods
(Boli 2005). The models for these variables use a tobit and logit, model respectively.
Hypothesis HC1: The ratio of people with reading skills at household level has a positive
impact on proportional income due to pigeonpea.
Hypothesis HC2: Hiring people has an ambiguous effect on the level of production of
pigeonpea.
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Table 20: Regression results of human capital (the figures in the brackets are standard errors)
Dependent variables
ratio_people_read hire people
Independent variables
Model 1
prod_pp
rat_pp

Model 2
0.008
(0.167)

0.012
(0.927)

Gender

-0.977
(0.027)

educat_1

-0.287
(0.004)

1.360
(0.002)

educat_2

-0.292
(0.032)

1.810
(0.010)

Totfarmarea

0.067
(0.016)

0.315
(0.031)

rat_active_lf
pseudo r2
Observations
Models

-1.470
(0.039)
0.147

0.1741

100

157

Tobit

Logit

It can be seen in Model 1 of human capital that having a higher proportion of income
obtained from pigeonpea has no impact on the ratio of people with reading skills over the
total number of members in a household. This could be due to the fact that primary level of
education is free in Mozambique, however, if we consider secondary level of education, it
requires payment for fees, travel, and accommodation and as pigeonpea provides the
second highest proportion of farm income, therefore it might have a positive impact.
The primary educational level of the head of the household, independent of its degree, has a
negative impact on the ratio of people with reading skills. The reason for this is unclear, as
in normal circumstances if the head of a household is educated, the children and/or wife
would be expected to be engaged in study. Moreover, farmers invest in their children’s’
education to earn higher income in the future as a result of higher labour productivity
(Szirmai 2005).
Additionally, the sum of all land owned by households has a positive impact on the
proportion of members with reading skills, that is the bigger the total farm area per
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household, the greater is the number of people who can read. This relationship might be
explained from the secondary literacy level, as from this level the head of household needs
money to support its members’ education, and with a larger farm size there are more
options to expand income production.
There is no effect of the level of pigeonpea production on hiring people at household level,
which is unexpected. It could have either a negative or positive effect, since pigeonpea is
non-labour intensive compared to all other crops grown in the study area. A positive impact
might be related to allocation of hired people to the production of other more important
cash crops, or to increase crop diversification. On the other hand, the proportion of active
labour force per household also contributes to the decision of whether to hire people for
farm work; therefore, the greater the number of active people in a household, the lower is
the probability of hiring people. Another variable that has a negative effect on hiring people
is the gender of the head of the household, as generally households headed by women have
fewer resources, and thus, cannot afford to hire people to work on the farm.
The educational level of the head of the household has a positive effect on hiring people, as
this indicator can influence the willingness of people to try something new and explore
other income opportunities. Nevertheless, the size of the farm has a positive impact upon
hiring people, which might be due to their increased need for labour.
Summary: The ratio of people who can read at the household level (apart from its head)
and the hiring of people are not determined by the prevalence of pigeonpea. An interesting
point in human capital terms, is the role of educational levels. In regards to hiring people,
the head of the household might prefer to hire people for the farm, and self invest in other
sources of income, which might generate higher income. This means farmers are improving
their ability to organize and manage available resources in order to achieve their
livelihoods goals. Overall, the results did not support either hypothesis on the relationship
between pigeonpea and these two indicators of human capital.
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5.5.3. Physical Capital
Physical capital is proxied by measures of vehicle ownership, quality of material from
which the household’s house is built, and farm size. All are analysed with respect to the
impact of pigeonpea. The models used a logit, tobit and tobit specification respectively.
Hypothesis PC1: The production level of pigeonpea has a positive effect on the household
having a vehicle.
Hypothesis PC2: The quality of material from which a house is built is positively affected
by the proportional income of pigeonpea.
Hypothesis PC3: The proportional income of pigeonpea has no effect on the total farm
area.
Table 21: Regression results of physical capital (the figures in the brackets are standard errors)
Dependent variables
Independent variables
prod_pp

vehicles

housematerial

totfarmarea

Model 1

Model 2

Model 3

-0.364
(0.061)

-1.515
(0.000)

-0.383
(0.005)

-0.314
(0.226)

-0.416
(0.061)

-0.826
(0.045)

0.002
(0.033)

rat_pp
educat_1
educat_2
Age
Gender

0.027
(0.007)
-1.055
(0.017)

-0.569
(0.021)

chil_school
totmemhh
pseudo r2
Observations
Models

0.205
(0.001)
0.189
(0.056)
0.1146

0.036

0.1071

178

160

157

Logit

Tobit

Tobit

The higher the production of pigeonpea, the higher is the probability of the household
having a vehicle (model 1). This highlights the contribution of pigeonpea to household
income. Moreover, pigeonpea enhances soil productivity, which increases other crops that
would probably be cash crops. This might lead to specialization in income generating crop
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and less diversification of production; these could involve cash crops. In relation to gender,
a female head of a household has less opportunity to own valuable assets in the rural
society; thus, women have less chance to have vehicles. Although, the greater is the size of
the household, the higher is the probability of having a car. This could be due to labour
available in the household to contribute to increasing total income.
Income obtained through pigeonpea has a negative effect on the quality of material of a
households’ house (model 2). According to model 3, the proportion of pigeonpea income
seems to have a negative impact on the total farm area that is owned by a household. This
is probably related to investment of income on crops other than pigeonpea. As land is not a
constraint in Mozambique, subsistence farms may be using pigeonpea given its traditional
importance and larger farms with capacity to afford inputs and irrigation are focused on
commercial production that involves other cash crops. Yet there is significant relationship
between varieties of pigeonpea grown and farm size. Thus land is allocated to a particular
variety according to production goals. Yield and demand in the market would be of concern
if it was grown for sale; otherwise, for subsistence farming taste and nutritional aspects
might be addressed.
The higher the number of children attending school, the higher is the probability that a
household will own a larger farm. This can be explained, as it is very common to find, in
rural areas, households with children in school who are in another city, especially at
secondary level as this level is not available in many rural areas. In that case, the head of
the household needs to practice agriculture on larger areas of land in order to increase the
income generated from it. This strategy allows him/her to pay the costs associated with
educational attainment (e.g. fees). Furthermore, these children, during school holidays, go
back to the village to help their parents with farm activities.
The older the household head is, the greater the farm size. This may be due to greater skills
being acquired over time, or simply that with more years of farming they have accumulated
more assets.
Despite the fact that the first level of primary education for the head of household has no
effect upon the farm size, the second degree has a negative impact. This may be related to
the concern with risk and awareness of the future, as living in precarious conditions
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households are exposed to factors that can affect them adversely. So, with second degree of
primary literacy level, farmers might invest in another activity that is less risky than
agriculture. Thus, there is a higher possibility they will survive, even if there is the problem
of crop failure, as there are always other income activities that can be used to meet a
household’s basic needs. Households with some level of education are more likely to
participate in cash crops (Boli 2005). Furthermore, the more a person studies, the higher is
the probability of thinking about the future, that is, satisfaction of basic needs of a
household with perspectives of the future in mind. Also, better management of limited
resources might be addressed, for example growing crops that are relatively less labour and
capital intensive. On the other hand, the gender of the household head has a negative
impact on the land area. This could be related to the lower social status of women in rural
Mozambique.
Summary: Although the analysis of proxies of physical capital shows little impact of
pigeonpea, it does affect the possibility of a household having a vehicle, which
demonstrates that it is having an impact on the purchasing power of farmers. Once more,
women are less likely to own these physical assets. On the other hand, educational levels
suggest a negative impact on housing material and farm size, which indicates that
educational levels may promote investment in other less risk-prone activities than
agriculture. The hypothesis of pigeonpea impact on vehicle ownership is accepted, whereas
those for the quality of housing material, and total farm size are rejected based on the
analysis.

5.5.4. Financial Capital
Farm income, number of non-farm income sources, total income sources, total income
sources with crop diversity and proportional income of pigenopea are variables used to
represent financial capital. Tobit models are used to examine the relationships between
these variables and characteristics of the farmer.
Hypothesis FC1: The proportional income of pigeonpea has a positive impact upon
household farm income.
Hypothesis FC2: The number of non-farm income sources is negatively affected by the
quantity of pigeonpea produced.
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Hypothesis FC3: The total number of sources of income of a household is positively
related to the proportional income of pigeonpea.
Hypothesis FC4: The production level of pigeonpea has a negative impact on the number
of income sources including different crops.
Table 22: Regression results of financial capital (the figures in the brackets are standard errors)
Dependent variables
Independent variables

Farminc

Sumnfinc

suminc

suminc_cropdive

Model 1

Model 2

Model 3

Model 4

prod_pp
rat_pp

-0.008
(0.009)
-12083.05
(0.000)

0.001
(0.025)
0.243
(0.387)

crop_Dive
Totmal

-0.140
(0.027)

Totfarmarea

0.525
(0.000)

Totmemhh
educat_1
educat_2
active_lf
Memworkfarm
pseudo R2
Observation
Models

-0.339
(0.078)

-0.436
(0.195)

-0.610
(0.049)

-1.410
(0.011)

0.211
(0.026)
1136.87
(0.017)

-0.147
(0.070)

0.0112

0.0374

0.300
(0.017)

0.0265

0.054

163

178

160

174

Tobit

Tobit

Tobit

Tobit

It seems from model 1 that the proportion of income derived from pigeonpea negatively
impacts farm income, which might be due to the opportunity cost of resources allocated for
pigeonpea. Although it is not a demanding crop, it does give less profit to the household,
when compared with other cash crops. Thus, this relative value drives land use allocation.
The number of people working on the farm(s) has a positive effect on farm income, as the
greater the labour force that is being used for farm activities, the more crops can be grown,
even those that are labour-intensive.
73

The higher the production of pigeonpea at the household level, the lower is the probability
of investment in non-farm activities, which is consistent with farmers being able to achieve
their livelihood goals based on farm production (model 2). Furthermore, as pigeonpea is
essential for their diet and income, farmers may prefer to keep investing in this crop;
associated with this, is that the crop is traditional in that area, which makes farmers highly
inclined to its cultivation. Besides this, the number of people considered active has a
positive impact on the number of off-farm sources of income, that is, if the number of
active people per household is high, the greater the engagement of that household in nonfarm activities. This suggests that not all active-age people work in agriculture because
some of them are more likely to invest in less risky and better paying activities.
Additionally, the number of people in a household working on the farm is negatively
related tothe production of pigeonpea.
In model 3, farmers receiving a higher proportion of pigeonpea income have no impact on
the number of income sources, including farm and non-farm activities, which is surprising
due to its importance in farm income. On the other hand, the educational level of the head
of the household, as well as the number of male members in the household, has a negative
effect on the number of income sources. The sources of these relationships are also unclear.
The higher the production of pigeonpea, the less likely farmers are to have different sources
of income, when crop diversity is included (model 4). This could be due to the satisfaction
of subsistence and commercialization goals of farmers’ livelihoods, which motivates them
to invest more in pigeonpea or other cash crops if the objective is only to increase income
level.
The total size of the farm and number of members of active age has a positive impact on
the number of income sources with diversified farms. As the size of the active labour force
grows, they are likely to expand their activities portfolio and improve their primary source
of income (agriculture). Also, the bigger is the farm area per household, the higher the
chance of farmers diversifying their cropping system.
Summary: Pigeonpea shows a positive effect only on total income sources including crop
diversity, while farm income and non-farm income is negatively affected. However,
pigeonpea has no impact on total number of income sources. This suggests that even
74

though pigeonpea is a cash crop, it is not having an expected impact; indeed, it is affecting
income sources in generally a negative way. The variation of impact on this set of four
indicators might be because pigeonpea is still not being used to its full potential.
According to the results, pigeonpea has negative impact on farm income, which results in
rejection of the hypothesis (model 1). Moreover, total income sources are not affected by
pigeonpea and number of non-farm income sources has a negative impact. Thus, this
hypothesis is not supported. However, total income sources, including crop diversity, is
positively impacted by pigeonpea. On the other hand, the hypothesis concerning the impact
of pigeonpea on sources of non-farm income is accepted.

5.5.5. Social Capital
The impact of pigeonpea on social capital is studied through the practice of group work and
the transmission of information from one generation to another which is very common in
rural areas of developing countries. As these two variables only take two values (0 and 1),
logit models are estimated.
Hypothesis SC1: The level of pigeonpea production has a positive impact on group work.
Hypothesis SC2: The income proportion due to pigeonpea has positive impact upon the
transmission of information from one generation to another.
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Table 23: Regression results of social capital (the figures in the brackets are standard errors)
Dependent variables
Independent variables
prod_pp

importance of working
in groups

Gentogen

Model 1

Model 2

0.001
(0.129)

rat_pp

-2.210
(0.000)

educat_1

-0.514
(0.181)

educat_2
Totfarmarea
pseudo r2
Observations
Model

-1.442
(0.036)
0.616
(0.002)
0.1593

0.1027

155

160

Logit

Logit

Farmers recognize that working together is important and this is influenced by different
social mechanisms. Trust is the foundation of these mechanisms and through this factor
farmers share knowledge, skills, facilitates their work and makes them (model 1). The
result of this study shows that there is no effect of pigeonpea production on the recognition
of the importance of group work. This may be due to low level of demand of pigeonpea
during its life cycle. However, working together is more common with cash crops, where
there is much more to do in order to satisfy buyers needs in terms of quality and quantity.
This does not seem to happen with pigeonpea. Another situation in which people work
together is the case in which some households have a lack of labour, so others help them in
agricultural practices. Apparently, this also does not seem to be the case for pigeonpea
cultivation for the same reasons mentioned earlier in this paragraph. The total size of
different farms has a positive impact on this indicator of social capital. The greater the size
of farms owned by a household, the greater will be the need for labour and this leads to
recognition of the importance of group work.
It appears, in model 2, that the proportion of pigeonpea income is negatively linked to the
transmission of its related information from one generation to another, the reason for which
is unclear. If the crop gains importance with its income and benefits to the farming system,
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it should have a significant positive effect. Furthermore, the practice of passing information
on is a tradition in rural Mozambique. The second degree of primary level of education for
the head of the household also has a negative impact on the transmission of knowledge,
which is also not easy to interpret.
Summary: For social capital, there were no positive effects found for the indicators
studied. Educational level has a negative correlation with the adoption of traditional
practices (Boli, 2005), and the larger farm size induces group work in the study area. This
means we can reject the hypothesis for both indicators used in social capital. Both
hypotheses of this capital have opposite results than expected, thus, they are rejected.
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6.

Discussion and conclusion

6.1. Discussion
Relationship between assets
Association between assets is explored using the perspectives of DFID (1999) and Scoones
(1998). However, three relationships between assets, that is, sequencing, access and
substitution are considered for the present study and clustering, trade-offs and trends are
not addressed.
Sequencing
Total farm size, which is an indicator of physical capital, has a positive impact on all the
proxies of natural, human, financial and social capitals (Amsalu & de Graff 2007). Thus,
farmers with larger farms will have better access to all four other capitals, and in addition
will have opportunities to increase all the assets (see Section 5.1.). The results highlight a
significant relationship between the total farm size and crop diversity (Natural Capital)
( 2:p=0.000). Simultaneously, apart from natural capital, physical capital also has a
positive effect on total income sources, including crop diversity, which has a beneficial
impact on financial capital. Clearly there is a sequence which is being followed between all
the three capitals mentioned above. In this case, by increasing the number of crops, it might
be possible to achieve a higher level of diversification (Natural Capital) and possibly obtain
more cash with pigeonpea commercialization (Financial capital). This would probably be
invested on goods at household level (physical capital). Access to these three assets might
lead to the reduction of the poverty level of a given household.
Access
Access to resources varies with social dimensions that differ between households. The
results of this research show differences in access to resources through the gender of the
head of the household and marital status.


Gender

According to the results of this study, households headed by women have lower likelihood
of having a vehicle (physical capital - see 5.5.3.). This variable also has a similar effect on
human capital and physical capital (see sections 5.1.2. and 5.1.3.).
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Marital status

In section 5.1.1, an indicator of natural capital (i.e. crop diversity on farms) is lower for
households that are headed by divorced or widowed persons, as compared to married ones.
Thus, there is variation in access to natural capitals with the marital status of the head of
household, which indicates that this social condition has a direct effect on access to
capitals.
Substitution
Substitution refers to the use of one asset to compensate for the lack of another capital. This
is very common in rural Mozambique, although most of the time different capitals are
combined to achieve livelihoods goals.
The size of the farm (physical capital) has a significant relation with whether the household
hires people to work on the farm (human capital). Thus, one asset leads to the need of
another, however this can only be accomplished if the household can afford to pay or
reward the casual workers. In the connection between physical and human capital there is
an implicit need for access to financial capital also. Hence the household uses a
combination of physical and financial assets to fill the gap of human capital.
Importance of pigeonpea for farmers’ livelihoods
Pigeonpea is the second most preferred crop after maize for farmers’ livelihoods in Gurue.
This crop is an important component of farmers’ diet and it contributes to their income
also. The table below presents the preference ranking towards all the crops grown in rural
Gurue. This was investigated through a direct question on crop preference of farming
system.
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Table 24: Ranking of crop importance
Crops

Frequency (%)

Ranking

Maize

203 (99.5)

1

Pigeonpea

191 (93.6)

2

Sorghum

84 (41.4)

3

Beans

78 (38.2)

4

Sunflower

78 (38.2)

4

Cowpea

58 (28.4)

5

Cassava

55 (27)

6

Soybean

44 (21.6)

7

Rice

25 (12.3)

8

Onion

21 (10.3)

9

Peanuts

19 (9.3)

10

Sesamum

15 (7.4)

11

Mung bean

9 (4.4)

12

Tobacco

8 (3.9)

13

Faba bean

6 (2.9)

14

Bambaranuts

6 (2.9)

14

Sugarcane

6 (2.9)

14

Sweet potatoes

6 (2.9)

14

Pigeonpea helps in enhancing natural capital because of its significant number of
advantages for the farming system (see 2.1.2 and 2.1.3). This fact has also been supported
by this study where 99 percent of farmers reported an increase in the yield of other crops
due to the fertilising effect that pigeonpea has on the soil. This would allow famers to
improve total production levels at lower costs, as it substitutes for the use of other inputs.
Furthermore, pigeonpea has the third highest contribution to farm income (18 percent) from
all crops and more than 70 percent of yield is sold. This shows the relative importance of
this crop to the enhancement of financial capital.
Pigeonpea also contributes to human capital by providing a balanced diet to the farmers,
particularly because the main component of their diet is maize. The latter is deficient in
proteins, while pigeonpea is abundant (Odeny 2007; Snapp et al. 2003)). In Gurue, 99
percent of people affirmed that by consuming pigeonpea their working capacity in the field
increases. Moreover, it has been reported that pigeonpea contributes to a better nutritional
status (Bias and Cynthia 2003) and makes households less susceptible to the HIV/AIDS
virus (SETSAN 2007). Therefore, with pigeonpea contributing to farmers’ diet, the level of
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vulnerability to diseases may decrease and thus food security would improve. Farmers
interviewed recognized the role of pigeonpea in strengthening their health status, however,
no significant results were obtained when the regression model was applied in this study.
Pigeonpea develops farmers’ skills and abilities to better manage their livelihoods. A
typical example that was encountered in the study area is the management of an indicator
of physical capital. Land is used to practice intercropping between maize and pigeonpea.
Seeding dates are adjusted in order to avoid competition between them and make land
productive for the entire year, since both crops have life cycles of different lengths (see
Section 4.1.). Therefore, the cropping land is never left unproductive.
Pigeonpea is less demanding in terms of labour, compared to other crops grown in the
study area (see Section 4.1.2). This provides opportunities for those households which are
poor, or headed by widows, divorcees or women to grow it. Moreover pigeonpea does not
require any special tools or equipment, the simplest tools used in agricultural activity are
enough to produce pigeonpea.
The input required is seeds, which are stored from previous years in rural Mozambique.
Because of the ease of pigeonpea production, it also plays a role in poverty reduction.
Hence, even the most vulnerable and lower social status poor people, can also manage to
grow pigeonpea and thus improve their livelihoods over time.
Simultaneously, pigeonpea is part of the traditional practices used by people living in
Gurue. It has been grown for many years and the practice is passed from one generation to
another (vertical relation) as well as via friendship and geographical proximity within and
between villages, the information relating to improved pigeonpea agronomy is extended.
This draws attention to the role of social capital to spread information about pigeonpea.
Therefore, the crop provides farmers with the chance to develop knowledge by sharing
experiences, which may improve some agricultural practices other than pigeonpea, but also
improve people's abilities to live in their environment, respond to different risks, manage
public infrastructure and generally form a resilient rural community. According to Pretty
(2005), this improves bonds and norms that make any activity sustainable. Thus, it gives
confidence and motivation to invest in collective action.
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This shows that to promote sustainable management, while promoting pigeonpea
production in Gurue, there is a need to take the existing social mechanisms into account,
especially when the crop is linked to the traditions of the area and make a pathway to
improve social capital through achievement of other livelihoods goals. In the study area,
there is an initiative of World Vision to do this. The NGO is facilitating the process of
commercialization using farmers’ associations. The creation of this facility is based on
social mechanisms which support the link between production and commercialization.
World Vision provides transport for buyers and organizes meetings in which producers
discuss the price and the quantity that farmers are able to sell. Therefore, the potential of
enhancing social capital through commercialization might result in an improvement of
economic and social well-being.
Pigeonpea increases farm income (financial capital) of different households. The data
collected from Mozambique suggests that it is the second most preferred and third in terms
of income percentage when all the main cash crops of the study area were investigated.
Thus, the extra income may be allocated to purchase more goods (physical capital) or
towards improving the educational status of children, which may result in improvement of
human capital of the household. These results of regression analysis are broadly in line
with the aggregate results (see 4.3.), which suggest relatively little clear impact of
pigeonpea on assets.
6.2. Conclusion

Pigeonpea is an important crop for two main components of farmers’ livelihoods. These
are, farming system and households’ income. In the farm, it increases yields of crops that
are grown subsequently to pigeonpea, enhances soil quality and reduces the cost of
farming. Furthermore, pigeonpea provides farmers with an additional source of income and
nutrition which improves their living standards. Simultaneously, it improves farmers’
various management skills which are related to the farming system. It is not a labour
intensive crop, compared to other crops grown in the study area and this demonstrates why
it is fundamental to promote this crop to alleviate poverty in rural Mozambique.
At the start of this study, the hypothesis that was being investigated was that pigeonpea has
a positive impact on the livelihood assets of rural farmers. The evidences suggest that
pigeonpea has a potential to improve farmers’ access to livelihood assets, but at the
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moment it is happening at a relatively low level. Thus, it has a limited role in the achieving
sustainable livelihoods, as data collected for various indicators of the five capitals does not
provide a great deal of support for any impact of pigeonpea on rural livelihoods in
Mozambique.
Pigeonpea has an impact on the livelihoods of the rural farmers in Mozambique, though the
level of impact varies with the capital category i.e. natural, human, physical, financial and
social. This is shown through assets that define households’ vulnerability and adoption of a
portfolio of livelihoods strategies. Natural, physical and financial capitals are affected by
pigeonpea to a certain degree, whereas the measures of human and social capitals do not
appear to be influenced by pigeonpea.
Pigeonpea has a unique potential to assist in the challenges affecting rural Mozambique, or
at least minimize the impact of the problems related to rural farmers’ livelihoods. The
development projects that address rural enhancement with a perspective of sustainability
should focus on pigeonpea. The combination of information at micro and macro levels
regarding the potential of pigeonpea will allow government and non-government
organizations to design projects that can include improved strategies in order to promote
agricultural development via pigeonpea. Hence, pigeopea can be utilized to reduce
poverty, improve food security and nutritional status which are the major drawbacks
affecting rural Mozambique.
This is the first study to date which has been conducted to study a socio-economic impact
of pigeonpea in Mozambique at the farmer level. The information generated through this
research is in accordance with other reports which have been published so far regarding
marketing and its potential to reach international markets.
Additional use of pigeonpea in Mozambique
Although this study did not explore other strategies that can be adopted based on
pigeonpea, there are potential activities emerged through other studies of pigeonpea. In
other African countries other than Mozambique, such as Malawi, Tanzania, Kenya,
Ethiopia and Uganda pigeonpea is used as fodder, livestock production and fuel wood.
Livestock production complements agricultural production and diversifies livelihood
options of farmers. This would complement agricultural production in draught power as
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well. For example, some crops such as onion, soybean and beans grown in the study area
are a labour demanding crop. Frequency of growing these crops is low as many households
have no labour force to satisfy it. Thus, with the use of draught power many smallholders’
farmers would be able to overcome this barrier considered to be one of the factors that
affect the most important asset of poor people.
Pigeonpea gives farmers of Mozambique the opportunity to use its stems as fire wood and
for small roofing based on other African countries’ experiences. Given that households’
members have to spend time to go to the forest to looking for the wood. Thus, instead of
spending long time and energy, looking and walking long distances, if pigeonpea, which is
often grown surrounding home area, would be used for the same purpose, it would be
efficient in time and energy. Therefore, these factors might be allocated in some productive
activities.
Pigeonpea potential to meet agricultural challenges
According to the study results, pigeonpea has an important role to play in improving of the
farmers’ lives. Given the conditions in which farmers live, the multi-purpose crop,
pigeonpea, could be promoted without compromising any kind of resources and would
provide better nutritional status, possibly making them less susceptible to HIV/AIDS.
However, pigeonpea cannot solve the problem of poverty, it is merely the beginning of a
process which would have a less disruptive impact on their way of living and it fits with the
small farmers’ economy. As the crop is already a part of farmers’ life, it would not require
investment on adoption in the communities and adaptation to their environment. Moreover,
it is relatively cheap to grow pigeonpea, and it has potential to contribute to minimizing the
problems of poverty relating to agriculture. It could also be promoted as a mediator crop,
between subsistence to cash crops. Pigeonpea would contribute to enhance farmers’
livelihoods in order to provide small farmers with conditions (purchasing power for
chemicals, power to use for different agricultural practices and so on) required for
production of cash crops.
The information obtained through this study can also allow promoters of rural development
in rural Mozambique to find the entry points through which they can intervene in farmers’
livelihoods. It is clear from the present study that local and improved varieties of pigeonpea
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are important for farmers, depending on their production goals. Moreover, different criteria
for its adoption identified in this study, could be important in the promotion of other
varieties that are new for farmers for commercialization purposes. Another issue to take
into account is the fact that pigeonpea is a traditional crop. However, this fact can also be
an advantage in using pigeonpea to foster rural development.
Government and related organizations working at the local level should have a detailed
monitoring and evaluation program in their projects that involve pigeonpea promotion so
that the challenges that affect Mozambican agriculture can be addressed. The major
strategies of poverty reduction in rural Mozambique should address basically five major
components:
1. Food security
2. Household total income, with distinction of non-farm and farm, with a separate
contribution due to pigeonpea
3. Diversity in income sources
4. Household assets that might be done using the assets pentagon of DFID (1998)
5. Soil quality
The assessment through different factors as proxies of each component mentioned above
will allow promoters of pigeonpea to follow up the program and/or strategies and adjust
them according to the main goals.
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8.

Appendice

8.1. Survey

School of Agricultural and Resource Economics
35 Stirling Highway, Crawley, WA

6009

http://www.are.uwa.edu.au
INTERVIEW QUESTIONNAIRE

Altitude _____m

Longitude _________________ Latitude ________________

A. This section approaches characteristics of farmers which include household composition
according to age and sex.
1. Name

____________________________________________

2. Age ______________ 3. Sex F_____ M _____
4. Marital status ___________________________________________
5. Education (years/level) __________________________________________________
6. Household size ________________

Male ______

Female ______

6.1. Division by age group and sex
Members of
Household

Age

Female

98

Male

6.2. Number of children attending school
Number of children

Level attending

Place (local village or another
place)

7. Number of household members working on the farm: __________ M __________F
8. Number of household members not working on the farm (but present in the village)?
9. Number of household members not living in the village: _____________________, 9.1. Where
do they live?
1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________

9.2. Reasons for their migration to other places:
a) Job opportunity __________________________________________________________
b) Study _________________________________________________________________
c) Others, please specify ____________________________________________________
___________________________________________________________________________

B. Farming system is described in general, followed by specific role of pigeonpea.
10. How many farms do you own or do you work at?
10.1. Number of farms ______________________
10.2. Farm size(s)

1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________
5. ________________________________________

99

11. How did you obtain the land (inheritance, purchase (each number refers to the same number
of farm from the previous question)?
1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________
5. ________________________________________

12. Is the land productive? ____ Yes

____ No

12.1. What are the main problems faced with soil?
1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________
5. ________________________________________

13. Which crops do you grow?
1. _____________________ 2. ______________________ 3. _____________________
4. ______________________ 5. ______________________ 6. _____________________
7. ______________________ 8. ______________________ 9. _____________________
10. ____________________ 11. _____________________ 12. _____________________

14. What are the main crops on the farms? Rank them according to the importance. What is the
purpose of production (consumption or/and commercialization)?
Crops

Rank of
preference6

Consumption
(tick it)

Income generation
(tick it)

1.
2.
3.
4.
5.
6.
7.
8.

6

Ranking: 1- highly preferred, 2- preferred, 3- less preferred, 4- not preferred.
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9.
10.
11.
12.

15. How the crops are grown?
Assuming that household has three farms:
15.1. Farm I
15.1.1. First season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________
15.1.2. Second season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________

15.2. Farm II
15.2.1. First season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________

15.2.2. Second season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________
15.3. Farm III
15.3.1. First season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________

15.3.2. Second season (

-

)

1. Monoculture___________________________________________________________
2. Mixed ________________________________________________________________
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16. Rotation
16.1. Is there any rotational system being used on your farm? ____ Yes ____ No
16.1.1. What is the sequence?
16.1.1.1. Farm I
1st Year
1st Season
2nd Season

2nd Year
1st Season
2nd Season

3rd Year
1st Season
2nd Season

2nd Year
1st Season
2nd Season

3rd Year
1st Season
2nd Season

16.1.1.2. Farm II
1st Year
1st Season
2nd Season
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16.1.1.3. Farm III
1st Year
1st Season
2nd Season

2nd Year
1st Season
2nd Season

3rd Year
1st Season
2nd Season

16.1.2. Why? Is there any benefit of rotation? ____ Yes ____ No
16.1.3. What are the benefits from rotation?
______________________________________
________________________________________________________________________________
________________________________________________________________________________

17. What is the yield obtained by crop? Fill the table with quantities consumed, sold and its prices.
Crops

Yield (Kgs/ha)

Consumed (Kgs)

Sold (Kgs)

Price (MT/ Kg)

17.1. To whom do you sell the production/who buys the production (neighbours, people from city,
businessman, etc)?
1. _______________________ 2. ______________________ 3. ____________________
4. ______________________ 5. ______________________ 6. _____________________
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18. Which animals do you have and how many of each?
Animals

Numbers

18.1. Sources of animals:

1. ____________________________
2. ____________________________
3. ____________________________
4. ____________________________

19. Are you using animal traction? Yes _____

No _____

19.1. If yes, how do you get it?
1. Own asset _____
2. Borrow _____ 3. Other, specify ________________________
________________________________________________________________________

20. Do you have charrua?
20.1. If yes, how do you get it?
1. Own asset _____

2. Borrow _____

3. Other, specify ________________________

Pigeonpea role in farming system
21. Why do you grow pigeonpea? __________________________________________________
________________________________________________________________________________
____________________________________________________________________________

22. Does pigeonpea provides benefits for the subsequent crops? ____ Yes

____ No

23. What are those benefits? ____________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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23.1. How do you know about these benefits?
1. Heard ______
2. Observed in other’s farms ______
3. Learn from own experience _______
4. Other, please specify ____________________________________________________
________________________________________________________________________

24. How do you grow pigeonpea?
1. Monoculture ______
2. Intercropped ______

Compass: _________________________
Compass: _________________________

25. Fill following tables with information about the farming systems in which pigeonpea is
involved: area allocated, its yield and input required during the crop season.
25.1. 1st season: (
Systems
1. Monoculture

Area allocated

)
Yield of pigeonpea

2. Pigeonpea+

3. Pigeonpea+

4. Pigeonpea+

5. Pigeonpea+
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Input requirements

25.1.1. Comparing to pigeonpea are the other crops more or less demanding in labour?
Crops: pigeon
pea

25.2. 2nd season: (
Systems
1. Monoculture

Land preparation

Area allocated

Sowing

Weeding

)
Yield of pigeonpea

Input requirements

2. Pigeonpea+

3. Pigeonpea+

4. Pigeonpea+

6. Pigeonpea+

25.2.1. Why do you prefer the systems above?
1. __________________________________________________________
2. __________________________________________________________
3. __________________________________________________________
4. __________________________________________________________
5. __________________________________________________________
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Harvesting

26. Do you apply fertilizer to soil to improve crop production?
Yes _____
No _____, If yes, which one? How many times do you apply while the crops are on
farm? What is the dosage applied?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

27. How many people do you hire for activities on farm?
Activities
Land preparation
Sowing
Weeding
Harvesting

Number of people

Days

28. What are the varieties of pigeonpea used? Are they local of improved? What are the
advantages and disadvantages of each variety?
Variety

Local (l) or
improved (i)

Portion of
overall farm
(fraction)

Advantages
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Disadvantages

29. What is the estimated yield of varieties used?
Variety

Local/improved

Yield estimate

30. What are perceived production constraints?
Constraints
Lack of manure
Lack of fertilizer
Lack of tools
Poor seed quality
Pest and disease
Poor soils
Natural calamities
Other, please specify:

Ranking

31. What is the purpose of pigeonpea production?
31.1. Subsistence:

____ Yes

____ No

31.2. Commercialization:
____ Yes
32, otherwise move to the number 34.

____ No, if yes continue with question number

32. What are the preferred varieties for consumption and why?
Preferred varieties

Reasons

33. How are the grains consumed?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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34. Commercialization
Preferred varieties

Reasons

35. What are the criteria applied by buyers?
1.
2.
3.
4.
5.

______________________________
______________________________
______________________________
______________________________
______________________________

36. What are the criteria used by farmers to select variety to grow on farm?
Criteria for variety selection
1. Less susceptibility to pest and diseases
2. Good adaptation to the local environment
3. High yield
4. Short life cycle
5. Palatability
6. Demand from buyers
Others:

7

Ranking7

Ranking: 1-5, from most important to least.
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37. Do you use the other part of pigeonpea plant (leaves, shoots, roots)?
Yes _____

No _____

37.1. How?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

38. Are there any advantages of growing pigeonpea? Yes _____ No _____
38.1. For the farming system
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

38.2. Household welfare
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

C. Access to all five types of assets is explored in this section:
Natural Capital includes land, water, animals and plants
39. Do you have access to water?
39.1. For consumption: _____ Yes

_____ No

39.1.1. What are sources and how far they are from house?
Sources
Bombas manuais
Nascente
Pocos artesenais

Distance from house
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39.2. For irrigation: _____ Yes _____ No
39.2.1.
Sources
Bombas manuais
Nascente
Pocos artesenais

Distance from field

40. Is there any problem regarding access to the following resources? How do you use each of all
natural resources?
Resource
Land

Use

Conflicts in access

Water

Animals

Plants
(crops,
trees, etc)

41. Are these natural resources quality different within the village? _____ Yes_____ No
41.1. How do you classify the quality of resources that you use compared to the rest of the village?
Why? __________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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Physical capital can be any stored commodity and this can be food, livestock, equipment, tools and
machinery.
42. Which kind of house do you have (quality)?
42.1. House of poor quality or made with local materials __________________________
42.2. Cement house _______________________________________________________
43. Which assets do you have?
Physical assets
House of local materials
Cement house
Machines
Implements
Devices
1. Bicycle
2. Motorbike
3. Car
Fridge
Radios
Television

Own (units)

Borrowed (units)

44. Do you have access to electricity? _____ Yes _____ No
44.1. Please explain its access (sources: photovoltaic, generator, grid, etc)
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

45. Do you have access to the following infrastructures?
Basic infrastructures
Schools
Hospitals
Roads
Improved latrines
Protective roof (dweller)

Access

46. Is there any media in the village (e.g. Radio, TV, Newspaper, etc.)? ____Yes____No
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Communication method
Radio

Order of importance

46.1. Does everyone have access to it? How is it defined?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

47. How do you obtain input for the production (seeds, fertilizers, herbicides, pesticides, etc)?
Inputs
Seeds
Herbicides
Manure
Fertilizers
Pesticides

Source

Mechanism for obtaining

Financial capital is about sources of income, savings and credit, how are both done and
remittances.
48. What are the main sources of income?
1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________

49. In what form do you save? _____ Money

_____ Commodities

49.1. Which commodities are used? _______________________________________________
________________________________________________________________________________
________________________________________________________________________________
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49.2. Explain the process of saving at your household level (xitique):
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
50. Who controls it? _____ Men ______ Women
51. Do you have access to credit? _____Yes

_____No

51.1. If yes, please explain how it works (collateral, interest rate and other aspects):
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
51.2. Does everyone have access to it? _____Yes

_____No

51.3. Mention the criteria being used to limit the access to credit:
1.
2.
3.
4.

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

52. Do you receive remittances from member(s) of your household that are absent?
_____Yes
_____No, how often?
____ Once a week
____ Once fortnightly
____ Once in a month
____ Once in 2 months
____ Once in 3 months
____ Twice in a year
____ other, please specify
________________________________________________
__________________________________________________________________________

53. Are the remittances sent in: _____ money _____ commodities, which?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

53.1. Who controls the remittances? _____ Men
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_____ Women

53.2. How are the remittances used?
1. Savings ______________________________________________________________________
2. Investments __________________________________________________________________
3. Other, specify _________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

54. What is the most important source of money during crisis?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

Human capital can be studied based on labour, education level, abilities knowledge and creativity
to deal with the agriculture and other activities and capacity to solve problems or to adopt
strategies to face them according to the experience obtained over time.
55. Does anyone in household reads? _____Yes _____No
55.1 How many people and what is their age?
Age

Members (male)

Members (female)

56. Where do you obtain information regarding any agricultural practice?
Agricultural practices
New seeds
Another crop
Markets
Prices
Credit
Others:

Source of information
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57. How are the tasks distributed within a household?
Tasks

Men

Women

58. How many members of the household are ill?
_____F _____M
58.1. Which diseases are more frequent in the village? ___________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

59. During the productive process of pigeonpea how farm activities are distributed between men
and women in household.
Activities

Responsible
Women

Men
Land preparation
Sowing
Weeding
Harvesting

Social capital refers to the Group work, social organization in which households are engaged to
fight for their interests, the unity feelings within the village, a strong bond among household to
protect their rights and any other bond between villagers that facilitates rural life.
60. Is there any group work in the village? _____Yes

_____No

60.1. If yes, based on what this is formed?
1. Religion
2. Same interests
3. Demand from buyers
4. Friendship
5. Kinship
6. Other, please specify ____________________________________________________
116

60.2. Farmers Association
60.2.1. Is there any farmer association in the village? Yes _____ No _____
If yes, please fill the following details:
60.2.1.1. Name _______________________________
60.2.1.2. Number of members ___________________
60.2.1.3. Crops involved _____________________________________________________
_________________________________________________________________________
________________________________________________________________________
60.2.1.4. Members from another village/district: Yes _____
No _____
60.2.1.5. Criteria to become member:

1. ________________________________________
2. ________________________________________
3. ________________________________________
4. ________________________________________
5. ________________________________________

61. Are there training programs related to the agriculture? Are the training programs accessible to
women and men? Who promotes it?
Training programs

Target
Men

Promoter
Women

Soil improvement
Agricultural practices
Rural credit
Commercialization
Erosion control
Others:

62. What are the benefits of working in a group?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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63. How was the group formed?
63.1. Local initiative ______________________________________________________________
_______________________________________________________________________________
63.2. Outsider initiative ____________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

64. Do you think working in a group is important? _____Yes

______ No

64.1. Why?
1.
2.
3.
4.

_____ to reduce the transaction cost
_____ to facilitate innovation
_____ to define people’s identity
_____ to adopt livelihood strategies in crisis

65. What are the main disasters that affect this village?
Disaster
Crop failure
Natural disaster
No market for the product
Other:

Reasons

frequency

66. How do you manage to get food when there is a disaster in the village?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

67. Which kind of external aid is usually provided? Who provides it?
External aid

Sources
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68. Are you involved in the management of public infrastructures? ____F

____M

68.1. Who controls this management? ________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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