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Germany who have poor access to markets. This study used primary data from a household
survey to examine the relationship between market access and the dietary diversity
and food security for 324 smallholder households in the Yayu area of southwestern
Ethiopia in early 2018. Multivariate regression analysis showed that households
located far from market centers consumed not only less diverse foods but also
spend less on food consumption than households located close to market centers.
The correlation between market access and food security measured by Household
Food Insecurity Access Scale (HFIAS) did not reach statistical significance, nor did the
impact of market access on household consumption and dietary diversity through
income. Rather, greater market access appeared to encourage smallholder
households to rely on market purchases more than their own production to improve
the diversity of household consumption. A direct action to improve the market
accessibility would be investments in infrastructure to expand rural road connectivity,
which would reduce transaction costs and benefit the welfare of smallholder farmers
and communities.
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Introduction

Food insecurity and undernutrition rates are high in many Sub-Saharan African coun-
tries (UNDP 2012). In addition to compromising wellbeing, undernourishment in early
life impairs proper cognitive and physical development, which affects later health out-
comes, school performance, and labor productivity in adulthood (Alderman et al. 2006;
Glewwe et al. 2001). Globally, around 815 million people were estimated to be chronic-
ally undernourished in 2016 (FAO, IFAD, UNICEF, WFP, and WHO 2017). In
Ethiopia, about 38% of children younger than 5 years have stunted growth, defined as
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low height for age (CSA and ICF International 2017), which indicates chronic
malnutrition.

Agricultural production remains the main source of livelihood for many rural house-
holds, and this industry employs over 60% of the labor force in Sub-Saharan Africa
(Thornton et al. 2011). The link between agriculture and security of food and nutrition
is, at first sight, straightforward. Paradoxically, most of the poor and undernourished
people live in smallholder households, defined as small farms operating within a small-
scale model of agriculture (Ogutu et al. 2020). Cultivating diverse crops and raising
livestock has a positive dietary effect on the supply of micronutrients to smallholder
households. Nevertheless, the empirical evidence that links agriculture and nutrition
outcome appears weak (Webb and Kennedy 2014).

The growth in agricultural productivity has done little to improve food and nutrition
security of farming households because gains in productivity are mainly from the pro-
duction of staple foods, such as rice, wheat, and maize, which are crops that provide
only a scarce amount of vitamins and minerals (UNDP 2012). Food and nutrition se-
curity are influenced not only by the quantity of available food but also by its diversity.
As a result, access to healthy, diverse, and affordable food is central to household food
security (Ruel et al. 2017). Furthermore, most smallholders sell their staples and buy
food items from local markets. Subsequently, identifying and understanding the inter-
actions between agriculture and nutrition is far more complicated than may be
assumed.

Smallholders need more than increasing agricultural productivity to ensure a sus-
tained supply of diverse foods and to safeguard their food and nutrition security. In-
creasing on-farm production diversity is positively associated with greater diversity in
household food consumption (e.g., Bellon et al. 2016; Chegere and Stage 2020; Islam
et al. 2018; Jones et al. 2014; Muthini et al. 2020; Sibhatu et al. 2015; Singh et al. 2020;
Usman and Haile 2019). However, this type of production may not happen if farming
income from specialized production outweighs the gains from farming diversification
(Sibhatu et al. 2015).

Smallholders face several constraints that prevent them from expanding and diversi-
fying their production beyond the subsistence level. In Ethiopia, most smallholders are
located in remote areas; therefore, they are poorly connected to local markets, which
results in high transaction costs in terms of buying and selling agricultural products
and other goods (Stifel and Minten 2017). Smallholders are also poorly linked to mar-
kets because of a lack of information, low production, and low farm-gate prices—prices
received by farmers for their produce at the location of a farm (Wiggins and Keats
2013). All these conditions are concomitant in Ethiopia.

Agroforestry is the dominant farming system in southwestern Ethiopia. Farmers pro-
duce a variety of food crops, fruits, and vegetables as well as shrubs and trees—some of
high value—on the same piece of land (Jemal et al. 2018). Agroforestry systems can be
a source of micronutrients and contribute to diversifying household food consumption
(Jemal et al. 2018); however, the farming system is dominated by a few high-value cash
crops, such as coffee (Coffea arabica) and khat (Catha edulis). This focus may affect
own-food crop production because more agricultural resources are freed from staple
food production to be used more efficiently for producing cash crops. In turn, small-
holder households become less self-sufficient and more dependent on markets.
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Markets offer more diverse foods than any given household can produce (Bellon
et al. 2016). Markets also determine the price for agricultural produce and the
farmer’s revenue, which affects the household consumption expenditures (Stifel and
Minten 2017). Previous research showed that smallholders generating income from
cash crops spend more money on foods of better quantity (Negash and Swinnen
2013; Pierre-Louis et al. 2007). For example, Negash and Swinnen (2013) found a
positive relationship between household food caloric intake and the production of
castor beans (Ricinus communis), a species used for biofuel in Ethiopia. In contrast,
a study in Vietnam by Janssen (2018) reported that commercialized households
spend a larger share of their incomes on non-food items than on food. Taken to-
gether, these findings suggest that the effects of income from cash crops on the
food access for a smallholder household can be either positive or neutral, depend-
ing on the local context.

In this setting, this study aims to understand the extent to which market access
contributes to the dietary diversity and food security of smallholder households in
the Yayu area of southwestern Ethiopia. To measure food security, the study used
the Household Dietary Diversity Score (HDDS) as a proxy for diet quality and the
Household Food Insecurity Access Scale (HFIAS) score as proxies for both the be-
havioral and psychological aspects of insecure food access for the household. The
article is structured as follows: “Market access, household dietary diversity and food
security” section addresses the links between market access and household con-
sumption and food security. “Materials and methods” section presents the data
sampled and the statistical methods for analysis. “Results and discussion” section
provides the descriptive and the multivariate regression results and discusses the
findings. “Conclusions” section concludes with the implications of the study find-

ings and ad hoc suggestions.

Market access, household dietary diversity, and food security

Access to markets can increase smallholders’ income and improve their food con-
sumption (Abay and Hirvonen 2017; Dercon et al. 2009), and consequently reduce
poverty and food insecurity (Pingali 1997). Because food and nutrition security re-
quire not only access to a sufficient amount of food but also access to diversified
foods, market access can directly contribute to those requirements by increasing
the availability and variety of micronutrient-rich foods (e.g., Abay and Hirvonen
2017; Sibhatu et al. 2015; Stifel and Minten 2017; Usman and Haile 2019). Thus,
market access can partially substitute for the need to produce diverse food crops
to diversify household consumption.

Greater market access can also increase the opportunities for livelihood diversifica-
tion (Jacoby and Minten 2009) and income generation, which can, in turn, empower
the household to purchase a variety of foods from local markets (Sibhatu et al. 2015).
In addition, higher incomes allow households to access better healthcare services,
which can improve health and nutrition outcomes (von Braun 1995). Better market ac-
cess also means that smallholders gain faster access to agricultural inputs that induce
farm productivity, which results in higher household income (UNDP 2012). In sum, the
World Bank (2012) suggests that better market access is central to improving the well-
being of the rural population in many low- and middle-income countries.
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In a setting in which household consumption and farm production decisions are in-
separable due to imperfect input/output markets, decisions about production and con-
sumption are made jointly. Thus, a household’s production decision also affects a
household’s consumption. In one regard, the income from cash crop production can
also be used to purchase farm inputs for food crop production that increase productiv-
ity and thereby improve food availability (Govereh and Jayne 2003). In another regard,
household food consumption may be negatively affected if more agricultural inputs
such as land and labor shift away from food crop production (von Braun and Kennedy
1994) because non-cash crop production becomes an inferior income stream for house-
holds due to its low financial return. What determines smallholders’ priorities in re-
source allocation and investment decisions also affects the production of other food
crops, fruits, and vegetables (Immink and Alarcon 1993). Because food crops and vege-
tables that provide calories and micronutrients to rural households are produced in
limited quantities, market access determines the availability of foods for highly com-
mercialized farm households. Overall, market access may not always translate into en-
hanced household food and nutrition security because its impact is context-specific
(e.g., Linderhof et al. 2019; Ntakyo and van den Berg 2019; Radchenko and Corral
2018; Wood et al. 2013).

The conceptual framework shown in Fig. 1 illustrates the various market pathways
through which market can affect household consumption. As shown, the benefits of
market access on household dietary diversity and food consumption occur mainly
through the availability and diversity of foods, food prices, agricultural productivity,
and increasing household income, which may then be used to buy more varieties of
foods for household consumption. Accessing food markets is therefore important for
farm households engaged in cash crops production.

Materials and methods

Description of the study area

This study was carried out in the Yayu Coffee Forest Biosphere Reserve, which is recog-
nized by UNESCO as an in-situ conservation area of wild coffee (Coffea arabica). Yayu
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Fig. 1 Conceptual framework of the links between agriculture, the food system, nutrition, and public health.
Source: Adopted from Kanter et al. (2015)
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is one of the woreda of the Illubabor Zone, located 500 km from Addis Ababa, in
southwestern Ethiopia." The study area is situated between 8° 0’ 42"’ N-8° 44’ 23"' N
latitude and 35° 20" 31"" E-36° 18" 20" E longitude, and its altitude varies from 1140
to 2562 meters above sea level. The mean monthly temperature varies between 12 and
29 °C, and the annual rainfall ranges from 1400 to 3000 mm (Fig. 2). Yayu consists
mainly of forests, which account for 69% of its area, and agricultural lands with 26% of
the area; thus agriculture is the main economic activity, and it employs more than 90%
of the labor force (Assefa 2010). Smallholders are mainly engaged in the production of
cash crops—typically coffee and khat, as well as staple crops, such as maize, sorghum,
and teff.

Data

The study data are from a primary household survey conducted in Yayu in January
2018. The studied households followed a sampling framework of the BiomassWeb pro-
ject and were selected using a multistage random sampling design (see Jemal et al.
2018, for detailed information on household sample selection). The survey included 4
woredas, 8 kebeles, and 324 smallholder households. A structured questionnaire was
used to collect the following socioeconomic and demographic information from se-
lected households: demographic variables, including family size, household head age,
sex, and education; information on food consumption and expenditure in the past 7
days; self-reported food security in the past 12 months; non-farm income sources; agri-
cultural production and sales; and pre-defined indicators of market access, such as the
households’ distance to market centers and distance to tar roads. In compliance with
ethical considerations, selected households were consulted about their willingness to
participate in the study.

Variables and measurements
Household dietary diversity score (HDDS)
The Household Dietary Diversity Score (HDDS) was constructed based on the con-
sumption of 12 food groups over a recall period of the past 7 days (Swindale and
Bilinsky 2006). The pre-defined food groups included the following 12 food groups: (1)
cereals; (2) roots and tubers; (3) vegetables; (4) fruits; (5) meat; (6) poultry and offal; (7)
eggs; (8) fish and seafood; (9) pulses, legumes and nuts; (10) milk and milk products;
(11) oil and fats; (12) sweets, and spices/condiments. However, in Yayu, the maximum
number of food groups consumed was 11 because the consumption of fish and seafood
group is nonexistent. The study also used the food variety score (FVS) to count the
number of food items consumed in the past 7 days before the survey as a dependent
variable.

Household food (in)security

The Household Food Insecurity Access Scale (HFIAS) developed by Coates et al.
(2007) was used to estimate the household food (in)security. The HFIAS provides a rec-
ognized and widely applied food security indicator (e.g., Knueppel et al. 2010; Melgar-
Quinonez et al. 2006). The perceptions of food security by the household were captured

! Administratively, regions in Ethiopia are divided into zones, which are subdivided into administrative units
called woreda (district). Each district is further subdivided into the lowest geographic administrative unit,
called kebele.
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Fig. 2 Location of the study areas and sampled kebeles (geographic administrative units). Source: Gole
et al. (2009)

using the standard 9 food security questions, for which the full list is provided in Table
6 in the Appendix. Households are asked if they had experienced any food insecurity
issue in the previous 12 months, and if so, how frequent these episodes of food insecur-
ity were. Responses were rated as follows: 0 points if food insecurity did not occur, 1 if
it rarely occurred (1 or 2 times), 2 if it sometimes occurred (3 to 10 times), and 3 if it
often occurred (more than 10 times). The total score may range from 0 to 27. Follow-
ing Kuma et al. (2018), the HFIAS was computed using the total scores and was trans-
formed into a standardized z-score to ease interpretation.” In the multivariate
regression models, the study used both, the binary indicator (=1 if the household had
experienced any food insecurity in the preceding 12 months before the survey; 0 other-
wise), and the standardized HFIAS variable.

Market access

As a proxy for market access, the study used the distance between a household to the
nearest market center where the household buys and/or sells food and non-food items.?
Households were also asked how much walking-time (in minutes) it takes to reach a
given market center and the distance to the nearest tar road in kilometers.

The specific variables included in the multivariate regression analysis were based on
theoretical and empirical literature (e.g., Sibhatu et al. 2015; Usman and Haile 2019)
and data availability. The models were adjusted for household-level information, in-
cluding on-farm production diversity, participation in off-farm activities, livestock hold-
ing in tropical livestock units (TLUs), farm size, and sociodemographic characteristics
that may correlate with consumption diversity and food security as well as market

access.

*The standardized z-scores are constructed by subtracting the household-specific food security value from
the sample mean and then dividing this value with the standard deviation of the sample. This approach nor-
malizes the variable with a mean of 0 and standard deviation of 1.

®Four weekly marketplaces were identified in study areas: Wutete, Beteli-Gebecha, Werebo, and Elemo.
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Statistical methods

The study authors are interested in understanding the relationship between market ac-
cess and household dietary diversity and food (in)security status. The study sought to
formalize the relationship between market access and household food consumption
based on a reduced farm household model. To model the level of dietary diversity and
food security reported by household i, a reduced regression model was estimated as
follows:

DD; = By + BiMi + By Xi + &

where DD; is the outcome of interest (e.g., household dietary diversity score, food se-
curity); M is access to market indicator (distance or walking time to the nearest market
center), X; represents all other sociodemographic characteristics that could potentially
influence dietary diversity and food security status of the households, and ; measures
the relationship of interest, meaning the effect of market access on the household diet-
ary diversity and food security. The model was estimated using ordinary least squares
(for both household dietary diversity and the standardized HFIAS score) and logit (for
the binary food insecurity indicator outcome).*

Results and discussion

Descriptive statistics

The descriptive statistics of the variables are reported in Table 1. Most of the food
groups consumed by an average household were purchased from markets. An average
household produced 2.96 food groups (6.47 crops and livestock spices), but consumed,
on average, 7.49 food groups—implying that the difference between these factors can
be attributed to food group purchases. About 53% of the households experienced food
insecurity in the preceding 12 months before the survey. An average household had to
travel 4.6 km to reach the nearest market center for buying or selling agricultural pro-
duce. Most of the sample households were disconnected from functioning roads; on
average, a given household was 18 km away from tar/asphalt road. Findings also
showed that the level of education was low; the average household head did not
complete the primary level of education. Only 11% of the sample households were
female-headed. The average household size was about 5 people, which is comparable to
data from a recent study in rural Ethiopia (Usman et al. 2019). Finally, about 44% of
households were engaged in non-farm activities.

Regarding the consumption of specific food groups, Fig. 3 presents the household
dietary and production diversity scores (PDS). As shown, households derived a large
proportion of their consumption diversity from cereals, vegetables, pulses, legumes and
nuts, oil/fat, and spices, all of which were consumed frequently. Milk, milk byproducts,
and eggs were the lowest among the food groups consumed. As expected, most food
groups, such as roots and tubers, vegetables as well as pulses and legumes, came from
market purchases. The survey also indicated that only 7.4% of sampled households con-
sumed all food groups (11 food groups) in the 7 days preceding the survey. It is,

*Although the Poisson model is preferred to ordinary least squares in the case of count outcomes, the study
data do not fit well in a Poisson model specification.
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Table 1 Assessed variables and summary statistics for 324 smallholder households

Variables Mean/proportion sD Min Max

Dietary diversity and food security
HDDS—food groups 848 140 40 11.0
HDDS—purchase food items 7.29 140 30 11.0
Food variety score (FVS) 1561 374 70 30.0
FVS with respect to purchase 11.62 329 40 250
Food insecure—Yes=1 053 0.50 0.0 1.0
Standardized HFIAS 0.00 1.00 -038 36

Market access

Distance to market in km 459 4.29 0.5 17.0
Walking time to market in hours 0.77 0.72 0.1 30
Distance to road in km 18.33 17.78 0.0 450
Agriculture characteristics
Production diversity 647 2.70 0.0 16.0
Production diversity score (PDS) 2.96 1.02 0.0 6.0
Livestock holding in TLUs 1.85 2.50 0.0 214
Farm size 1.58 1.34 0.0 11.0
Nonfarm activities—Yes = 1 044 0.50 00 1.0
Total agricultural income (1000)° 848 14.80 00 174.50
Demographic characteristics
Household head age 4467 14.90 20.0 920
Household head education 383 357 0.0 14.0
Female-headed household—Yes = 1 0.11 032 0.0 1.0
Household size 523 1.88 20 14.0

Table 5 in the Appendix provides a detailed description of variable measurement

®Exchange rate during the survey period was 1 Euro = 32 Ethiopian Birr. More than 96% of the farmers were involved in
the production of coffee

Source: Authors’ computation using survey data

however, surprising that the consumption of meat was much higher than the national
average for rural households.”

The survey showed that about 47% of the households responded that they were en-
tirely food secure in the past 12 months before the survey because they reported zero
incidence of the 9 food insecurity questions (Figure 5 in the Appendix). Thus, the
remaining 53% of the households reported food insecurity in varying degrees, and this
result is comparable to that of Kuma et al. (2018). Using the same food security indica-
tor, the study found that about 60% of the sampled farm households, engaging in the
production of cash crops were food insecure.

Figure 4 presents the frequency of the positive responses to the HFIAS questions on
the food insecurity situation of the household. More than 50% of the surveyed house-
holds responded that they were not able to eat the kind of food they preferred, and
about 47% said that they had to limit the variety of foods consumed because of lack of

°In the recent 2015/16 Living Standards Measurement Study-Integrated Surveys on Agriculture (LSMS-ISA),
the consumption of meat among Ethiopian rural households is 30% lower for the same recall period. This dif-
ference could be partially explained by the coincidence between the survey period and a religious celebration
in which slaughtering of livestock is common.
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resources. Additionally, around 8% of the households experienced severe food insecur-
ity, implying that they did not have food to eat on at least one occasion in the 12

months preceding the survey.

Multivariate analysis
Table 2 summarizes the multivariate regression results of ordinary least squares
method, using household dietary diversity score as a dependent variable. The results
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Go to sleep at night hungry

No food to eat

Have to eat fewer meals in a day

Have to eat a smaller meal

Have to eat some foods they don't want

HFIAS questions

Worry for not having enough foods
Have to eat a limited variety of foods

Not able to eat the kinds of foods they preferred
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Fig. 4 Distribution of Household Food Insecurity Access Scale (HFIAS) scores. Source: authors’ calculations
using survey data
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Table 2 Association between market access and HHDS for 324 smallholder households
(1) (2) (3) (4) (5) (6)

HDDS HDDS HDDS HDDS HDDS HDDS
purchased purchased purchased

Distance to market —0.188*** (0.069) — 0.397*** (0.061)
Distance to market 0.006 (0.004) 0.018%** (0.004)
(squared)
Walking time to —1.001%* (0.381)  —2.245%* (0.353)
markets
Walking time to 0.212 (0.132) 0.611%** (0.124)
markets (squared)
Distance to a road 0.006 (0.020) —0.021 (0.020)
Distance to a road —0.000 (0.000)  0.000 (0.000)
(squared)
Production diversity ~ 0.045 (0.074) —0.155**(0.073)  0.049 (0.074) —0.153**(0.073) —0.032 (0.076)  —0.288*** (0.077)
score
Farm size 0.098* (0.050) 0.090* (0.046) 0.101** (0.050) 0.087* (0.046) 0.052 (0.053) 0.050 (0.051)
Nonfarm activities—  0.430%** (0.150) 0.400%** (0.145) 0.430%** (0.150) 0416*** (0.145) 0.563*** (0.154)  0.637*** (0.152)
Yes =1
Livestock holding in  0.107*** (0.026) —0.036 (0.022) 0.108*** (0.026) —0.030 (0.022) 0.126"** (0.026) —0.002 (0.026)
TLUs
Household head age —0.007 (0.006) —0.009* (0.005) —0.007 (0.006) —0.009* (0.005) —0.004 (0.006) —0.006 (0.005)
Household head 0.052** (0.023) 0.046** (0.021) 0.052** (0.023) 0.045** (0.021) 0.054** (0.023)  0.041* (0.022)
education
Female-headed 0.222 (0.240) 0.120 (0.217) 0.217 (0.242) 0.123 (0.220) 0.204 (0.247) 0.007 (0.238)
household—
Yes =1
Household size 0.087** (0.038) 0.075** (0.035) 0.086** (0.038) 0.073** (0.036) 0.072* (0.039) 0.055 (0.039)
Constant 8.065%** (0.436) 8425*** (0.389) 8.055%** (0.435) 8.345%** (0.386) 7.671%%%(0431)  7.812%%* (0.391)
R-squared 020 027 0.21 022 0.15 0.16
Model F-statistics 9.549 12.265 10.009 12462 7405 6.249
Model p value 0.000 0.000 0.000 0.000 0.000 0.000

Robust standard errors are in parentheses; statistical significance is *p < 0.10, **p < 0.05, ***p < 0.01

indicate that market access is significantly associated with the HDDS across all model
specifications, but not when market access is proxied by distance to a road (Table 2,
columns 5 and 6). Moreover, the effect of market access increases when assessing
HDDS only with respect to the food purchased in the market, suggesting that income
is not the only factor that influences household consumption expenditure and/or diet-
ary diversity, but that market infrastructure also plays an essential role. For example, 1
additional kilometer to market is associated with 0.2 units of reduction in the HDDS
(Table 2, column 1).

Regarding the control variables, the PDS is significantly associated with HDDS, but
the estimated coefficients are negative because the study considered only purchased
food groups. Production diversity is however positively correlated with household con-
sumption diversity (Figure 6 in the Appendix). This finding is in line with those of pre-
vious studies (e.g., Bellon et al. 2016; Sibhatu et al. 2015; Usman and Haile 2019),
asserting that households with diversified on-farm production tend to buy less food
to diversify their consumption. As expected, households that own livestock and lar-
ger farms have better dietary diversity. Similarly, off-farm activities are significantly
correlated with HDDS, which implies that households engaged in off-farm activities
consume more diversified diets than households who do not because off-farm in-
come increases the purchasing power of the household to buy more diversified
foods from local markets (e.g., Babatunde and Qaim 2010; Islam et al. 2018;
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Rahman and Mishra 2020; Sibhatu et al. 2015; Usman and Haile 2019). The results
also showed that HHDS increased marginally with the household size because
more and varied household members require more and diverse foods based on
their age, sex, and personal preferences. The age of the household head was nega-
tively associated with HHDS, but was statistically significant at the 10% level for
purchased HHDS only. Finally, HDDS was positively related to the household
head’s level of education and was statistically significant at 5%. The effects of
household head’s sex on HDDS were found to be statistically non-significant, al-
though other studies have shown that female-head households are more prone to
food insecurity (Kairiza and Kembo 2019; Magana-Lemus et al. 2016).

Additionally, the study re-estimated the same models using FVS as an outcome variable
instead of HDDS, which produced qualitatively similar results (Table 3). For example, a
reduction of 1 h of walking time to the market was associated with a 3-unit increase in
the number of food items consumed or the consumption of 4 additional units of pur-
chased food items (Table 3, columns 3 and 4). Unlike the results presented in Table 2, the
relationship between household head age and FVS became statistically significant (p <
0.05), implying that an older household head is associated with the consumption of a low
number of purchased food items (Table 3). The results also showed that distance to mar-
ket and household consumption expenditures were negatively associated and statistically
significant across all model specifications (Table 7 in the Appendix). The negative rela-
tionship between market access and consumption expenditure implies that a household
located far away from market centers spends less on food consumption, which in turn,
may reduce the diversity of food intake. Indeed, household dietary diversity and food con-
sumption expenditures are closely related (Thorne-Lyman et al. 2010; Usman and Haile
2019). In other words, when markets are not easily accessible, smallholder households are
obliged to rely more on their own produce than on market purchases.

The relationship between market access and household food security status through
a multivariate regression framework was tested (Table 4). The results indicate that, al-
though consistent, the relationship between market access and household food security
was not statistically significant at any conventional level. The study re-estimated the
models using HFIAS as a count variable; however, again, the relationship was far from
significant (Table 8 in the Appendix). The study further tested the relationship between
food consumption score (FCS) and market access.® Although the signs of all the esti-
mated coefficients of market access indicator variables were negative as expected, only
the variable of the distance to a road was statistically significant at 1% (Table 9 in the
Appendix).” Finally, the study tested if access to markets has a differential effect on
agricultural household income. Results show that market access did not lead to signifi-
cantly different household income, which indicates that the impact of market access on
household consumption and dietary diversity through income is weak.

Households with larger farm sizes, owning livestock, and led by educated household
heads, are more likely to be food secure. In contrast, larger households and households

The FCS is closely related with HDDS and is considered an indicator of household caloric availability/intake.
Using the FCS indicator, the current study shows that more than 96% of the sampled households were food
secure based on the 7-day recall period, whereas the remaining households were at the borderline.

7 Appendix Figure A3 show the relationship between distance to market in terms of wlaking hours and
kilometers.
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Table 3 Association between Market Access and Food Variety Score (FVS) for 324 smallholder
households

(1) ) 3) 4) (5 (6)

FVS FVS FVS FVS FVS FVS
purchased purchased purchased

Distance to market, ~ —0.596*** (0.170) —0.782*** (0.144)
km

Distance to market ~ 0.032*** (0.010)  0.040*** (0.008)

(squared)

Walking time to —3.094%* (1.006) —4.167** (0.871)

market, hours

Walking time to 0.951*** (0.363) 1.251%* (0.315)

market (squared)

Distance to road, km —0.065 (0.051) —0.087* (0.047)
Distance to a road 0.001 (0.001) 0.001 (0.001)
(squared)

Production diversity  0.260 (0.214) —0476*(0.192)  0.263 (0.215) —0474*(0.193)  0.084 (0.217) —0.722%* (0.194)
score

Farm size 0.365** (0.157) 0.299** (0.124) 0.371** (0.157) 0.300** (0.125) 0.348** (0.152) 0.263** (0.127)
Nonfarm activities—  1.097*** (0.403) 1.159*** (0.341) 1.136*** (0.405) 1.207*** (0.342) 1.398*** (0413)  1.570*** (0.353)
Yes=1

Livestock holding in 0.320*** (0.089)  0.115 (0.092) 0.326"** (0.089)  0.126 (0.093) 0.365*** (0.101) ~ 0.180* (0.108)
TLUs

Household head age —0.016 (0.016) —0025** (0.012) —0.016 (0.016) —0.025** (0.012) —0.015 (0.016) —0.023* (0.012)
Household head 0.134** (0.062) 0.076 (0.056) 0.131%* (0.062) 0.073 (0.056) 0.111% (0.061) 0.049 (0.055)
education

Female-headed 0439 (0.600) 0.354 (0.483) 0433 (0611) 0.353 (0.495) 0.145 (0.643) —0.017 (0.516)
household—Yes=1

Household size 0.147 (0.110) 0.165% (0.092) 0.146 (0.110) 0.163* (0.092) 0.134 (0.110) 0.144 (0.091)
Constant 14.061%%% (1.123)  13.767*%% (0.957)  13.854*** (1.125)  13.523*** (0.960)  13.666*** (1.161) 13.187*** (0.983)
R-squared 017 0.22 017 0.21 0.16 0.19

Model F-statistics 5496 7.237 5339 6.637 5.346 5625

Model-p value 0.000 0.000 0.000 0.000 0.000 0.000

Robust standard errors are in parentheses; statistical significance is *p < 0.10, **p < 0.05, ***p < 0.01

engaged in non-farm activities are, on average, more likely to be food insecure. The
negative effect of non-farm activities on food security is counterintuitive. Households
engaged in non-farm activities are expected to be more resilient and food secure be-
cause the extra income would have meant an improvement in their food access (Baba-
tunde and Qaim 2010; Do et al. 2019). However, because off-farm income was
measured as a dummy variable in this study, it does not reflect the actual level of in-
come generated. Additionally, these data show that land-scarce households were 34%
more likely to look for jobs outside agriculture (p < 0.01, for a bivariate regression). An-
other possible explanation could be that the income generated from non-farm activities
may not be spent in a way that enhances household food security, and that non-farm
activities may reduce agricultural productivity due to labor constraints. The variable
may also suffer from recall bias because the time horizon used was 12 months.
Altogether, the study results indicate that households located closer to markets not
only spend more on food but also consume more diversified foods than households lo-
cated far away from markets. For smallholders, whose income is mainly generated from
selling agroforestry products such as coffee and Khat (Figure 8 in the Appendix), on-
farm diversification may not be an efficient way to diversify their diets because they
may not be able to produce all the food items that they require due to the limited resource
endowments, such as land. Therefore, improving market access could be important for
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Table 4 Association between market access and food security for 324 smallholder households
(1) 2 (3) (4) (5) (6)

Food Standardized Food Standardized Food Standardized
insecurity— HFIAS insecurity— HFIAS insecurity— HFIAS
Yes =1 Yes =1 Yes =1
Distance to market 1.191 (0.141) —0.004 (0.049)
Distance to market 0.996 (0.007) 0.001 (0.003)
(squared)
Walking time to 2.345 (1.596) —0.098 (0.289)
market
Walking time to 0918 (0.222) 0.072 (0.100)
market (squared)
Distance to road 1.027 (0.036) 0.017 (0.016)
Distance to a road 1.000 (0.001) —0.000 (0.000)
(squared)
Production diversity 1.022 (0.123) 0.063 (0.056) 1.028 (0.123) 0.065 (0.056) 1.143 (0.135) 0.079 (0.053)
score
Farm size, ha 0.824* (0.083) —0.098** (0.037) 0.823* (0.083) —0.100*** (0.037)  0.881 (0.084) —0.092** (0.037)
Nonfarm activities—  1.631* (0.442) 0.229** (0.113) 1.596* (0.427) 0.224** (0.114) 1421 (0.369) 0.218** (0.108)
Yes=1
Livestock holding in ~ 0.889 (0.066) — 0045 (0.022)  0.889 (0.066) —0045* (0.022)  0.861** (0.061)  —0.052** (0.023)
TLUs
Household head age  1.016* (0.009) 0.001 (0.004) 1.016* (0.009) 0.001 (0.004) 1.013 (0.009) 0.001 (0.004)
Household head 0.782%** (0.033) —0.078*** (0.015)  0.783*** (0.033) —0.078*** (0.015)  0.787*** (0.032)  —0.080*** (0.015)
education
Female-headed 0.607 (0.237) 0.061 (0.182) 0617 (0.242) 0.066 (0.182) 0.683 (0.278) 0.068 (0.187)
household—Yes = 1
Household size 1.235%* (0.087)  0.106*** (0.034) 1.237%%(0.087)  0.106*** (0.034) 1.257***(0.090)  0.108*** (0.033)
Pseudo (R-squared) 0.17 0.16 0.17 0.16 0.15 0.16
Model F-statistic 733 738 6.82
Model chi-squared 65.52 64.75 60.72
Model p value 0.000 0.000 0.000 0.000 0.000 0.000

Robust standard errors are in parentheses; statistical significance is * p < 0.10, **p < 0.05, ***p < 0.01. Coefficients in columns 1, 3,
and 5 are odds ratios. The constant term is omitted

promoting dietary diversification and also in helping farmers to be paid better prices for
their produce (Abu et al. 2016; Haile et al. 2015). Previous studies have also shown that
households located closer to markets are less dependent on their own production and con-
sume more diverse diets (Abay and Hirvonen 2017), and they are also able to smooth their
consumption patterns during the lean seasons (Handa and Mlay 2006).® The effects of mar-
ket access on household food consumption may, however, depend on who controls the in-
come generated through increased market access.

This study has limitations. The data collection period was during January 2018,
which is right after the harvesting period (usually October through November).
During the harvesting period, households largely depend on their own produce
(Hirvonen et al. 2016), so the impact of market access on household consumption
may be low (Abay and Hirvonen 2017). The study findings should, therefore, be
taken with caution, because households may rely more on market purchases in the
lean season. Of note, June, July, and August were the months in which most
households did not have sufficient food provision in the past 12 months before the
survey (Figure 9 in the Appendix).

8Consumption smoothing is a mechanism to maintain a stable path of consumption from periods of high
income to periods of low income.
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Conclusions

Using primary household survey data collected in Yayu, southwestern Ethiopia,
this study aimed to discover the association between market access and house-
holder dietary diversity and food security. The results show that, although the
majority of households consumed relatively diverse diets, households located
closer to marketplaces had much better dietary diversity and food consumption
expenditure than those located far away from markets. Furthermore, the effect of
the market on household consumption through income appeared to be trivial. A
direct action to improve the market accessibility would be investing in infrastruc-
ture to improve rural road connectivity and transportation, which would reduce
transaction costs and likely improve the consumption of diversified food among
smallholder farmers.

The findings suggest that market access neither significantly improves the house-
hold’s income nor that the increased income enhanced household dietary diversity. In-
stead, it appears that market access reduces transaction cost (time) for the households,
which encourages them to rely more on market purchases so that they can access more
diversified foods, specifically because markets provide more diverse foods than a given
individual household can produce. The findings should be interpreted with caution,
however, because the study did not consider seasonality, which may bias estimate of
the relationships between market access and household consumption and/or dietary
diversity.

Appendix
Table 5 Study variable definitions and measurements

Variables

HDDS—food groups

Description

Household dietary diversity score based on the standard 12 food groups

HDDS—purchase food groups Household dietary diversity score based on the standard 12 food groups with respect to

purchased food items only

Food variety score (FVS) Number of food items consumed in the past 7-days before the survey

FVS—uwith respect to purchase  Number of food items consumed in the past 7-days before the survey with respect to

purchased food items only

Food insecurity Equal to 1 if the household had experienced any food insecurity issues in the preceding 12

months before the survey

HFIAS Household food insecurity access scale based on the standard nine food security questions

Distance to market

Walking time to market
Distance to road

Production diversity

Production diversity score (PDS)
Livestock holdings

Farm size

Non-farm activities

Total agricultural income (1000)
Household head age
Household head education

Household size

Distance to the closer market where a household buys and sells agricultural products in kilometers

Distance to the closer market where a household buys and sells agricultural produces in waking hours

Distance to the closer asphalt road to a given household in kilometers

Number of crop and livestock units produced by the households in the previous harvesting period
Number of crops and livestock groups a household cultivate/rear in the previous harvesting period
Livestock holding in Tropical Livestock Units

Total agricultural land size in hectare cultivated by the household in the last harvesting season
before the survey

Equal to1 if any household members of the household have generated income from non-farm
activities in the preceding 12 months before the survey

Total household income from agriculture in the current production season in Ethiopian Birr
Household head age in years
Household head years of education

Total household members living together
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Table 6 Questions in the food security module of the survey. We would like to ask you the food
security situation of your household during the past 12 months

1

2

No In the past 12 months,

1= YES How often did this
2=NO happen in the past 12
months?

1= Rarely (1-2 times)
2= Sometimes (3-10)
3=0ften (more than 10
times)

next

1 Did you worry that your household would not have enough

food?

2 Were you or any household members not able to eat the kind
of foods you preferred because of lack of resources?

3 Did you or any household members have to eat a limited

variety of foods because of lack of resources?

4 Did you or any household member have to eat some foods
that you really did not want to eat because of a lack of

resources to obtain other types of foods?

5  Did you or any household member have to eat a smaller meal
than you felt you needed because there was not enough food?

6  Did you or any household member have to eat fewer meals in

a day because there was not enough food?

7 Was there ever no food to eat at all in your household because

there were no resources to get any food?

8  Did you or any household member go to sleep at night hungry

because there was not enough food?

9  Did you or any household member go a whole day without
eating anything because there was not enough food?

In which months did your
household experience hunger

Write the name of the

Table 7 Association between household food expenditure and market access for 324 smallholder

households

(1) Model

(2) Model

(3) Model

Distance to market, km
Distance to market (squared)
Walking time to market
Walking time market (squared)
Distance to road, km

Distance to a road (squared)
Production diversity score
Farm size

Nonfarm activities—Yes = 1
Livestock holding in TLUs
Household head age
Household head education
Female-headed household—VYes = 1
Household size

Observations

R-squared

Model F-stat

Model-p value

—0.111***(0.029)
0.006*** (0.002)

—0.017 (0.032)
0.069*** (0.024)
0.140** (0.068)
0.012 (0.012)
—0.003 (0.002)
0.015 (0.009)
—0.003 (0.109)
0.081*** (0.020)
324

0.18

7677

0.000

—0.581*** (0.164)
0.200%** (0.059)

—0.017 (0.032)
0.068*** (0.025)
0.149** (0.067)
0.014 (0.012)
—0.003 (0.002)
0.015 (0.009)
—0.002 (0.109)
0.081*** (0.020)
324

0.17

7.327

0.000

— 0.040*** (0.008)
0.001*** (0.000)
—0.061** (0.030)
0.070*** (0.021)
0.187*** (0.061)
0.027* (0.015)
—0.004* (0.002)
0.005 (0.009)
—-0.122 (0.107)
0.083*** (0.017)
324

0.28

11.601

0.000

Robust standard errors are in parentheses; statistical significance is *p < 0.10, **p < 0.05, ***p < 0.01

Page 15 of 21



Usman and Callo-Concha Agricultural and Food Economics (2021) 9:18 Page 16 of 21

Table 8 Association between market access and food security: HFIAS scores for 324 smallholder

households

)] (2) (3)

Model Model Model
Distance to market 1.002 (0.061)
Distance to market (squared) 1.001 (0.003)
Walking time to market 0.947 (0.348)
Walking time to market (squared) 1.062 (0.132)
Distance to road 1.026 (0.021)
Distance to a road (squared) 0.999 (0.000)
Other controls Yes Yes Yes
R-squared 0.14 0.14 0.14
Model chi-squared 81.537 82439 80.602
Model p value 0.000 0.000 0.000

Robust standard errors are in parentheses; statistical significance is *p < 0.10, **p < 0.05, ***p < 0.01. Coefficients are
given as an incidence rate ratio

Table 9 Association between Market Access and Food Consumption Score (FCS) for 324
smallholder households

)] (2) (3)
Model Model Model
Distance to market, km —0.172 (0486)
Distance to market (squared) —0.007 (0.028)
Walking time to market, hours —0.659 (2.806)
Walking time market (squared) —0437 (0.987)
Distance to road, km —0484*** (0.151)
Distance to the road (squared) 0.011%** (0.004)
Other controls Yes Yes Yes
R-squared 0.17 0.17 0.19
Model F-statistic 4314 4.633 5.097
Model p value 0.000 0.000 0.000

Robust standard errors are in parentheses; statistical significance is *p < 0.10, **p < 0.05, ***p < 0.01
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Fig. 5 Distribution of Household Food Insecurity Access Scale (HFIAS) scores. Source: Authors’ computation
using study survey data
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Fig. 6 Relationship between farm production diversity and household dietary diversity. Source: Authors'
computation using study survey data
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Fig. 7 Distances to markets are measured by both distance and time. Source: Authors’ computation using
study survey data
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Fig. 8 Total household income by types of source. Source: Authors’ computation using study survey data
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