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ABSTRACT
The role of agriculture in rural development is widely documented
in literature. Many analysts regard agriculture, specifically small-
scale agriculture, as an effective instrument for poverty reduction
and food security, particularly in rural communities of developing
countries where large numbers of poor people are concentrated.
However whether the focus of such production should be on
export crops or for domestic food security remains an issue for
debate. Using the avocado industry in Giheta-Burundi, this paper
argues that some emerging tree crops such as avocados present
enormous opportunities to income generation and food security
for small-scale farmers. This paper suggests that small-scale avo-
cado farming presents the economic, market and health potenti-
ality to contribute to a viable and sustainable rural economy
through internal markets thereby reducing levels of poverty and
malnutrition in this area. From a policy perspective, the paper
suggests that the avocado sector needs to be supported by both
the private and public sectors, irrespective of whether the crop is
consumed, traded domestically or exported. Increasing the capa-
city of avocado production and trade will then enable small-scale
farmers and vendors to gain greater income from this sector.
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Introduction

Promoting agricultural production and trade is being recommended as an important
strategy for economic growth and poverty reduction (Larson et al. 2014). The OECD
(2017) report entitled “Agricultural Policy Monitoring and Evaluation 2017” shows that
very few economies have achieved sustainable economic growth without agricultural
and rural growth preceding or accompanying it. However, most analysts agree that only
small-scale agriculture can achieve a sustainable rural economic growth and its asso-
ciated poverty reduction (Barrett et al. 2017). Identifying the characteristics and context
of those agricultural activities that can contribute towards poverty reduction is then a
critical issue and the focus of this paper.
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Avocado production in the commune of Giheta, Burundi is an interesting example with
which to illustrate the role that agriculture could make in the context of high levels of
poverty. Avocado is a comparatively recent introduction to Burundi, and potentially is both
a cash and subsistence crop. Burundi’s Human Development Index (HDI) value is 0.404,
positioning it at 184 out of 188 countries (Human Development Report 2016). Employment
in small-scale agricultural production is an important livelihood activity throughout the
country, and in Giheta. The cultivation and sale of avocados is widespread in this commune.

The few available studies have confirmed the avocado crop’s economic and market
potentiality to stimulate rural development in developing countries (Gyau et al. 2016;
Mwambi et al. 2016). Avocado production represents an opportunity to diversify the
rural agricultural sector that, in developing countries, is often dominated by one or two
cash crops such as coffee, cocoa or tea. These traditional cash crops are subject to
declining prices and when not exported, are of little use to either the producers or
consumers in the countries in which they are produced. Unlike most other cash crops,
avocado high nutritional value makes the crop a potentially important nutritional food
source (Tabeshpour et al. 2017). This quality positions this crop to also contribute
towards improved food and nutritional security in poor countries. This paper takes
advantage of these attributes to explore the extent to which the production of avocados
benefit the income and well-being of small-scale farming households and the role that
the public sector should play to support this.

The role of agriculture in the process of economic growth and poverty
reduction

The role of agriculture in development remains contested. The debated perspectives are
the role of agriculture in the structural transformation and poverty reduction. Advocates
of agriculture as an engine of growth draw on seminal papers of Lewis (1954) and
Johnston and Mellor (1961) that provided a conceptual argument for agriculture’s role in
the process of economic growth. Agricultural productivity growth is argued to increase
rural income; lower food prices in urban areas which in turn lead to industrial competi-
tiveness; increase savings in rural areas which generates strong economic linkages to the
domestic agricultural linked industry and expand markets for non-agricultural goods and
services (De Souza 2015; de Janvry and Sadoulet 2010; Chen and Liao 2015).

Poverty reduction is also argued to follow from agricultural productivity growth. Since
poverty is concentrated in rural areas where livelihoods are predominantly garnered in
the agricultural sector (Davis et al. 2014; Beegle et al. 2016), analysts argue that growth
in this sector is most likely to reduce poverty and improve food security (Christiaensen
and Kaminski 2015; Barrett et al. 2017).

A related debate concerns the relative merits of large and small farms and their
implications for poverty reduction and economic growth (Collier and Dercon 2014). The
distinctive role of smallholders in the process of economic development can be traced
back to Schultz’s (1964) argument of ‘poor but efficient’. Output in the small-scale
agriculture has been found to have positive effects on local economic linkages which
stimulate the growth of labour-intensive non-agricultural economic activities in rural
areas (Hakizimana et al. 2017; Matenga and Hichaambwa 2017; Yaro et al. 2017). Thus it
is proposed that both growth and equity goals may be satisfied simultaneously through
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an emphasis on small-farm agriculture (Barrett et al. 2017). Supported by these argu-
ments, the Pan-African Alliance for a Green Revolution in Africa also contended that
food security and prosperity in Africa will only be achieved through the promotion of
rapid agricultural growth based on small farms (AGRA 2011).

This paper takes a view that it is not any kind of agriculture that can achieve poverty
reduction. Building on existing small-farm efficiencies appears to offer the greatest
potential. Hence, the crop, its mode of production and trade, and the context in
which it is being produced and traded will all have a role in determining the extent to
which a reduction in poverty can be achieved. Avocado may represent a crop with such
potential for Burundi.

Avocado, growth and food security

Avocado has been touted as “wonder fruit” in the popular press, and with some scientific
justification. Avocado has been found to contain important vitamins and minerals associated
with a range of health benefits including overweight, cancer, heart disease and arthritis
(Tabeshpour et al. 2017), and both theory and empirical evidence seem to suggest that eating
avocadoes may indeed contribute to solving many health problems (Tabeshpour et al. 2017).

These nutritional values of avocado have led the Australian Heart Foundation to
certify this fruit as a “heart-healthy” food and it is classified by the American Dietetic
Association as a “functional food” with many health benefits (Perez-Jimenez 2008).
Additionally, avocado oil is valued by the cosmetic industry due to the presence of a
natural sterol that has the same penetrating abilities as lanolin. It is used as a skin
moisturizer, cleansing cream, makeup base, sun screen, lipstick, bath oil, hair conditioner
and as an input in the food industry (Rodríguez-Carpena et al. 2011).

Avocado is an important crop to rural communities and economies in East Africa
(Gyau et al. 2016; Mwambi et al. 2016). As an example, between 2003 and 2013, avocado
production in Kenya almost tripled, from 70,948 tons in 2003 to 191,505 tons in 2013
and the area under avocado production doubled during the same period, from 5,099 ha
in 2003 to 11,000 ha in 2013 (FAOSTAT 2013). Total avocado exports from Kenya were
valued at $29.3 million in 2013 (FAOSTAT 2013). About 85 percent of the avocado
production in Kenya is achieved by small-scale farmers who grow the crop for subsis-
tence, local markets and export (Oduol et al. 2017). Further, the avocado’s contribution
to food security in Kenya is also reported to be significant and its consumption is
increasing as more people discover the nutritional values of this fruit. However, factors
hindering the expansion of avocado production in Kenya include poor pre- and post-
harvest handling practices, lack of appropriate varieties and farming inputs, poor man-
agement of avocado trees, poor infrastructure, limited market information, transaction
costs due to the role of middlemen, and inadequate pests and diseases control strate-
gies (Omolo et al. 2011; Gyau et al. 2016).

Other African countries are also engaging in avocado production for export (e.g. Ghana
and South Africa) and domestic consumption (e.g. Uganda) (ACET 2014). However the
potential of this crop for small-scale agriculture has received little attention in the context
of Africa and research has tended to focus on commercial production, and mostly in South
Africa. Exploring the crop’s economic and market potential to stimulate rural development,
improve food security and reduce poverty is the focus of the remainder of this paper.
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Context

The commune of Giheta is located in the north of Gitega province in Burundi. Giheta has
an estimated area of 155.56 km2 which is about 7.8 percent of the total area of Gitega
province (1978.96 km2), with altitudes ranging between 1,600m and 2,000m and an
average annual rainfall of about 1200 mm (PNUD/MPDRN (Ministère de la Planification
du Dévelopment et de la Reconstruction Nationale) 2006, 1; PCDP (Plan Communal de
Developpement Communautaire) Giheta, August 2016).1 It is one of the most densely
populated communes of Gitega province with a population density of about 488 people
per km2. This puts pressure on the available land for farming as agriculture is the main
source of income for the majority of its population (PNUD/MPDRN (Ministère de la
Planification du Dévelopment et de la Reconstruction Nationale) 2006, 12; PCDP (Plan
Communal de Developpement Communautaire) Giheta, August 2016). The population
of Giheta is youthful with 72 percent of its entire population under 40 year old and 40
percent under 14 year old. Like other parts of the country, Giheta was affected by the
socio-political crises that Burundi has experienced and both physical and socio-eco-
nomic infrastructures were destroyed.

The National Road (RN2) joins two largest cities of Burundi, Gitega and Bujumbura,
and is the only tarred road in the commune. Giheta has four rural markets that each
operate once or twice a week. There are no banking services or insurance companies in
this commune and the absence of these important institutions makes difficult for the
population to access credit and other forms of capital which they would need to
improve their livelihoods.

Due to its many rivers, Giheta is well watered and this facilitates agricultural activities,
allowing three agricultural seasons per annum. The main staple crops are banana, sweet
potato, cassava, beans, and maize. Three types of banana are produced in Giheta, locally
referred to as beer banana, cooking banana and fruit banana. Bananas are considered as one
of the main sources of revenue for smallholder producers in Giheta and its total annual
production averages 4,846 tons which amount to about 1.7 percent of the total banana
production in Gitega province (see also Bouwmeester et al. 2009). Tree fruit production is
dominated by avocados. An avocado oil firm was established in 2006 by a foreign business-
man but it closed down few years later because of the insufficiency of the crop caused by
local and distant market competition for avocados produced in the commune. Coffee is the
only export cash crop that is produced in this commune. The entire commune has only one
trained agricultural extension officer and this has significant negative impact on the transfer
of knowledge and technologies for crop production.

Methods

Although not a panel study, data collection was undertaken in two waves in order to
describe trends in avocado production and consumption. The first was carried out in
2009. The area was revisited in 2016 as part of a broader study looking at small-holder
production in sub-Saharan Africa. Both qualitative and quantitative methods for data
collection and analysis were employed, mindful of the inherent limitations of qualitative
and quantitative approaches used alone as discussed by Tashakkori and Teddlie (2010)
and Teye (2012).
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In-depth qualitative studies using Participatory Learning Assessment (PLA) tools
such as mapping and diagrams, as well as transect walks were undertaken.2 In
addition to PLA exercises, two focus group studies were conducted: one with mem-
bers of a local small-scale women farmers’ association which is involved in avocado
seedling production and distribution in Giheta; the other with the collectors of
avocados in Giheta. Further, 13 in-depth interviews were also conducted with actors
along the avocado chain within and outside Giheta commune. These include political
leaders involved in agricultural sector, agricultural technicians at various levels, sellers
of avocados, the owner of the avocado oil firm, directors of private institutions
involved in avocado production, and a medical doctor who is in charge of the health
sector in this region. First, these qualitative approaches focused on the nature of
avocado production and processing with special focus on at least five aspects –
production process, planting, harvesting, marketing, institutions, and challenges
experienced by various actors in avocado chain; second, they investigate the avoca-
dos’ income generation potentiality in the study area; and third, they assess the
contribution of the avocados to the food security in the study area.

In addition, a non-probability questionnaire survey of 100 households was under-
taken in both years. Although not sufficient to be representative of the region or
commune, a random sample of 100 households were interviewed in three areas of
Giheta in order to minimize selection bias. The survey instrument that was used for the
quantitative component of the study was composed of two main parts.

The first section consisted of a set of questions which intend to collect the information
on the households interviewed. A definition for a household used by many official
statistical offices in Africa was adopted for this paper: “all persons who live together and
provide themselves jointly with food or other essentials for living, or a single person living
alone” (STATS SA 2017). Questions were designed to obtain different kinds of information
including among other things: 1) the household composition and particulars of each
person in the household. The persons considered were those who reside in the household
at least four nights a week on average and have so done over a period of four weeks prior
to the date of the interview. Babies and elderly people were included; 2) the education of
each member of the household; 3) the employment, and all economic activities in which
persons aged 15 years and above in the household are involved in; 4) the dwellings and
different services that members of the household have access to such as food market,
public transport, and so forth; 5) the household’s assets; 6) the subsistence of the house-
hold in terms of agricultural production and other means of acquiring food for the
household; 7) the living circumstances of the household, including whether the house-
hold has enough food.

The second section of the instrument focused on avocado production in the house-
hold. Questions were asked to investigate the different use of the avocados in the
household, and to obtain information about the production and the production costs
of avocados in the household. This section was concluded with two open-ended ques-
tions to assess the key problems and constrains associated with avocado farming in the
household and the possible solutions to address those challenges.

The survey instrument in 2016 included additional questions concerning the scale of
avocado production in particular and agricultural commercialization in general in the
study area. This improved survey instrument has been useful in helping us gaining more
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insights into the potential impacts of smallholder avocado production in the study area
in 2016. Although not representative of the commune or any other spatial area, the
triangulation of two cross-sectional surveys, and the various qualitative methods provide
us with the ‘thick data’ with which to analyse the role of avocado (Fusch and Ness 2015).

Finally, a wealth index summing the assets owned by the sampled households was
used to rank individual households on a continuous scale of relative wealth from poorest
to richest.3

Nature of avocado production and marketing in Giheta

Avocados were brought by the European missionaries who arrived in Burundi in early
1920s. At this time, avocados could only be found at the missionaries centres or in the
traditional chiefs’ backyards. Production of this crop expanded in Giheta in the 1940s
from these two sources. The farming of this new crop was then embraced by local
people and expanded to such an extent that there were a significant number of avocado
trees in the area by the 1960s. By the 1970s and 1980s, avocados were already sold at
the local markets (Personal communication with elderly avocado producers in Giheta).

Since its advent in Giheta, avocados have predominantly been grown as backyard
crops (not as commercial orchards), scattered in farms where they are intercropped with
other crops. The two waves of surveys show that the households involved in farming
avocados own three productive avocado trees on average. We estimate that, of the total
number of 19,695 households that live in Giheta in 2017, about 13,393 households are
involved in avocado production and own a total number of about 40,178 producing
avocado trees which annually produce about 24,107 tons in total.4

We found that the patterns of production and marketing of avocados did not change
much between the two waves of the study. The major change that we observed during
the second wave of the study is the closing down of the avocado oil firm due to the lack
of inputs. We had predicted this closure in the first wave in 2009 due to insufficient
input.5 We also found that the nascent avocado grafting business that we saw in the first
wave of the study has been unable to grow sustainably.

Avocados are normally planted in October, the month which marks the beginning of
the rainy season in Burundi. Traditional avocado trees take five to six years of growth
before they start to yield fruit, compared to grafted avocado trees which take a maximum
of two to three years. The producers do not know the varieties of their avocados and
undertake little management of their avocado trees. Only avocados which are inter-
cropped receive some fertilization as they benefit the fertilizers applied to other crops.

Although avocado trees may flower throughout the year, the informants said that
many are flowering between February and March. Fruits are harvested six months after
flowering, normally between August and November. Very often, avocados of the same
tree do not mature at the same time, as we found during the transect walks in the farms.
This may explain why avocados can always be found at the local markets even during
the off-season period. The avocado trees, however, do not yield the same amount of
fruit every year and yields remain unpredictable. In general, the fully grown producing
avocado tree can give a harvest of about 2 bags of avocados of 300 kg each. The
harvesting process is left to men, specifically young male children who can easily climb
the trees. Females thereafter transport the avocados to the house. For harvesting the
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avocados, small-scale farmers use a long stick to hit the fruit or use a traditional
instrument locally known as “urukero” (a long stick terminated by a kind of hook). To
minimize damage to the falling avocados, dried banana leaves are placed on the soil
under and around the avocado trees.

The avocados are sold in three ways: either directly to consumers at the local markets,
to the retailers who resell along the RN2 road or, to collectors who resell them in
Bujumbura. Avocados are sold either hard or ripe. In most instances, it is women who
sell the avocados. They use the money to buy products that may be needed in the
household such as food and give the left over to their husbands.

Surprisingly, in 2009, farmers reported that they did not sell the avocados at the
avocado oil firm of Murayi as one would expect. They cited three main reasons. First,
when it started operating in Giheta, the firm sought suppliers able to provide large
quantities of avocados, equal or above one ton and rejected the small quantities of
avocados delivered by smallholders. Second, the firm preferred “modern” avocado
varieties, such as Hass and Fuertes, rather than “traditional” ones, buying the former at
80 Fbu (0,045 US$) per kg compared to between 40 Fbu (0,022 US$) and 60 Fbu (0,034
US$) per kg for “traditional” varieties. This difference in price reflected the difference in
oil content, as the firm owner explained in 2009: 50 kg of avocados from traditional
varieties were necessary to produce 1 litre of oil, whereas between 20 and 23 kg of the
Hass or Fuertes varieties were needed to produce the same quantity. Third, the firm did
not pay cash and farmers had to wait for weeks before they could get their money. All
these factors have contributed to local small-scale farmers’ decision to sell their avoca-
dos at the local market or to the collectors rather than selling them to the avocado oil
firm of Murayi. Unsurprisingly during the second phase of the study in 2016 we found
that the firm had closed down, allegedly due to the insufficient input.

Avocado, income generation and living conditions in Giheta

The smallholder avocado producers in the study area sell avocados either directly to
consumers at the local markets, to the retailers who resell along the main national road
or to collectors who resell them at Bujumbura. These three main marketing mechanisms
have created a significant competitive local avocado market and have kept the price of
the crop consistently high in the study area (see Table 1).

Smallholder avocado producers in Giheta mentioned that avocados sell well at the
market and are seen as a potential source of income for many households in this area. As
Table 2 indicates, avocado was reported as the main source of income in the study area just
behind the banana and off-farm activities respectively.6 Bananas were also identified by the
Ministry of Development Planning and National Reconstruction in Burundi as the main
source of food and revenue for the population of the commune of Giheta (PCDP (Plan
Communal de Developpement Communautaire) Giheta, August 2016; PNUD/MPDRN
(Ministère de la Planification du Dévelopment et de la Reconstruction Nationale) 2006, 7).

Coffee was reported as the main source of income by only one percent of the sample.7

In fact, only 22 percent and 18 percent of the sample in 2009 and 2016 respectively
reported that they are involved in farming coffee. The results of the PLA activities reveal
that small-scale farmers are increasingly abandoning the farming of coffee and report,
among other things, high costs for crop management and low revenue from the crop as
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the main reasons. This is surprising since coffee is conventionally regarded as the main cash
crop and source of income for small-scale farmers in Burundi (PRSP 2011).

Table 3 shows that the living conditions are more favorable for the producers of
avocados in the sample than those that do not produce. The percentages of the
households that own small livestock such as pigs and goats, reporting better economic
status, having food, and living in houses with iron sheets or brick tiles roofing are
substantially higher for the avocado producers in comparison with the households
that are not involved in farming avocados.

The analysis of the household survey in the second phase8 further reveals that
avocado producers are most likely to expand their land holdings (57.4 percent com-
pared to 18.2 percent) and use hired labour (36.8 percent compared to 21.9 percent)
than the households that are not involved in avocado farming. Additionally, the 2016
survey shows that the levels of agricultural input use and staple crop production are also
substantially different between the households involved in avocado farming and those
that are not. Table 4 indicates that the avocado producers use more than twice the
quantity of fertilizer and produce more than two-fold of the quantity of maize and beans
produced by the non-producers on average in the season prior to data collection. The

Table 1. Avocado marketing.
2009 2016

Percentage
(N = 100)

Percentage
(N = 100)

Is the total amount of avocados the household sold on the market higher,
lower, or more or less the same if compared with that consumed?

Much higher 39 47
Higher 9 0
More or less the same 3 0
Lower 33 53
I don’t know 11 0
Not applicable 5 0
Main buyers of households’ avocados
Neighbours 38 17
Shoppers at the local market 25 17
Travelers (RN2) 46 54
Collectors 10 13
Avocado oil firm10 6 -
Whether the selling price of avocado increased for the past three years (yes)

76 97
Whether the selling price of avocado is likely to increase for the next three years
(Yes) 80 98

Table 2. Main source of income of the sampled households in 2016.
Main Source of income in the household Percentage (N = 100)

Banana 20.8
Sweet potatoes 2
Avocado 16.8
Cassava 2
Off-farm activities 19.8
Vegetables 1
Livestock 4
Coffee 1
No source of cash income 32.7
Total 100
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mean wealth for the avocado producing households (2.64 in 2009 and 1.69 in 2016) is
higher compared to non-producers (2.27 in 2009 and 0.78 in 2016). Further, the odds
that households self-report that they are not-poor are four times greater for those
producing avocado than those that are not (OR 4.018, p = 0.07). Nonetheless, the
value of avocado produced or sold is weakly correlated (0.290 in 2009 and 0. 232 in
2016) with the wealth index.

These findings suggest a correlation between avocado production and investment in
agricultural production, as well as greater wealth among avocado producers. However they
need not necessarily imply causality between smallholder avocado production and better
incomes. It is feasible that only better off smallholders can afford to include avocado farming
as a livelihood strategy, particularly in the context of acute land shortages.

Considerable socio-economic benefits along the avocado value chain marketing were
also reported in the qualitative data. One participant who had been involved in avocado
production for almost 20 years commented that he managed to build a house and get
married using the financial resources that he obtained from selling the avocados.
Another informant, a former soldier who was demobilized at the end of the civil war,
mentioned that the business provides him with money that he uses for paying the farm
workers who work on his farm and the financial capital that he uses for doing other
small businesses which also generate income.

Table 3. Production of avocados by some selected indicators for living conditions.
2009 2016

Total
Sample
(n = 100)

Avocado
Producers
(n = 67)

Not
Avocado
Producers
(n = 33)

Total
Sample
(n = 101)

Avocado
Producers
(n = 68)

Not
Avocado
Producers
(n = 33)

(Percentage) (Percentage) (Percentage) (Percentage) (Percentage) (Percentage)

Housing Iron
sheets
roofing

31.0 35.8 21.9 27.7 30.9 21.2

Brick tiles
roofing

67.0 62.7 75.0 72.3 69.1 78.8

Grass
roofing

2.0 1.5 3.13 0 0 0

Assets Ownership Bicycle 15.0 16.4 12.5 23.8 26.5 18.2
Livestock 50.0 53.7 43.7 53.5 60.3 39.3
Cellphone 1.0 1.0 0.0 60.4 76.5 27.3

Self-reported
economic
status

Not poor 46.0 50.7 37.5 15.8 20.6 6.1

Household has enough food 31.0 34.3 25.0 54.0 60.3 40.6

Table 4. Production of avocados and agricultural commercialisation.
2016

Avocado Producers No Avocado Producers

Mean (kg) Std. Dev. Mean (kg) Std. Dev.

Quantity of fertilizer bought in the last season 27.2 36.7 12.7 15.2
Quantity of maize produced in the last season 56.2 60.7 22.8 31.2
Quantity of beans produced in the last season 64.7 65.4 31.1 33.2
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This contribution seems, however, to be not well understood by the political leaders
that were interviewed. They commented only on the role of avocados for the house-
holds’ consumption and seem to be unaware of the role avocados play in increasing the
income of small-scale farmers. The failure to detect the shift in the interests of small-
scale farmers from traditional cash crop such as coffee to new emerging crops such as
avocados may carry significant opportunity costs given the economic potential of this
crop and its possible pro-poor outcomes.

Avocado and food security in Giheta

The household surveys show that avocados are widely consumed and regarded as a
beneficial addition to the diet of households in the study area. Table 5 indicates that the
consumption of avocado among all categories of the sampled households’ members is
widespread (frequent at around 4 times per week in 2009 and 6 times per a week in
2016). Local people like its taste and thus have easily incorporated it into their diet. The
fruit is consumed in many different ways; either with other food or consumed alone. The
majority of the sample (87.0 percent and 82.3 percent in 2009 and 2016 respectively)
indicates that they consume avocados with other food. Local people prefer to use the
avocados with other food because they add taste to these basic foods as a result of the
quantity of oil contained in the avocado, serving as the “butter of the poor” (Onyango-
Obbo 2011). In many instances, avocados are even used to substitute cooking oil which
a significant number of the local people cannot afford. Moreover, due to food insecurity
issues in the area (Collins et al. 2013), families cannot afford to have two types of food to
complete their meal and therefore use avocados to substitute the type of food that they
do not have. This feature gives avocados more preference over the other types of fruits
produced in Giheta.

The frequent consumption of avocados suggests that the contribution of this fruit to
the diet of the sampled households is significant and can subsequently contribute
towards the improvement of the food security and health of the sampled households’
members given its nutritional value. In the context of Burundi, avocados do not have a
high calorie cost relative to other staples, and are also valued for the variety they
contribute to the diet and their taste. Our study does suggest some evidence of this
given the qualitative responses that note the desire for avocado due to its taste.
However, we do not have sufficient information to assess the diets of the respondents
and thus the comparative contribution of avocado relative to other staples, such as
banana, cassava, sweet potato and beans.

In addition, to demonstrate the importance of avocado production for food security, a
logistic regression was employed to predict the probability that the household’s avo-
cado consumption would have an impact on child hunger. The model controls for

Table 5. Use of avocados in the household’s diet.
2009 2016

(Percentages) (Percentages)

Adult members in the household eat avocadoes 90.0 98.0
Children in the household eat avocadoes 95.0 100.0
Avocados are consumed with other food 87.0 82.3

212 C. HAKIZIMANA AND J. MAY



confounders that influence the likelihood of avocado consumption. These include the
number of assets, household size, sex of the head of household, the age of the head of
household, ownership of land, other farming activities taking place such as horticulture,
livestock, and coffee. The dependent variable was derived from the question: “in the
past 12 months, did a child, 17 years old or younger, in the household ever go hungry
because there was not enough food”, and the independent variable of interest was
“whether any household members consumed avocados in the last 12 months”. The
former is a widely used instrument adopted for the measurement of food security and
was coded as 1 = never and 0 = often and the latter was coded as 1 = yes and 0 = no.
The logistic regression model is expressed as follows:

Y ¼ aþb1X1 þ b2X2 . . . :bnXn þ e

Where Y represents the predicted value of the dependent variable, a is a constant, X1,
X2,. . .Xn represent the values of independent variables, b1, b2. . . bn represent the regres-
sion coefficients; and e represents the margin of error. The results are shown in Table 6
(n = 98 in 2009 and n = 98 in 2016).

Employing a 0.10 criterion of statistical significance, Table 6 shows that avocado con-
sumption is a significant predictor of the absence of child hunger (p = 0.039 in 2009 and
0.077 in 2016). Additionally, a positive coefficient of avocado consumption (9.287 in 2009
and .110 in 2016) suggests that the avocado consumption positively influences the prob-
ability of the absence of child hunger in the sampled households, either directly through the
consumption of the child, or indirectly by freeing up other food sources when adults
consume avocado. Table 6 further shows that the sex of the head of the household also
makes a difference as the male-headed households (.851 in 2009 and 1.271 in 2016) tend to
be less likely to experience child hunger in comparison to the female-headed households,
holding all other predictors constant, including wealth measured as a count of household
assets. We repeated this analysis using the sale of avocado as the independent variable of
interest, and found a similar result, although with a weaker, but still significant coefficient.

Conclusion

This paper set out to investigate the contribution of avocados to the income generation,
food security and living conditions of small-scale farmers in Giheta, Burundi. The results

Table 6. Relationship between child hunger and avocado consumption.
2009 2016

Predictors
Odds
Ratio

Std.
Err.

Z
Value

P
Value

Odds
Ratio

Std.
Err.

Z
Value

P
Value

Size of the household .575 .095 −-3.36 0.001 .927 .122 −-0.58 0.564
Sex of the head of the household
(0 = Female; 1 = Male)

.851 1.110 −-0.12 0.902 1.271 .707 0.43 0.666

Age of the head of the household 1.086 .032 2.78 0.005 .988 .017 −-0.68 0.498
Number of owned assets 2.845 1.237 2.40 0.016 1.905 .475 2.58 0.010
Horticulture farming .709 .444 −-0.55 0.582 4.839 5.734 1.33 0.183
Livestock farming 6.800 5.222 2.50 0.013 1.088 .524 0.17 0.861
Coffee farming 3.045 2.493 1.36 0.174 3.616 2.424 1.92 0.055
Avocado consumption 9.287 10.013 2.07 0.039 .110 .138 −-1.77 0.077
Ownership of land 6.250 8.237 1.39 0.164 1.031 .094 0.34 0.735
Constant .000 .000 −-3.52 0.000 7.061 11.191 1.23 0.217
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of the qualitative approach and the household surveys carried out in 2009 and in 2016
suggest that the avocado sector in Giheta has consistently been a worthwhile activity for
small-scale farmers. Our results show that avocados are well-known and widely con-
sumed in Giheta and that households that consume, or sell avocados are less likely to
experience child hunger than those that do not, even when household wealth is
controlled for. The implication of this is that the contribution of avocados to their diet
and the documented associated positive effects to their health are potentially significant
and important. In this logic, the case of avocado crop demonstrates the potential for a
crop to be used for domestic consumption and sale, which in time, could be exported or
further processed as a cash crop.

However the avocado value chain in Giheta remains largely one in which subsistence
farmers are selling surplus crops in a limited national market and there are substantial
inefficiencies along the chain with wastage, poor institution support and virtually no
quality improvement or beneficiation. As a result, small-scale farmers have not yet been
able to reap substantial benefits from avocados as the levels of per capita income from
avocados remain low.

In order to increase the capacity of avocado production in this area and subsequently
enabling small-scale farmers to gain a greater income from this sector, the avocado sector
requires a viable and supportive environment. This could consist of, among other things,
the increase of the assets of rural poor households, especially a more equitable land
distribution; making small-scale farmers more productive through providing them with
farming skills and other inputs they need for farming, and creating opportunities in the
rural non-agricultural economy through support for non-agricultural livelihoods and effec-
tive and viable rural infrastructural development. All these require a significant intervention
of the government and strong commitment of political leaders involved in agricultural
sector to promote avocado farming not only in Giheta but also in other parts of the country
where this crop can grow. The current president of Burundi has tried to promote avocado
production at the national level but his efforts were overshadowed by many other
competing priorities in the post-conflict period. The office of the President nevertheless
estimates that eight million trees had been planted between 2009 and 2015.9 Such
commitment will only be possible if there is wider political support of the economic
opportunities that this crop presents to the income generation and food security for the
small-scale farmers and its potential to diversify the farming of cash crops in Burundi.

Notes

1. All information in this section is coming from these two references.
2. The qualitative component was not repeated in 2016.
3. https://dhsprogram.com/topics/wealth-index/index.cfm.
4. Our estimates are based on the information that we obtained from the document that sets out

the socio-economic medium-term development plan of the Commune of Giheta called “Plan
Communal de Développement Communautaire”(http://www.provincegitega.gov.bi/
Documents/PCDC%20II%20GIHETA%20FINAL.pdf) and from both qualitative and quantitative
data.

5. http://researchspace.ukzn.ac.za/xmlui/bitstream/handle/10413/7722/Hakizimana_Cyriaque_
2011.pdf?sequence=1&isAllowed=y.
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6. This question was not included in the survey instrument that was used in the first phase hence
we are unable to compare the households’ source of income in 2009 and 2016. However, the
information about the source of income was collected in the qualitative studies in 2009 and, of
the eleven households that were interviewed; avocados were reported as the main source of
income for eight households. Of course one needs to bear in mind that the households that
participated in the qualitative studies in the first phase were purposefully selected on the basis
that they are involved in avocado production.

7. In the qualitative studies in 2009 (n = 11), coffee, the main cash crop in Burundi, was
reported as the main source of income in only one household.

8. The survey instrument used in 2016 included questions on agricultural commercialisation
that were not included in the first phase in 2009.

9. http://www.monitor.co.ug/News/Insight/Will-avocado-and-sport-keep-Burundi-alive/
688338-1514476-jq8vsc/index.html.

10. This category was dropped in the 2016 survey instrument because the avocado oil firm was
no longer in operation.
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