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Simple Summary: Developing countries’ food systems are experiencing rapid transformations
led by modern food retail market (MFRM) channels such as supermarkets, fast food firms, hotels,
and convenience stores. This paper analyzes the impact of these channels on farm households’
dietary diversity with survey data from Southeast Nigeria. Estimates from the instrumental variable
model show that participation in MFRM is associated with a significant increase in dietary diversity.
Furthermore, the linkages through which MFRM participation impacts dietary diversity are analyzed
using seemingly unrelated regression. Poultry farm income, consumption of poultry products
produced by the farmer, and area of vegetable cultivated using poultry droppings have positive
association with dietary diversity, while male controlled poultry farm revenue has negative association
with dietary quality. Our study provides useful insights that poultry farm managers would find
helpful. It also serves as a potential source of information for policymakers for planning as it links
smallholder poultry farmers’ participation in modern food retail markets to improved nutrition.

Abstract: This study analyzed the interrelationships between participation in MFRMs and dietary
diversity of poultry farming households in Southeast Nigeria. We used cross-sectional data from
poultry farmers in Southeast Nigeria and employed instrumental variable and seemingly unrelated
regression models to estimate the impact of MFRM participation and major linkages to poultry farm
households’ dietary diversity. The results show that participating in MFRMs, relative to traditional
markets, improved poultry farmers’ dietary diversity. Moreover, dietary diversity was positively
related to higher poultry farm incomes, higher value of own poultry products consumed, and larger
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area of vegetable cultivated using poultry droppings as manure. Furthermore, increased poultry
farm income, higher value of own poultry products consumed, and larger area of vegetable land
cultivated using poultry droppings as manure increased the dietary diversity of the farm households.
In contrast, a higher share of poultry production revenue controlled by men reduced household
dietary diversity. These findings make clear the potential of improving farming households’ nutrition
outcomes by promoting participation in MFRMs and the major impact pathways.

Keywords: modern food retail markets (MFRM); dietary diversity; poultry farm household; FANTA;
instrumental variable regression; seemingly unrelated regression

1. Introduction

Developing countries’ food systems are experiencing rapid transformation and modernization.
Modern food retail markets (MFRM) (such as supermarkets, hotels, fast food firms, and convenience
stores) are rapidly replacing traditional markets [1,2]. This transformation and modernization are
driven by demand and supply. On the demand side, factors such as high rate of urbanization,
increasing incomes and lifestyles potentially pull the consumer towards consumption of high value
foods (including processed foods), which are better provided by modern retail channels than the
traditional channels [3,4]. Supply side factors are fostered by policy preferences such as the liberalization
of the food sector, which enables the provision of diverse products and quality to consumers. Supply side
factors have also led to value chain improvements. MFRM channels establish supply agreements with
farmers, with the potential to improve farmers’ welfare especially nutrition [5,6].

The existing literature have analyzed the relationship between MFRM channels participation
and labor markets [7–9], agricultural productivity [5,7], and farming household income [1,5,10].
These studies mainly find that MFRM channels can boost the rural farm sector and rural economic
growth. Furthermore, the rapid pace of food retail modernization is considered a major factor
in the nutrition transition and security of most developing countries [11]. The net impact of the
food market modernization on the nutrition of different segments of the population of developing
countries, especially sub-Saharan African countries, is yet unclear. Although, there are studies on
the impacts of food market modernization on nutrition and diet quality of households in developing
countries [4,12–21], but the evidences produced by the studies are mixed. For example, some of the
studies show that access to MFRM increases consumption of unhealthy processed foods [4,12–19].
Conversely, Tessier [20] found an increase in dietary quality among Tunisian households that regularly
visit supermarkets. Moreover, Rupa et al. [21] found positive effects of modern food market expenditure
on consumption of iron, protein, and dietary diversity in Vietnam.

More so, the literature on impacts of farmers’ participation in MFRM channels in Africa is
growing see [4,5,7,10,22–25]. These studies [4,5,7,10,22–25], have focused mainly on the participation
of vegetable farmers in MFRM. Studies on the impact of participation in MFRM on poultry farm
households’ dietary diversity in Africa are rare. Furthermore, studies on farmers’ participation in
MFRMs in Nigeria, Africa’s most populous country and a nation with rapidly increasing MFRMs and
urban population, are almost nonexistent. This study, therefore, assessed MFRMs participation and its
effects on poultry farm households’ dietary diversity.

Nigeria presents an interesting case; it has a population of more than 190 million persons,
which accounts for about 15.19% of Africa’s population, with about half of this population living in
urban areas [26,27]. Rapid urban population growth, a growing middle class with corresponding
increasing disposable income and the drive by government to modernize retailing have led to
changing consumption patterns and increasing demand for processed and easy-to-cook foods such
as poultry, meat, and egg. Shopping in decent and organized outlets and buying neatly-arranged
and labeled poultry products are the experiences of Nigerian urban consumers [26]. Supermarkets,
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convenience stores, hotels, and fast-food firms are better placed to provide such products and
services than the traditional markets. Policies supporting diversification of the economy and greater
involvement of private sector operators in the food industry have created an enabling environment
for the operations of supermarkets, convenience stores, hotels, and fast food firms, described as
MFRMs in this study. Consistency in offering good-quality products to their customers is one of the
main marketing strategies of the MFRMs [1]. To achieve this, MFRMs are changing their sourcing
and procurement systems and policies to involve centralized buying points and enter into a supply
agreement with farmers and traders [1,24].

Nigeria has the largest market for poultry products in Africa because the poultry sector contributes
about �80 billion ($600 million) to the economy of Nigeria and the size of the sector is approximately
165 million birds, which produces about 0.65 million metric tonnes of eggs and 0.29 million metric
tonnes of poultry meat [28]. The local/traditional chickens constitute the majority (about 84.2%) of
Nigeria’s poultry population thus, providing the largest share of poultry meat in Nigeria [29,30].
Production is classified into three sectors, following the FAO, as follows: The industrial sector (this
includes highly integrated industries with high-level of automation), the commercial sector (this
includes all minimum-to-large scale commercial poultry farmers producing), and traditional sector
(this includes all forms of traditional scavenging or free-range birds) [30]. The bulk of the poultry
products of these sectors are consumed by urban dwellers, who make purchases from supermarkets,
convenience stores, hotels, and fast-food firms.

There are several pathways through which participation in MFRM chains affects farming
households’ nutrition [1]. This paper hypothesizes that poultry farmers’ participation in MFRM is
both directly and indirectly linked with their dietary diversity. Chege et al. [1] identified three linkages
through which MFRM participation affects household nutrition. These include (i) household income:
Increasing incomes enables farmers to purchase more food; (ii) production choices: This increases
specialization and can increase the availability of home-produced foods; and (iii) gender roles:
This leads to better food sales and purchase decisions within the household. Our study followed these
three pathways identified by Chege et al. [1] and added a fourth one—using poultry droppings for
cultivation of nutritious vegetable crops.

Participation in MFRM channels affects household nutrition of poultry farmers through income
changes, which increases farmers’ access to food and diversified diets [1,10,22]. According to Rao and
Qaim [22], involvement in MFRM channels can increase farmers’ incomes and may lead to increased
consumption of diversified diets through purchase of more diverse foods. The second is through
consumption of poultry products produced by the farmers. Poultry farmers, who supply MFRMs,
are usually large farmers and may have more poultry products at their disposal for consumption.
The third linkage is through the production of vegetables (for sale and consumption) using poultry
dropping as manure. The market for vegetables is increasing in Nigeria and farmers who, hitherto,
do not produce vegetables are diversifying into vegetable production [31]. Poultry farmers are at
an advantaged position because of the increasing demand for poultry dropping as manure for such
business. It is expected that poultry farmers who supply MFRMs have large farms and should have
more quantity of poultry dropping for their vegetable production. The fourth pathway is through
changing gender roles within the household. Small-scale poultry production is mainly carried out by
women in Nigeria mainly for household consumption [32–34]. With increasing commercialization of
poultry business, men are becoming more involved in poultry production and this is expected to affect
the intra-household gender decisions on control of poultry farm revenue, as well as food consumption
and dietary diversity [25].
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2. Materials and Methods

2.1. Sampling Procedure and Data Collection

Between December 2018 and June 2019, we conducted a cross-sectional survey of poultry farmers
in Southeast Nigeria. Southeast Nigeria comprises five states—Abia, Anambra, Ebonyi, Enugu,
and Imo States. Some poultry farmers in this part of Nigeria engage in production of poultry products
such as egg and meat. Some supply to MFRMs while many others sell in the traditional markets.
Two states out of the five states were chosen for this study based on the preponderance of supermarkets,
convenience stores, hotels, restaurants, and fast foods. In this study, we define these markets and
firms as modern food retail markets. Based on information from agricultural extension agents in the
selected states, five major areas of poultry production in each state were selected. From these areas,
poultry farmers were selected. Overall, two hundred and twenty (220) commercial and traditional
sector poultry farmers were sampled—60 engaged in MFRM channels and 160 participated only in
traditional market channels.

Food frequency data, socioeconomic characteristics, poultry production and marketing data,
and other economic activities data were collected from the sampled poultry farmers with the aid
of a structured and carefully designed questionnaire. The authors obtained consents from the
sampled poultry farmers after informing them the purpose of the research and assuring them
absolute confidentiality of any information they would provide. To further guarantee the surveyed
farmers absolute confidentiality for all information they would provide, the authors anonymized
the questionnaire. The authors also made it known to the farmers that their participation in the
survey was voluntary. Poultry farming household heads and/or their spouses were interviewed.
A seven-day dietary recall was included in the interview. The person in-charge of cooking and food
choices, if different from the household head, was interviewed together with the household head.
Food frequency data was collected for all foods consumed in the household and the data was used
to compute the dietary diversity of each household as a measure for nutrition. This index—dietary
diversity score—is a metric for measuring nutritional quality of households and individuals [35–37]
and impacts of nutrition interventions [38].

2.2. Household Dietary Diversity Indicator

We adopted the Food and Nutrition Technical Assistance (FANTA) guide in computing the
dietary diversity score of households. This guide classifies foods consumed by human beings into
twelve broad categories which is a reflection of nutrition and dietary quality [35,39]. The various
classes of food according to FANTA are “cereals/grains, fish and seafood, root/tubers and plantain,
seeds/pulses/nuts, vitamin A-rich fruits and vegetables, other fruits and vegetables, milk and milk
products, oil/fats, meat (organ and flesh meat) and edible insects, sugar/honey, eggs, miscellaneous
(spices, condiments and beverages)” [39,40]. This implies that the HDDS yields a value between
zero (for households that consumed no food) and twelve (households that consumed foods in all
the groups) for each day. We added the daily dietary diversity score of each household and divided
the sum by seven to represent the dietary diversity score for the seven-day dietary recall conducted.
This implies that we used the average dietary diversity score of the seven-day period as the outcome
variable of this study. Onyeneke et al. [35] highlighted that one of the advantages of using the FANTA
guideline to measure dietary diversity and nutritional quality is its elaborateness and robustness in
clearly capturing foods rich in micronutrients (vitamin A and other minerals) separately to check the
existence of hidden hunger in the households.

2.3. Econometric Framework

For an unbiased estimation of participation in MFRMs and its effects on dietary diversity of
poultry farmers, we adopted the instrumental variable regression model. One of the greatest problems
of impact estimation is bias and this is controlled by choosing suitable/appropriate econometric tools.
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Poultry farmers self-select themselves to participate in MFRMs channels. This makes the treatment
endogenous and addressing the endogeneity of the treatment variable needs the identification of
an instrument variable. A suitable instrument must not have any relationship with the outcome
variables/dependent variables (exclusion criterion), but must be significantly related to the endogenous
variable (relevance criterion) [41,42]. The instrument identified in this study is in contact with
agricultural extension agents. This variable fulfilled the two criteria for choosing suitable instruments.
The variable is significantly correlated with MFRMs participation. The variable also demonstrated no
significant relationship with dietary diversity in the simple regression model the authors conducted
between the contact with agricultural extension and dietary diversity. Agricultural extension service is
becoming more market-oriented and farmers need information about emerging market opportunities.
In Nigeria, the increasing demand for easy-to-cook agricultural products by consumers is driving the
growth experienced in MFRMs. This change and preference for easy-to-cook products drives uptake
of innovations in marketing farmers’ products rather than technologies [43,44]. It is, therefore, valid to
have extension contact significantly affect farmers’ participation in MFRMs. Agricultural extension
services showed no relationship with the outcome/dependent variable (dietary diversity) but would
only affect it through participation in MFRMs channel.

The instrumental variable model used in estimating the impact of MFRM participation on dietary
diversity of poultry farm households is stated thus:

Y = δ0 + δ1P + δ2X1 + ε1 (1)

P = β1T + β2X1 + ε2 (2)

where: Y = dietary diversity score.
P = participation in MFRM (dummy variable; 1 = participated, 0 = otherwise).
X1 = vector of control variables (such as age, marital status, household size, gender, education,

poultry farming experience, distance to the market, membership of cooperative society/farmer
association, access to credit, other socioeconomic and institutional characteristics, and ownership of
household assets) that may influence HDDS.

T = instrument variable.
ε1 and ε2 = error terms.
Seemingly unrelated regression was used to test the hypothesis of the impact pathways as

stated below:
Y = δ0 + δ1I + δ2W + δ3V + δ4S + δ4X2 + ε3 (3)

I = σ0 + σ1P + σ2X3 + ε4 (4)

W = θ0 + θ1P + θ1X4 + ε5 (5)

V = π0 + π1P + π2X5 + ε6 (6)

S = α0 + α1P + α0X6 + ε7 (7)

where:
Y = dietary diversity, which is a function of household income (I), value of own poultry products
consumed (W), size of vegetable farm/garden cultivated using poultry droppings (V), gender of the
person in the household who is in-charge of poultry revenues (S), (X2) = vector of control variables which
are mainly socioeconomic factors. From the foregoing, I, W, V, and S are influenced by participation in
MFRM supply channels (P), and additional covariates (X3 to X6).
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3. Results

3.1. Socioeconomic Characteristics

Table 1 reports the descriptive statistics of the socioeconomic characteristics of the sampled
households. The average ages of the household heads and their spouses were 46.93 and 41.37 years,
respectively. The average household size in the sample was five members and they depended on
poultry farming for their livelihood. About 27% of the poultry farmers participated in MFRMs supply
arrangement, with an average poultry farming experience of 11.94 years.

Table 1. Socioeconomic characteristics of the respondents.

Variable Proportion/Mean * Std. Dev.

Participation in MFRMs (yes = 1, no = 0) 27%
Gender of household head (male = 1, female = 0) 70%
Marital status (married =1, not married = 0) 82%
Number of under-five (count) 1.39 1.42
Household size (count) 5.39 1.91
Number women in reproductive age (count) 1.39 1.14
Education of spouse (years) 7.93 3.27
Education of head of household (years) 10.43 3.47
Poultry farming experience (years) 11.94 8.27
Age of household head (years) 46.93 9.61
Age of spouse (years) 41.37 8.49
Contact with a veterinarian (yes = 1, no = 0) 56%
Extension contact (yes = 1, no = 0) 34%
Ownership of television (yes = 1, no = 0) 65%
Ownership of radio (yes = 1, no = 0) 83%
Ownership of mobile phone (yes = 1, no = 0) 90%
Ownership of car (yes = 1, no = 0) 35%
Access to credit (yes = 1, no = 0) 18%
Household head is a member of cooperative society (yes = 1, no = 0) 52%
Spouse is a member of cooperative society (yes = 1, no = 0) 22%
Time taken to trek to market (min) 37.58 42.80
Cost of transportation to the market (�) 159.25 137.76
Time taken to trek to the nearest tarred road (min) 13.40 13.75
Off-farm income (�) 58101.82 76870.00
Area of land cultivated with vegetables using poultry dropping (ha) 0.18 0.20
Male share of revenue from poultry production (male = 1, female = 0) 53%
Annual poultry farm income (�) 787054.50 670186.90
Value of own poultry products consumed (�) 49923.54 70319.92
Potable water access (yes = 1, no = 0) 78%
Ownership of refrigerator (yes = 1, no = 0) 59%
Access to electricity (yes = 1, no = 0) 70%
Sample size 220

Authors’ calculation. Symbol (*) represents both proportion and mean of variables. Std. Dev. represents standard
deviation of the variable from the sample mean. � represents Nigerian Naira. 1 USD � � 305 as at 30 May, 2019.

The poultry farmers cultivated an average of 0.18 ha of land with vegetables using poultry
dropping as manure. The average income from poultry production was �787,054.50 per annum.
It takes 37.58 min on average to get to the market on foot, and costs �159.25 to transport poultry
products to the market. Men control about 53% of the revenue from poultry production. Own
consumption by the poultry farming households was �49,923.54 per annum.

Fifty-six percent and thirty-four percent of the farmers had access to veterinary and extension
services, respectively. Eighteen percent of the farmers had access to credit, 59% had refrigerator access,
70% had access to electricity. Sixty-five percent owned a television set, 83% had radio, while 90%
owned a mobile phone. Thirty-five percent of the farmers owned a car, while about half of household
heads belonged to a cooperative society and earn about �51,964 from off-farm incomes.
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3.2. Household Dietary Diversity

Table 2 reports the dietary diversity score of the poultry farming households. We disaggregated
the results into three categories to reflect the participation in different market channels. These categories
are poultry farmers engaged in MFRM, their counterparts engaged in the traditional market channels,
and the whole sample. For households involved in MFRMs, the average dietary diversity score was 8.25;
this implies that participating households consumed an average of eight food groups. For households
using the traditional market channel, the average dietary diversity score was 5.74, which is lower than
those using the MFRM channel. The whole (or pooled) sample dietary diversity score was 6.43.

Table 2. Household dietary diversity according to modern food retail market (MFRM) channel.

Modern Food Retail Market Channel Traditional Market Channel Pooled

Dietary Diversity 8.25 (1.54) 5.74 (2.24) 6.43 (2.17)
Score 60 160 220

Values in parenthesis are standard deviations.

3.3. Econometric Results

3.3.1. Factors influencing MFRM participation: Instrumental variable analysis

Table 3 reports instrumental variable regression results of the predictors of MFRM participation.
The result shows that the instrument, extension contact, was significant and positively linked with
participation in MFRM. Extension workers can provide the farmers with information about markets
and opportunities. The coefficient of gender, marital status, and number of under-five children
were positive and significant, implying that married male poultry farmers with higher number of
under-five children would have greater likelihood to participate in MFRM than their unmarried female
counterparts who have less responsibility and dependents to take care of. Years of poultry farming
experience, education of the sampled farming household heads and their spouses had a positive
impact on MFRM participation. This implies that higher educational attainment and experience may
enable poultry farmers to enter into supply contracts with MFRM and consequently sell their products
through MFRM channels.

The coefficients of ownership of information and communication media such as radio and mobile
phone were significant and positive, implying that media programming for the public fosters greater
engagement in MFRM supply channels. The coefficient of car ownership was positive and significant,
implying that farmers who own cars will use cars more than those farmers serving traditional markets.
Improved access to credit and veterinary services had significant and positive coefficients. The results
also showed that household head’s and spouse’s membership of cooperative society had positive and
significant impacts on MFRM participation.

The results show that the coefficients of infrastructural variables such as access to electricity,
ownership of refrigerator, and travel time to nearest markets had positive relationships with
participation in MFRM. Finally, the coefficient of off-farm income was positive and significant.
This implies that farming households with higher off-farm income participated more in MFRM than
their counterparts with lower off-farm income.

3.3.2. Factors influencing dietary diversity

Table 3 (column 2) reports the second stage of the instrumental variable regression with dietary
diversity score as the dependent variable. The coefficient of MFRM participation was significantly and
positively related to dietary diversity. This implies that participation in MFRM channels significantly
increased household dietary diversity score.
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Table 3. Instrumental variable regression estimates of the impact of MFRM participation on
dietary diversity.

Variable (1)
MFRM Participation Equation

(2)
Dietary Diversity Equation

Participation in MFRM 1.127 ***
(3.13)

Extension contact 0.20 ***
(4.60)

Gender of household head 0.15 ***
(3.33)

0.30 ***
(2.64)

Marital status 0.14 ***
(2.66)

0.06 **
(2.16)

Number of under-five 0.03 **
(2.14)

0.05 ***
(2.66)

Household size −0.006
(−0.54)

−0.002
(−0.03)

Number women in reproductive age −0.027
(−1.35)

0.04 **
(2.30)

Education of spouse 0.002 ***
(3.09)

0.008 **
(2.18)

Education of head of household 0.0002 **
(2.04)

0.01 **
(2.42)

Poultry farming experience 0.008 **
(2.46)

−0.02
(−0.79)

Age of household head −0.0019
(−0.87)

−0.014
(−1.08)

Age of spouse −0.005 **
(−2.08)

−0.02 **
(−2.29)

Contact with veterinarian 0.16 ***
(4.09)

0.14
(0.42)

Ownership of television 0.01
(0.37)

0.21 *
(1.72)

Ownership of radio 0.11 *
(1.92)

0.22 **
(2.45)

Ownership of mobile phone 0.25 ***
(3.16)

−0.34
(−0.61)

Ownership of car 0.04 *
(1.79)

−0.18
(−0.64)

Access to credit 0.43 ***
(7.92)

0.34
(0.51)

Member of cooperative society (household head) 0.07*
(1.67)

−0.17
(−0.64)

Member of cooperative society (spouse) 0.10 *
(1.89)

0.48 *
(1.83)

Time taken to trek to market 0.001 *
(1.95)

−0.003 *
(−1.69)

Cost of transportation to the market −0.00006
(−0.38)

−0.0018 *
(−1.81)

Time taken to trek to the nearest tarred road −0.0004
(−0.28)

0.002
(0.23)

Off-farm income 3.69 × 10−07**
(2.39)

1.52 × 10−06*
(1.86)

Potable water access −0.06
(−1.13)

−0.32
(−0.91)

Ownership of refrigerator 0.01 *
(1.88)

0.38 **
(2.38)

Access to electricity 0.089 ***
(2.96)

0.68 *
(1.84)

Constant 0.38 **
(1.97)

7.70 ***
(6.34)

Sample size (N) 220

* significant at 10% level; ** significant at 5% level; *** significant at 1% level. Values in parenthesis are z-values.

In terms of control variables, male-headed household, being married, presence of young children
and infants (children year years and younger) and number of women in reproductive age in
the household were found to significantly increase dietary diversity. Spouse’s age significantly
and negatively impacted dietary diversity indicating that farmers having younger spouses ate
more diversified diets/foods in their families than their counterparts whose spouses are older.
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Higher educational attainment of the household heads and their spouses significantly increased
household dietary diversity. Furthermore, access to electricity, access to means of communication,
membership of farmer groups significantly increased poultry households’ dietary diversity. The latter
result is expected, since membership of such groups makes it possible to obtain new information on
best practices, as well as ease of access to improved varieties of poultry animals. Off-farm employment
and income increased dietary diversity. Since off-farm income may serve as additional source of
income, farmers are able to purchase larger quantity and quality of foods that serve to increase their
dietary diversity. Moreover, an increase in the time taken to trek to the market and increasing cost of
transportation to the market decreased household dietary diversity.

3.3.3. Modern food retail market participation impact pathways and dietary diversity

Table 4 reports results of the four potential indirect linkages through which MFRM participation
impacts dietary diversity. Our results confirm that the main pathways through which participation in
MFRM impacts household dietary diversity are: Income changes, consumption of poultry products
produced by the farmers, production of vegetables (for sale and consumption) using poultry dropping
as manure, and through changing gender roles within the household. The results indicate that area
of vegetable cultivated using poultry dropping, poultry farm income, and value of own poultry
products consumed all demonstrated positive and significant effects on farm households’ dietary
diversity. Share of poultry revenue controlled by men, which is a proxy used in determining changing
gender roles within the households, shows a negative and significant effect on dietary diversity.
This implies that female control of poultry farm revenue increased household dietary diversity and
this is because women are primarily saddled with the responsibility to provide cooking and provide
food for their families.

Table 4. Impact pathway of MFRM participation on dietary diversity.

Variable Dietary Diversity

Impact on dietary diversity
Area of vegetable cultivated using poultry dropping (ha) 0.23 **

(2.13)
Share of poultry farm revenue controlled by men (dummy) −0.29 **

(−2.30)
Poultry farm income (�) 3.34 × 10−07***

(2.70)
Value of own poultry products consumed (�) 1.29 × 10−06**

(2.21)
Constant 6.37 ***

(5.64)

Impact on area of vegetable cultivated using poultry dropping (ha)
High value market participation (dummy) 0.32 ***

(9.57)
Constant −0.18 *

(−1.92)
Impact on share of poultry production revenue controlled by men (dummy)
High value market participation (dummy) 0.40 ***

(4.26)
Constant 0.21 *

(1.78)
Impact on poultry farm income (�)
High value market participation (dummy) 517872.40 ***

(3.55)
Constant 988624.00 **

(2.48)
Impact on value of own poultry products consumed (�)
High value market participation (dummy) 30377.79 ***

(3.05)
Constant −14051.18 **

(−2.48)

* significant at 10% level; ** significant at 5% level; *** significant at 1% level. Values in parenthesis are z-values.
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3.3.4. Modern food retail market participation and individual factor influencing dietary diversity

Table 4 summarizes results of the impact of modern food retail market participation on the main
factors (area of vegetable cultivated using poultry dropping, poultry farm income, share of poultry farm
revenue controlled by men, and value of own poultry products consumed by the farmers) that influence
household dietary diversity. Participation in MFRM significantly increased the area of land cultivated
with vegetable using poultry dropping; income from poultry farming, share of poultry farm revenue
controlled by men, and consumption of poultry products produced by the farmers. This implies that
MFRM participation was positively and significantly (at 1% level) associated with poultry farming
income, consumption of poultry products produced by the farmers, area of vegetable cultivated using
poultry droppings, and share of poultry farm revenue controlled by men. These variables are the
pathways through which MFRM participation impact dietary diversity.

4. Discussion

This paper analyzed the MFRM participation by poultry farming households and its impact on
their nutritional attainment, as measured by the dietary diversity score, in Southeast Nigeria. In this
section, we discussed the findings of the study; MFRM participation, dietary diversity, and linkages.
The results indicate that, overall, MFRMs participation is associated with increasing dietary diversity.

The analysis of the dietary diversity of the households shows varying degrees of the number
of food groups consumed by poultry farmers that participated in MFRM channels and traditional
markets. Farmers participating in MFRM consume about eight food groups while their counterparts
who supplied traditional markets consume approximately six food groups. This confirms that farmers
participating in MFRM have better access to foods and more diversified diets than those supplying
traditional markets. This is similar to the result of the work of Chege et al. [1], where vegetable
farmers supplying supermarkets recorded more calorie and micronutrients consumption than farmers
under traditional channels. Similarly, Ogutu et al. [42] found higher consumption of calorie and
micronutrients in more commercialized farm households than less commercialized households.

Participation in MFRM increased farming households’ dietary diversity. This may not be
unconnected with the fact that farmers supplying MFRMs are more likely to sell their poultry
products at better prices and earn higher income than those selling at the traditional markets.
With increased income, MFRM farmers’ demand and consumption of diverse foods would also
increase. Therefore, participation in MFRM supply chains increases poultry farm households’ dietary
diversity. Previous studies, see [1,25,45], found similar results. They [1,25,45] found that participation in
supermarket channels significantly increased farm households’ nutrition. Therefore, supplying MFRM
is likely to increase farmers’ economic access to quality foods and consumption of diversified diets.
This forms part of our hypothesis on the various pathways through which participation in MFRM
affects dietary diversity of poultry farmers.

The possible pathways through which participation in MFRM channels impact poultry farm
households were increased poultry farm income, increased consumption of own poultry products,
cultivation of vegetables with poultry dropping, and intra-household changing gender roles.
These pathways were tested and participation in MFRM channels demonstrated positive and significant
effect on poultry farm income, area of vegetable cultivated using poultry dropping, share of poultry
farm revenue controlled by male farmers, as well as value of own poultry products consumed.
Supplying MFRM increased poultry farmers’ income by �517,872. This is related to previous
studies [1,10,22,45–47] where supplying supermarkets and other high-value markets resulted in
incremental income of smallholder farmers. Gains in income create better access to quality foods and
diversified diets for farming households [48]. The income gains result in higher demand for additional
and diverse foods [1], which in turn leads to increased dietary diversity. Secondly, the results suggest
that poultry farmers participating in MFRM have higher dietary diversity score through increased
consumption of self-produced poultry products. More specifically, farmers with contractual agreements
with MFRM are usually medium-to-large-scale producers controlling a large number of birds and the
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products. Entering into contractual agreements with MFRM reduces price volatility and incentivizes
farmers to scale and increase productivity [49]. According to Chege et al. [1], any product that does not
meet strict contract standards are not delivered to the MFRM channels, rather, they are left for household
use or consumption thereby increasing household food access and diversity, especially for MFRM
farmers. Thirdly, the results suggest that poultry farmers participating in MFRM have higher dietary
diversity score through production of vegetables using poultry dropping as manure. It was observed
during the data collection that MFRM farmers consumed more of their own produced vegetables using
poultry dropping because of their belief that it is safer and nutritious than vegetables purchased in
the open market which they assume may have been produced with inorganic fertilizer. Since organic
vegetable farmers (in this case, using poultry dropping as manure) who supply to MFRM may be bound
by the two-party supply agreements, there are incentives for farmers to maintain or increase production
to meet the terms of the agreements. Increased vegetable production using poultry dropping as
manure can lead to increased sales and consumption at home. More specifically, increased vegetable
production resulting from using poultry dropping as manure increases farm households’ consumption
of vegetables leading to better dietary diversity and quality. Vegetables are rich in vitamin contents,
and farmer households benefit from increased vitamin contents in their diets. Lastly, results suggest
that poultry farmers participating in MFRM have lower dietary diversity score indirectly through
changing gender roles within the household. Men are taking over farming enterprises previously
dominated by women especially where commercialization of such enterprises has proven to be more
profitable [50–52]. The results suggest that any reallocation of control of poultry revenue from female
to male will lead to reduction in household dietary diversity [53]. Studies have confirmed that the
primary caregiver in Nigerian households are females [1,50,51], hence any reallocation of control of
farm revenues from female to male can further disempower the female by lowering their purchasing
power and this may result in lower household nutrition and dietary diversity [54]. Women spend more
of their income on households’ foods, diet, and nutrition than men [1,50,51].

5. Conclusions

This paper analyzed the relationship between poultry farmers participation in modern food retail
markets and household dietary diversity. Studies on the nutrition impacts of MFRM participation by
poultry farmers in developing countries are rare and this paper aimed at filling this gap. The paper
uses cross-sectional survey and appropriate estimation techniques to find evidence of the impact
of participation in MFRM on poultry farm households’ dietary diversity. We tested the hypothesis
of the possible pathways through which participation in MFRM can impact on dietary diversity of
poultry farmers.

Our findings show that MFRM participation improved dietary quality of poultry farm households.
There are four pathways identified in this study through which MFRM participation impacts
dietary diversity, namely (1) income changes, (2) consumption of poultry products produced by
the farmers, (3) production of vegetables (for sale and consumption) using poultry dropping as manure,
and (4) changing gender roles within the household.

Increased poultry farm income led to increased household dietary diversity. MFRM-participating
poultry farmers benefit from higher incomes and this income gains can be used to purchase additional
food and diverse foods. Secondly, consumption of poultry products produced by the farmers is
associated with significantly higher dietary diversity. This may stem from factors which cause the
poultry farmer to specialize. For example, contractual agreements between a modern food retail
market and a farmer can provide price guarantees and incentivize the farmer to specialize in poultry
production, thus boosting food productivity and food for the farmer. Similarly, production of vegetables
using poultry dropping as manure increases dietary diversity. Increased vegetable production resulting
from using poultry dropping as manure can boost farmer incomes through sales, and also increase
household consumption. Conversely, the fourth linkage has negative impact on dietary diversity.
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The result shows that MFRM participation is associated with male control of poultry revenues, and the
male household members are associated with less dietary expenditure and diversity.

This paper indicates that food sector modernization and the participation of poultry farmers
therein have major implications. These implications are the potential for improved nutritional
attainment among smallholder farmers and increasing productivity and income boost in the farm
sector of developing countries. The existence of indirect linkages indicates that efforts aimed at
better understanding the complex relationship between agriculture, supply chains, and household
nutrition is necessary to achieve desired outcomes. The result of the impact of MFRM participation
on intra-household gender decisions also calls for attention to be given towards gender equality
and female farmers support. These findings are important for developing country policy making
since the majority of developing countries’ farmers are smallholder, poor rural farmers. The findings
also indicate that policies which encourage food market modernization to encourage rural economic
development in Nigeria should be encouraged.
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