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Abstract: Urban agriculture (UA) is proposed as a solution to the social and economic challenges
presented by cities by providing urban households with food and income using environmentally
friendly food production techniques. To date, most analysis of UA has been based on single-city
studies. This paper aims to contribute to the literature by using a cross-country approach and by
analysing household level data from nine sub-Saharan countries—Burkina Faso (2014), Ethiopia
(2013), Ghana (2009), Malawi (2013), Niger 2014, Nigeria (2012), Tanzania (2010) and Uganda (2013).
This paper sets out to answer three questions; the first investigates which are the main characteristics
of households engaged in urban agriculture; the second looks at the role played by UA in diversifying
household diets and reducing household food expenditure; the third examines the heterogeneity in
the impact of UA across the food expenditure distribution. Using an inverse-probability weighted
regression adjustment method, the results show that households engaged in agriculture reduced
expenditure on food and modified their food expenditure profile by spending more on protein
rich food -nuts, legumes, fruits, dairy products, meat and poultry. The study also finds substantial
variation on the impact of UA across the food expenditure distribution.

Keywords: urban agriculture; household level data; sub-Saharan countries; food expenditure;
dietary diversity

1. Introduction

By 2050, the world population will reach 9.6 billion, and the majority are likely to
live in urban areas of less developed regions [1,2]. The urbanisation trend is already
evident in sub-Saharan Africa, where the urban population is projected to double between
2010 and 2030 [3]. An expansion of urban populations inevitably puts pressure on rural
agricultural production and distribution to provide food to city dwellers [4]. Despite many
technological and mechanical improvements in food production—as well as the use of
genetically modified crops—distribution bottlenecks and malnutrition remain prevalent
and food poverty continues to be problematic in many cities around the world [5]. This
situation is going to worsen. It is estimated that 40% of urban inhabitants across the world
live on less than US $1 a day, while 70% live on US $2 a day [6]; urban households in the
poorer strata of the population spend up to 80% of their income on food, making them
extremely vulnerable to food price volatility. The importance of agricultural activities
practised in an urban setting—in terms of food access, dietary diversity, health related
outcomes and additional income—is clear [7,8].

Urban agriculture (UA) is defined as the growing of crops and the raising of (small)
livestock in areas within the urban boundaries of cities and towns with the purpose of either
personal consumption or selling the crops in urban markets. UA is practised in several
locations, e.g., home gardens, vacant lots, roadsides, green areas and balconies, but also in
privately or institutionally owned land [9]. Urban farmers mostly plant vegetables along
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with fruit, root or leguminous crops, depending on local demand, as well as poultry and
small ruminants [10]. Although official numbers on the size of the overall UA phenomenon
do not exist, a conservative estimate suggests that between 15 and 20% of the world’s food
is currently being produced in cities [11].

A positive narrative has been built around UA, as it is regarded as a solution to the
social, economic and environmental challenges cities face [12,13]. Urban farmers engage
with UA to meet their daily food requirements; in this regard, UA improves households’
access to food in times of shortage, instability or uncertainty, and provides them with an
additional source of income, strengthening households’ resilience in times of crises. The
balance between UA intended for individuals’ own consumption and for income generation
varies and may depend on several variables, including the gender of the farmer, wealth of
the households, area of residence and size of the allotment [14].

Despite the potential benefits that UA can generate (not only in terms of food provi-
sion and income, but also in terms of empowerment for women), UA does face several
constraints: lack of available and extensive green areas, an absence of clearly defined prop-
erty rights, a shortage or unavailability of low-cost feed for livestock, and environmental
and health concerns regarding waste and soil/water used in the plots [15]. Access to free
land is problematic and—alongside the lack of property rights—represents a challenge for
long-term farming strategies. In addition, UA still lacks a proper legislative frame capable
of reducing negative environmental externalities [16]. Along the same lines, there are
several diseases and pathogenic agents that can be passed to, and cause harm to, humans
through vegetables, livestock and animal products [17].

Overall, the current scientific literature on UA is vast, but has shortcomings. Most
studies are single-city studies [18], and there is need for a larger examination, which can be
provided by a cross-country analysis of nine sub-Saharan countries.

In this paper, we set out to answer three questions; the first investigates the typology
of households engaged in UA; the second looks at the role played by UA in diversifying
household diets and in reducing overall food expenditure for the households; the third
examines the heterogeneity in the impact of UA across the food expenditure distribution.

The estimation strategy comes with its own challenges. Household with given traits,
as an example, households already employed in agricultural activities, are more likely to
practice UA and this could lead to a selection bias in the estimation measuring its impact.
To address this, the Propensity Score Matching (PSM) approach can be used, however, the
estimate of PSM can itself produce biased results in the presence of misspecification [19].
For this purpose, an inverse-probability weighted regression adjustment (IPWRA) method
is used, as it can model both the outcomes and the treatment to control for the endogeneity
in the non-random participation in UA by the households [20].

Results indicate that households engaged in agriculture reduced food expenditure by
3 percent and modified their diet by eating more types of protein rich food, such as nuts,
legumes, fruits, dairy products, meat and poultry. Although the analysis carried out here
highlights that the contribution of UA in increasing food diversity—both in terms of food
count and food categories—is on average very modest, it is acknowledged that UA could
still play a role in household food security by significantly reducing the food expenditure.
The effect UA has on households’ expenditure and diet vary; the country-related quantile
analysis suggests the existence of substantial variation, with bigger decreases in percentage
points of food expenditure at the higher end of the expenditure distribution.

The paper is organised as follows; the next section will briefly look at part of the
existing literature on UA. Section 3 will describe the data used and offer descriptive
statistics. Section 4 presents the methodology used and Section 5 provides the results. The
concluding remarks are in Section 6.

2. What We Know about Urban Agriculture

The complete literature on UA is vast; in this section we look at the most notable
contributions that examine UA participation, its drivers and the main challenges faced.
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2.1. Who Practices Urban Agriculture?

It would be unrealistic to expect an urban environment to ever become entirely self-
sufficient when it comes to the provision of food; this is prevented by the (lack of) space,
as green areas in the urban context are limited and virtually all cereal crops grow more
efficiently in rural (larger) fields. Given this, UA already makes a significant contribution
to enhance food security in many major cities. The UNDP estimates suggest that the
800 million urban farmers around the world are responsible for about 15% of the global
food production [21]. In sub-Saharan Africa, UA agriculture activities are mainly conducted
by women. This is overwhelmingly the case in East and Southern Africa, but less so in
West Africa, where both women and men are involved in UA activities [22,23]. Two
factors explain the higher proportion of women engaged in UA: women overall have
lower levels of formal education, which makes it more difficult for them to find formal
employment vis-à-vis men, and the localised nature of UA fits well with women’s domestic
duties. Practicing UA is compatible with the role they traditionally have within households,
i.e., being wives and mothers [24,25]. However, women often face difficulties accessing
land, water, labour, capital and technologies, and may be prevented by laws and informal
attitudes from owning assets or making decisions about how to use assets [26,27].

UA can be a household business too, where all the family members are involved.
Women tend to be more involved in the planting, weeding and hoeing activities [24], and
men more responsible for preparing the land beforehand [28]. This stems from the cultural
tradition showing that men are more suitable for activities involving harder physical labour.
This applies to a lesser extent in urban plots which are smaller and more continuously
farmed, making labour less arduous [29].

While keeping livestock is still considered to be a male domain, there is a consensus
that women are the ones selling UA products of either vegetable or animal origin [30].

2.2. The Drivers behind Urban Agriculture

UA may help households in two main ways; it improves their diet through the inclu-
sion of more freshly grown produce, and it improves their financial well-being through
additional income gained by selling excess produce. Urban farmers engage in agricultural
activities to enjoy fresh foods that have higher nutritious qualities—mainly fruits, vegeta-
bles and eggs—which otherwise would not necessarily be available for purchase [31,32].
UA improves households’ financial security and resilience in times of uncertainty via the
possibility of selling those fresh products in local markets.

In terms of food security—defined as “access by all people at all times to enough
food for an active healthy life” [33]—UA represent an alternative to food produced in
rural areas. The urbanisation process—which, among other effects, reduces the pool of
workers in the agricultural sector—the increasingly harsh climate condition, longer supply
chains and transportation represent only a few of the factors making rural agriculture
less reliable [34,35]. The production of vegetables and fruits within urban and peri-urban
boundaries provides food for millions of urban dwellers as well as livelihoods for ur-
ban farmers.

A study using household-level data from 15 developed/transition economies high-
lights that a high share of households earn income from UA [36]. The overall positive
effectiveness of many UA projects has been assessed by Masset et al., (2011) [18]. Their
review of 23 existing agricultural programmes points out that UA activities increase the
consumption of food rich in protein and micronutrients, although the impact on growth-
stunting and children health-related indicators is limited [37].

Poulsen et al., (2015) reviewed 33 studies on UA in sub-Saharan Africa and compiled
urban farmers’ perception about UA. Evidence of the positive contribution of UA comes
from, among other countries, Kenya, where 40% of surveyed urban farmers “think they
would starve if they were stopped from farming” [38]. In Cameroon, urban farmers
considered UA to be the most important source of calories for their households [25],
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and in Zambia, UA is considered a key tool for meeting shortfalls in household food
requirements [39].

2.3. Barriers to Urban Agriculture

Land availability within the urban perimeters is a crucial issue. Insecure land tenure
can trigger conflicts, and municipalities acknowledging the benefits of UA struggle with
outdated regulations as they try to facilitate its expansion [40,41].

Land access is not the only barrier to UA. Farming on contaminated soil, irrigating
crops with untreated wastewater and the use of chemicals represent some of the envi-
ronmental and health issues that must be considered when discussing UA [42]. There
are several kinds of potential food hazards, including physical, chemical or microbial.
Potential hazards for food contamination relate to fruits and vegetables grown near major
roads, railways and industrial sites. Chemical food hazards—i.e., water and soil pollution
caused by organic pollutants—endanger the product quality (Nabulo et al., 2010). Microbial
contamination may occur throughout the production chain and may be a consequence
of contaminated common pool resources [43]. As an example, the presence of pathogens
in the soil, application of contaminated manure, irrigation with untreated water or the
cleaning of a product by using polluted water. The absence of legislation and protection
regarding UA poses a threat to crop yields and overall quality. Even so, banning the use
of wastewater for irrigation may not be the solution as there is little access to other water
sources. Health implications for producers need to be considered along with concerns
about the final product.

Any discussion on barriers to UA should also mention livestock practices; contagious
diseases, including zoonoses, have negative impacts on animal production and constitute a
severe public health risk. The spread of such diseases is facilitated in areas where there are
markets selling live animals. Livestock manure used for local crops or left as waste poses
risks for the transmission of diseases to animals as well as to humans. Anecdotal evidence
regarding possible sources of COVID-19 may well influence government decision-making
regarding UA and animal markets.

At the same time, UA does have the potential to contribute to a healthier environment
by recycling and reusing some of a city’s organic wastes. Connecting produced waste with
the need for fertiliser solves two problems: decreasing soil fertility and pollution of organic
waste into the environment [44]. Compost cannot fully replace other fertilisers as some
nutrients—e.g., nitrogen—are low, but the net effect of compost on nutrient poor soils is
still positive.

3. Data and Descriptive Statistics

The analysis that follows is based on household level data representative at the urban
level, drawn from surveys in sub-Saharan African countries and made available from
the World Bank via the Living Standards Measurement Study (LSMS). The data from the
following surveys were used (corresponding survey years in parentheses): Burkina Faso
(2014), Ethiopia (2013), Ghana (2009), Malawi (2013), Niger 2014, Nigeria (2012), Tanzania
(2010) and Uganda (2013) (Table 1). Although the questionnaires used for data collection
vary from country to country, data have been standardised for comparison purpose (see
Tasciotti and Wagner (2018) on the quality of household level data). While the surveys
are recent (collected within the last decade), two of them—Ghana and Tanzania—were
launched more than 10 years ago. In the presence of rapid urban transformation, the conclu-
sion we may be drawing for some of the countries may be out of date but will still indicate
the contribution UA has had in terms of food security. The number of observations—i.e.,
urban households—ranges between 800 for Uganda and 4000 in Burkina Faso, with most
of the countries having data on approximately 1000 urban households.
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Table 1. List of countries, year of the surveys and number of observations.

Country Year of the Survey Number of Observations

Burkina Faso 2014 4260
Ethiopia 2013 1939
Ghana 2009 2010
Malawi 2013 1046
Mali 2014 1405
Niger 2014 1298
Nigeria 2012 1488
Tanzania 2010 1295
Uganda 2013 816

Total 15,557
Source: Authors’ calculation from LSMS data. Notes: the number of observations (column three) relates to only
urban households.

To understand the magnitude of the UA phenomenon we look at the rate of partici-
pation in urban agricultural activities in each of the nine countries and in each of the five
wealth quintiles. The results are summarised in the histogram presented in Figure 1. Partici-
pation rates do vary across countries and across quintiles and generalisation are not easy to
make; however, there are some regularities. On average, about 20% of the urban households
practice some form of UA. More households in the lower wealth quintiles engage in UA,
between 19 and 32%; this regularity does not happen in Ethiopia, where households in
the third quintile are the ones engaging in the most UA (25%). The statistics show a lower
engagement compared to the one presented by Zezza and Tasciotti (2010) [36] in which
between 60 and 70% of the households in the poorest quintile were engaged in UA. The
participation statistics show how UA—while it could not be considered negligible—does
not appear to be the income generating activity mostly practised in urban areas; instead, it
is a side activity mostly practiced by households in the lower income quintiles.

Agriculture 2023, 13, 284 5 of 20 
 

 

Table 1. List of countries, year of the surveys and number of observations. 

Country Year of the Survey Number of Observations 
Burkina Faso 2014 4260 
Ethiopia 2013 1939 
Ghana 2009 2010 
Malawi 2013 1046 
Mali 2014 1405 
Niger 2014 1298 
Nigeria 2012 1488 
Tanzania 2010 1295 
Uganda 2013 816 
Total  15,557 
Source: Authors’ calculation from LSMS data. Notes: the number of observations (column three) 
relates to only urban households. 

To understand the magnitude of the UA phenomenon we look at the rate of partici-
pation in urban agricultural activities in each of the nine countries and in each of the five 
wealth quintiles. The results are summarised in the histogram presented in Figure 1. Par-
ticipation rates do vary across countries and across quintiles and generalisation are not 
easy to make; however, there are some regularities. On average, about 20% of the urban 
households practice some form of UA. More households in the lower wealth quintiles en-
gage in UA, between 19 and 32%; this regularity does not happen in Ethiopia, where house-
holds in the third quintile are the ones engaging in the most UA (25%). The statistics show 
a lower engagement compared to the one presented by Zezza and Tasciotti (2010) [36] in 
which between 60 and 70% of the households in the poorest quintile were engaged in UA. 
The participation statistics show how UA—while it could not be considered negligible—
does not appear to be the income generating activity mostly practised in urban areas; in-
stead, it is a side activity mostly practiced by households in the lower income quintiles. 

 
Figure 1. Share of households engaged in urban agriculture, by country and quintiles of wealth. 
Source: Authors’ calculation from LSMS data.  

0

5

10

15

20

25

30

35

Burkina
Faso

Ethiopia Ghana Malawi Mali Niger Nigeria Tanzania Uganda

Pe
rc
en

ta
ge

Quintile
1 2 3 4 5

Figure 1. Share of households engaged in urban agriculture, by country and quintiles of wealth.
Source: Authors’ calculation from LSMS data.

The statistics on the household food expenditure—albeit nonconclusive—show a
lower yearly food expenditure profile for those engaging in UA (Table 2). The computation
of the food expenditure does not consider in-kind food, e.g., foods being produced by
the household via UA or received for free. The difference can be minimal—30 USD in
Ghana—or higher, as in the case of Uganda (about 600 USD); the same trend is observed
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for the per-capita food expenditure. The lower expenditure profile does not necessarily
translate to a less diversified diet, as the rest of the table indicates. We employ two indicators
related to dietary diversification: the food count and the food group. The first one is a
simple count of the different food items the household report having consumed during
the survey reference period, while the second one is based on 12 food groups (the 12 food
groups considered here are: cereals, starch and tubers, nuts and legumes, vegetables,
fruits, milk products, oil and fats, meat and poultry, fish, sugar and syrups, beverages and
miscellaneous). The statistics do not show any major difference between the two categories
of households (the differences are rarely statistically significant). Results in Table 2 point
out that practicing UA is associated with lower food expenditure, and that this does not
prevent the household from having a diversified diet.

Table 2. Food expenditure (household and per-capita), food count and food group for UA/non-UA
households, by country.

Countries

Yearly Household Food
Expenditure (in USD)

Yearly per-Capita Food
Expenditure (in USD) Food Count Food Group

Not Engaged
in UA

Engaged in
UA

Not Engaged
in UA

Engaged in
UA

Not Engaged
in UA

Engaged in
UA

Not Engaged
in UA

Engaged in
UA

Burkina Faso 1847 1428 515 212 16 17 6.60 6.50
Ethiopia 848 939 259 226 10 10 6.03 6.01
Ghana 1172 1140 502 361 24 23 8.50 8.77
Malawi 1412 1368 391 284 23 23 8.73 8.57
Mali 2999 2890 531 363 22 23 8.07 7.69
Niger 2520 2472 471 328 25 24 7.24 7.38
Nigeria 2919 2844 690 520 16 16 7.26 7.23
Tanzania 1998 1663 558 350 15 16 7.98 8.21
Uganda 2534 1929 1091 560 17 19 8.15 7.91

Source: Authors’ calculation from LSMS data. Notes: The expenditure values have been converted from local
currency to USD 2020. The variable ‘food count’ counts the number of foods consumed by the household; this
variable ranges between 0 and the maximum number of foods surveyed (which varies from country to country).
The variable ‘food group’ ranges between 0 and 12 for all the countries.

Table 3 below presents the summary statistics of the variables used in the analysis. The
household who are engaged in UA have a lower food expenditure ($1578.39) compared to
those who are not engaged in UA ($1904.22). Both the groups have similar food group, food
count, and number of food products consumed. Those households not engaging in UA
activities tend to have higher scores for the food group and food count categories, although
the difference is very marginal. The differences between UA and non-UA households in
terms of food count in the 12 categories used here are very negligible. The households
practicing UA have a lower amount of assets. (We created an asset index using Principal
Component Analysis. The index utilises information on assets such as refrigerator, stove,
bed, mobile, TV, video player, sofa, bicycle, motorcycle and car.) The head of the house-
holds practicing UA are older (49 years compared to 43.5 years for non-UA households),
more likely to be male (82% compared to 74% for non-UA households) and married (81%
compared to 69% for non-UA households). The head of UA households has, on average,
completed 4.6 years of education; this is significantly lower the head of non-UA households,
who have completed 7.69 years of education on average. The households practicing UA are
more likely to be employed in agricultural activities and have a higher number of children,
adults and senior adults.

Table 3. Summary statistics.

Variable Households Engaged in UA Households Not Engaged in UA
Obs Mean Std. Dev. Obs Mean Std. Dev.

Food Expenditure 3580 1578.39 1335.82 10,680 1904.22 1718.72
Food Group 3853 7.31 1.88 11,704 7.37 2.43
Food Count 3853 17.81 7.2 11,704 18.3 8.66
Cereals 3796 3.11 1.56 11,066 3.34 1.54
Starch & Tubers 2070 2.17 1.3 7323 1.98 1.21
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Table 3. Cont.

Variable Households Engaged in UA Households Not Engaged in UA
Obs Mean Std. Dev. Obs Mean Std. Dev.

Nuts & Legumes 2713 1.71 1.01 7665 1.69 .87
Vegetables 3754 3.99 1.79 10,730 4 2.15
Fruits 1524 1.84 1.14 6088 1.83 1.15
Milk Prod 1313 1.25 0.59 5559 1.27 0.58
Oil & Fats 3538 1.45 0.65 10,664 1.54 0.7
Meat & Poultry 2095 1.41 0.68 7388 1.37 0.65
Fish 2792 1.09 0.56 8346 1.07 0.72
Sugar & Syrup 3024 1.2 0.46 9252 1.29 0.51
Beverages 2854 1.59 0.96 8296 1.68 1
Miscellaneous 3409 2.42 1.38 8783 2.7 1.73
Head’s Age 3849 49.02 15.06 11,551 43.56 14.93
Female Head 3852 0.18 0.38 11,703 0.26 0.44
Head Married 3845 0.81 0.39 11,627 0.69 0.46
Head’s Education 3791 4.6 5.24 11,386 7.69 5.84
No of Children 3853 2.81 2.38 11,704 1.8 1.91
No of Adults 3853 3.44 2.35 11,704 2.83 2.03
No of Senior Adults 3853 0.29 0.56 11,704 0.15 0.4
Assets Index 3853 0.23 1.79 11,704 1.53 2.15
Employed in Agri 3853 0.53 0.5 11,704 0.34 0.47

Source: Authors’ calculation from LSMS data.

4. Methodology

The objective of this study is to analyse the impact of UA on food consumption
patterns. This can be calculated by using average treatment on the treated (ATET), which is
the difference between the mean outcomes of households engaged in UA and the mean
outcome for the same group if they had not been engaged in UA. ATET can be written as:

ATET = E[Y(1) − Y(0)|I = 1] = E[Y(1)|I = 1] − E[Y(0)|I = 1] (1)

where Y(1) and Y(0) represent the variable of interest for households engaged in UA and
not engaged in UA, respectively. ‘I’ represents the treatment indicator that takes the value 1
if the household is engaged in UA and 0 otherwise. E[Y (1)|I = 1] is the expected outcome
for the household engaged in UA, conditional on practicing UA and E[Y (0)|I = 1] is the
expected outcome for those households are not engaged in UA, conditional on practicing
UA. However, it’s not possible to observe the outcome for E[Y (0)|I = 1]. It would not
be statistically correct to replace it with the outcome of the household not engaged in
agriculture (E[Y (0)|I = 0])—since factors that influence the participation in agriculture may
also affect decisions on food consumption, leading to bias ATET estimates (Takahashi &
Barrett, 2013). To address this issue, we can apply the propensity score matching technique
which attempts to approximate a randomised experiment by statistically creating a synthetic
sample based on observed covariates xi which are independent of participating in UA.

The ATET psm can be written as:

ATETpsm = E[Y (1)|I = 1, p(x)] - E[Y (0)|I = 0, p(x)] (2)

where ATET psm is propensity score weighted mean difference in outcomes, x is the vector
of covariates which are not independent of I, and p(x) is the propensity score.

However, misspecification in the propensity score matching method can lead to
bias [19]. To address the misspecification bias, we employ IPWRA methods. The advantage
of this method over others—including the PSM one—is that it estimates both the treatment
and the outcome model [20]. The resulting estimator may produce consistent and robust
results even when one of the models is mis-specified [45], a trait predominately known as
double robust [46]. For technical details on IPWRA, see Wooldridge (2010) [19].
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Following Wooldridge (2010) [19], the IPWRA estimations can be conducted in two
steps. In the first step, we estimate the propensity scores p(x; γ̂ ) based on a set of observable
variables. In the second step, a series of regressions are conducted to estimate (α0 , β0) and
(α1 , β1) using inverse probability weighted least squares as indicated in (2) and (3) as seen
in Manda et al., (2018) [47]:

min
α0, β0

∑N
i=1( yi − α0 − β0xi)

1 − p(x, γ̂ )
i f Ii = 0 (3)

min
α1, β1

∑N
i=1( yi − α1 − β1xi)/ p(x, γ̂ ) i f Ii = 0 (4)

By utilizing inverse-probability weights from the difference between equation above,
the IPWRA estimates the ATET as follows in (4):

ATETIPWRA =
1
N ∑N

i=1[(â1 − â0) +
(

β̂1 − β̂0
)
xi] (5)

where (â1, β̂1) are estimated inverse probability weighted parameters for households that
practice UA while (â0, β̂0) are the parameters for members who did not practice UA, xi
represents a vector of exogenous variables that affect the dependent variables used for the
analysis (food expenditure, food group, food count and number of food products in the
12 food categories, and N indicates the total number of households who practice UA (since
some of outcomes are categorical variables (food group, food count and the 12 categories
of food), we used the IPWRA estimation procedure with Poisson regression as an outcome
model to perform the analyses).

Additionally, we employ an unconditional quantile treatment effect (QTE) using
the residualised quantile regression approach by Borgen, Haupt, and Wiborg (2021) [48].
Unconditional quantile treatment effect (UQTE) is a measure of the average treatment effect
on a specific quantile of the outcome distribution that is not conditioned on any covariates.
Unlike the conditional quantile treatment effect (CQTE) which estimates the treatment
effect at a specific quantile while taking into account the values of one or more covariates,
UQTEs estimate the treatment effect for the entire population. (UQTEs are less sensitive to
the choice of covariates used in the estimation than CQTEs. Since UQTEs do not depend
on any specific set of covariates, they can provide a more robust estimate of the treatment
effect. These effects are of particular interest in policy evaluations as they are simple to
interpret and can be easily conveyed and summarised [49].)

5. Results

The paper uses a probit model to investigate the profile of the households most likely
to engage in UA. The dependent variable in this model is a binary variable which takes
the value 1 if the household practices UA, and 0 otherwise, and the probit regression
is completed by including all the observations—i.e., all the urban households—in the
nine countries. Table 4 presents the probit estimation and marginal effect (second and
third column respectively), indicating how each variable affects the likelihood of being
engaged in UA activities. Results indicate that the age of the head of the household,
whether the head of the household is currently married, whether the head of the household
is already employed in agricultural activities, and the number of children, adults and
older members (65 years old or more) of the household all increase the likelihood of the
household practicing UA. This effect is particularly strong for households where the head
of the household is already married (7.4 percent, significant at 1 percent) and employed
in agricultural activities (9 percent, significant at 1 percent). Contrary to what some of
the literature suggests, the variable ‘female head of the household’ does not increase the
likelihood of participating in UA activities. This result is related to the fact that UA is often
considered an activity involving all the household members, with the men being more
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responsible for the harder work and the women being more involved in the planting and
weeding activities [28].

Table 4. Participation in urban agriculture using probit model.

Variables (1) Urban Agriculture (2) Marginal Effects

Head’s Age 0.011 *** 0.002 **
(0.001) (0.000)

Female Head −0.265 *** −0.066 ***
(0.038) (0.009)

Head Married 0.296 *** 0.074 ***
(0.037) (0.009)

Head’s Education −0.025 *** −0.006 ***
(0.003) (0.000)

No of Children 0.109 *** 0.027 ***
(0.007) (0.001)

No of Adults 0.040 *** 0.009 ***
(0.007) (0.001)

No of Senior Adults 0.009 0.002
(0.034) (0.008)

Ethiopia 0.819 *** 0.205 ***
(0.069) (0.017)

Uganda 1.091 *** 0.273 ***
(0.075) (0.018)

Malawi 1.477 *** 0.370 ***
(0.073) (0.017)

Nigeria 0.867 *** 0.217 ***
(0.071) (0.017)

Tanzania 1.242 *** 0.311 ***
(0.070) (0.017)

Ghana 1.193 *** 0.298 ***
(0.068) (0.016)

Burkina Faso 1.123 *** 0.281 ***
(0.060) (0.014)

Mali −0.015 −0.003
(0.078) (0.019)

Niger (reference group) - -

Assets Index −0.175 *** −0.043 ***
(0.008) (0.001)

HH occupation (1 employed
in agriculture.; 0 otherwise.) 0.358 *** 0.089 ***

(0.027) (0.006)

Constant −2.526 ***
(0.088)

Observations 15,063 15,063
Source: Authors’ calculation from LSMS data. Notes: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05.

The results in Table 4 shows that education level of the head of the household and the
household’s assets negatively affect the likelihood of the household practicing UA, while
household size—more children and more adults—does positively and significantly affect
UA uptake.

To address the issue of non-random engagement of household in UA—i.e., households
self-selecting themselves into UA activities—we employ the IPWRA method to balance the
covariates. The ATET estimates are presented in Table 5 model (1). We find that households
that practice UA reduced their expenditure on food by 3%, freeing up some additional
cash for other household non-food needs. This result is in line with the existing evidence
(see [9] for a systematic review of the food security related impacts of UA). The 3% saving
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represents an average across the population that participates in UA; later, we will analyse
how those savings differ across the food expenditure deciles.

Table 5. Impact of urban Agriculture using IPWRA estimates.

(1) (2) (3) (4) (5)
Variables Food expenditure Food group Food Count Cereals Starch & tubers

Urban Agriculture −0.03 *** 0.206 *** 0.660 *** 0.016 0.143 ***
(0.013) (0.035) (0.124) (0.032) (0.021)

Observations 13,380 15,063 15,063 14,471 9135

(6) (7) (8) (9) (10)
Variables Nuts & legumes Vegetables Fruits Milk products Oil & fats

Urban Agriculture 0.090 *** −0.076 *** 0.066 ** 0.042 ** −0.057 ***
(0.020) (0.031) (0.032) (0.019) (0.014)

Observations 10,061 14,112 7373 6629 13,834

(11) (12) (13) (14) (15)
Variables Meat & Poultry Fish Sugar & Syrup Beverages Miscellaneous

Urban Agriculture 0.10 *** −0.041 *** 0.006 0.068 0.059 ***
(0.018) (0.012) (0.008) (0.022) (0.017)

Observations 9183 10,922 11,965 10,895 11,846

Source: Authors’ calculation from LSMS data. Note: Models (2) to (15) are estimated using Poisson regression as
an outcome model. Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05.

To further investigate the contribution of UA in terms of households’ diet, we look at
the impact of UA on several indicators related to the household’s consumption: the yearly
food expenditure, the food group and food count indicators, and the 12 categories of food.
The results (Table 5) suggest that households practicing UA do consume more categories
of food items in general as the coefficients associated to both food group and food count
are positive and significant at the 1% level. The increase in the number and categories of
food consumed happen via a re-shuffle of the diet; households engaging in UA reduce the
number of vegetables, fish, oil and fats consumed but increase those of fruits, meat and
poultry, milk products, starch & tubers, nuts & legumes. This change in the diet—which is
minimal but significant—implies that households engaged in UA eat more types of protein
rich food—nuts, legumes, fruits, meat and poultry—while cutting down on oils and fats.
Regarding the decrease in the number of vegetables consumed, urban farmers are more
likely to grow vegetables in their plots, hence they tend to consume only those specific
vegetables. Fish is usually a costly luxury product—unless the household lives near the
coastline—so households may be consuming fewer types of fish while consuming more
types of meat, which are cheaper and easily available. We found no impact of UA on food
items such as cereals, sugar products and beverages. The lack of a significant impact of
UA on those three categories of food can be interpreted as a falsification test; food in those
three categories is not directly produced by the urban farmers [50].

We report the results from PSM methods in Table A2. The ATET estimate from this
method shows households engaged in UA reduce their food expenditure by 8 percent. This
suggests that the effect of UA would be overestimated without the adjustment of IPWRA
method. (To check the robustness of our results, we excluded the data from Ghana (2009),
Nigeria (2012) and Tanzania (2010) to make our data consistent with the time span. We ran
the same model to find that the coefficients are very similar to our main results.)

The results presented here are in line with findings presented in other studies, which
reported a positive association between engagement in UA and indicators related to nu-
trition. Unlike in this paper, most of the studies on UA only “report a simple association
between variables, unadjusted for potential confounding factors, thus making it difficult to
draw firm conclusions from the data presented” [51]. Even if the analysis presented here
does not consider how UA affects food consumption/calorie intake, this study does indi-
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cate a positive role played by UA in terms of increasing food security via an increase in the
food count/food group categories and of reducing the overall household food expenditure.

A very similar association is suggested in several studies (for a review of the results
on the nexus between UA and food consumption, please refer to [49]). [50] Masashua et al.,
(2009) [52] shows an increase in the consumption of protein, vitamin and mineral-rich foods
and food groups for urban farmers in Dar es Salaam. Likewise, a study conducted in the
Philippines found an association between UA and both a decrease in carbohydrate intake
and an increase of fruit and vegetables consumption [53].

The number of studies looking at the effect of UA based on indicators related to
dietary diversity is rather limited, but their results suggest a positive association between
the engagement in UA and the food count/food diversity scores. In another cross-country
and cross-sectional study, Zezza and Tasciotti (2010) [36] found evidence that engagement
in urban farming is positively correlated with an increase in the food group (food count)
indicator in 10 out of 15 (11 out of 15) countries analysed in their study. The size of the
change in those two dietary-related indicators varies between countries, with an average
increase of 24% in the number of food groups consumed; in this study, we estimate an
increase of 20%.

It’s important to highlight that results here and in other studies point out that UA’s di-
rect contribution to food consumption and dietary diversity may be quite small, suggesting
that UA is not a magic bullet in terms of food insecurity, but that it does represent a tool
urban households have to increase their food resilience [54].

We now move to estimate quantile treatment effects of UA on food consumption
expenditure of the households. We find substantial heterogeneity on the impact of UA
across the food expenditure distribution (see Figure 2 and Table 6). The coefficient of UA is
positive for the households in the first decile of the food expenditure distribution. After
that, the coefficients become negative throughout the rest of the distribution, hinting at
a reduction of the overall food expenditure via UA. The returns to UA in terms of food
expenditure savings are the largest at the 60th percentile, where households engaged in
UA enjoy a saving of 12.6%, declining thereafter to 5.4 percent at 90th percentile. Thus, the
effects of UA are more negative (meaning they reduce the amount of food expenditure) as
we move along the food expenditure distribution; this suggests that UA is more beneficial
for households displaying a higher food expenditure profile. Figure 2 partially explains the
contribution of UA in terms of reducing food expenditure as it is a pooled representation;
when we observe the UA contribution in terms of food expenditure at the country level
(Figure A1 in the Appendix), we don’t see a homogenous pattern. Ethiopia, Nigeria, Burk-
ina Faso, Tanzania and Ghana show similar trends in the lower quantiles—the coefficients
decrease as we move along the food expenditure distribution. The coefficients associated
with the households in the upper quantiles increase in Ethiopia, Malawi, Nigeria, Ghana,
Burkina Faso and Niger, which is similar to the pooled results. The country level results
show that households engaged in UA reduced food expenditure on average by 8.7 percent
in Tanzania, 9.9 percent in Burkina Faso, and 17.9 in Mali (Table A1 in the Appendix).
No significant impact is found in Ethiopia, Malawi, Nigeria and Niger (See Table A1 for
country level impact of UA on food expenditure, food counts and groups).

Table 6. Quantile Treatment Effect.

Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9

UA 0.057 * −0.022 −0.085 *** −0.118 *** −0.113 *** −0.126 *** −0.119 *** −0.092 *** −0.054 *
(0.032) (0.025) (0.022) (0.021) (0.021) (0.021) (0.022) (0.024) (0.028)

Constant 6.155 *** 6.556 *** 6.829 *** 7.056 *** 7.256 *** 7.440 *** 7.640 *** 7.865 *** 8.167 ***
(0.014) (0.011) (0.010) (0.009) (0.008) (0.008) (0.008) (0.008) (0.010)

Observations 13,880 13,880 13,880 13,880 13,880 13,880 13,880 13,880 13,880

Source: Authors’ calculation from LSMS data. Note: Q stands for ‘quintile’. Robust standard errors in parentheses.
*** p < 0.01, * p < 0.1.
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Taken together, we find an overall negative relationship between UA and household
food expenditure; however, this relation presents a significant level of heterogeneity with
higher and negative impacts mostly for the middle and top end of the distribution.

6. Conclusions

The UA phenomenon has received significant attention in the literature over the past
15 years; multiple studies present evidence that highlights the importance of UA in terms
of dietary diversity scores, food consumption and caloric intake. The contribution of UA in
terms of food resilience is particularly important in times of food crises, such as the surge in
the price of staple foods during the COVID-19 pandemic and ongoing war between Russia
and Ukraine, both of which affected the food supply chain and made the provision of food
in urban areas more challenging.

This paper sets out to answer three questions; the first investigates the typology of
households engaged in UA; the second looks at the role played by UA in diversifying
household’s diet and in reducing household food expenditure; the third examines the het-
erogeneity in the impact of UA across the food expenditure distribution. Although the anal-
ysis carried out here highlights that UA does contribute to increasing food diversity—both
in terms of food count and food categories—and to reducing food expenditures, it is im-
portant to acknowledge that its impacts are very modest on average. The analysis here
presented uses household level data representative at the urban level for nine sub-Saharan
countries—Burkina Faso (2014), Ethiopia (2013), Ghana (2009), Malawi (2013), Niger 2014,
Nigeria (2012), Tanzania (2010) and Uganda (2013).

The results show that the profile of those engaging in UA activities does not show
much regularity; unlike what anecdotal literature suggests, female heads of the households
do not necessarily engage in UA; on the contrary, male headed households and households
which are bigger in size tend to practice UA more often.

UA is associated with improved performance of two indicators of dietary diversity:
food groups and food counts. After controlling for the wealth status and for a set of
household characteristics, the results of the IPWRA estimation indicate that practicing UA
is associated with a decrease in food expenditures of 3%.

It is important to stress that the econometric results, albeit statistically robust to models’
specification, indicate a moderate impact of UA on several indicators of dietary diversity.
This should be considered when assessing the overall contribution of UA in terms of food
security in urban areas. On one hand, this paper represents a contribution to the relatively
large and positive literature on the effect of UA on food diversity and composition; on
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the other, it emphasises that country ad-hoc case studies are needed to better measure
the magnitude of those dietary changes and to explore the existence of causal links to UA
diets. To our knowledge, and apart from a few countries and across countries studies, most
of the research on UA has been limited to single cities, which fail to provide a nationally
representative picture of the contribution of UA. At the same time, we would like to see
more support from local governments in terms of investing in and training of UA farmers,
but we recognise that food produced using UA is not sufficient to feed the urban population.
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Appendix A

Table A1. Impact of urban agriculture using IPWRA estimates, country level.

Aggregate Burkina Faso Ethiopia Ghana Malawi Mali Niger Nigeria Tanzania Uganda

Food Expenditure −0.099 *** 0.038 0.105 ** 0.030 −0.179 ** 0.004 0.006 −0.087 ** N/A
(0.021) (0.044) (0.054) (0.033) (0.076) (0.041) (0.037) (0.035)

Food Group 0.305 *** 0.195 * 0.496 *** 0.023 −0.183 0.462 *** −0.117 0.214 * −0.288 *
(0.055) (0.110) (0.141) (0.083) (0.171) (0.175) (0.146) (0.128) (0.161)

Food Count 0.320 * 0.677 *** 2.304 *** 1.047 ** −0.750 1.352 0.320 0.225 −1.063 **
(0.180) (0.224) (0.547) (0.493) (0.649) (0.833) (0.396) (0.333) (0.524)

Cereals −0.046 0.264 *** −0.009 0.156 0.326 ** 0.515 ** 0.180* −0.321 *** −0.270 **
(0.050) (0.074) (0.101) (0.107) (0.153) (0.202) (0.101) (0.083) (0.105)

Starch & Tubers 0.074 ** 0.109 *** 0.380 *** 0.019 0.073 0.194 * 0.307 *** 0.087 −0.025
(0.037) (0.032) (0.089) (0.071) (0.130) (0.108) (0.088) (0.091) (0.105)

Nuts & Legumes 0.087 0.282 *** 0.087 0.323 *** 0.062 0.258 ** −0.056 −0.128 *** 0.117
(0.070) (0.076) (0.070) (0.099) (0.090) (0.116) (0.046) (0.046) (0.078)

Vegetables −0.285 *** N/A 0.244 ** 0.250 ** −0.875 *** −0.240 0.098 0.074 ** −0.206
(0.054) N/A (0.110) (0.105) (0.208) (0.191) (0.094) (0.032) (0.149)

Fruits N/A −0.240 0.183 ** 0.084 N/A 0.111 −0.003 0.096 −0.188
(0.191) (0.090) (0.087) (0.183) (0.065) (0.077) (0.129)

Milk Prod 0.019 0.093 ** 0.056 −0.061 0.084 0.080 −0.047 0.084 ** −0.018 *
(0.019) (0.038) (0.039) (0.089) (0.094) (0.095) (0.038) (0.040) (0.010)

Oil & Fats −0.109 *** −0.023 0.076 −0.064** −0.165 ** −0.087 0.037 0.009 −0.064 **
(0.030) (0.021) (0.048) (0.032) (0.083) (0.059) (0.039) (0.012) (0.032)

Meat & Poultry 0.190 *** 0.077 * −0.038 0.063 0.081 0.056 −0.176 ** 0.151 *** 0.057
(0.031) (0.041) (0.069) (0.069) (0.076) (0.069) (0.070) (0.045) (0.061)

Fish −0.075 *** −0.007 0.002 N/A −0.026 0.032 0.097 ** 0.012 −0.048
(0.021) (0.009) (0.024) (0.071) (0.070) (0.048) (0.029) (0.050)

Sugar & Syrup 0.007 −0.008 −0.030 0.029 0.051 −0.005 −0.007 −0.028 N/A
(0.005) (0.020) (0.034) (0.048) (0.045) (0.047) (0.014) (0.031)

Beverages 0.077* N/A 0.050 0.138 0.044 0.130 −0.030 0.035 −0.116
(0.040) (0.050) (0.096) (0.093) (0.135) (0.115) (0.039) (0.073)

Miscellaneous 0.114 *** 0.130 0.047 −0.021 −0.177 −0.197 N/A −0.081 *** −0.004
(0.029) (0.135) (0.062) (0.040) (0.107) (0.166) (0.024) (0.007)

Source: Authors’ calculation from LSMS data. Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05,
* p < 0.1.

https://www.worldbank.org/en/programs/lsms
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Table A2. Propensity score matching estimates.

(1) (2) (3) (4) (5)
Variables Food expenditure Food group Food Count Cereals Starch & tubers

Urban Agriculture −0.079 *** 0.061 0.335 * −0.089 ** 0.083 *
(0.023) (0.053) (0.184) (0.042) (0.043)

Observations 13,880 15,063 15,063 14,471 9135

(6) (7) (8) (9) (10)
Variables Nuts & legumes Vegetables Fruits Milk products Oil & fats

Urban Agriculture 0.055 −0.115 ** −0.019 0.036 −0.034 *
(0.034) (0.049) (0.049) (0.024) (0.018)

Observations 10,061 14,112 7373 6629 13,834

(11) (12) (13) (14) (15)
Variables Meat & Poultry Fish Sugar & Syrup Beverages Miscellaneous

Urban Agriculture 0.093 *** −0.026 −0.018 0.041 0.099 ***
(0.023) (0.018) (0.013) (0.029) (0.033)

Observations 9183 10,922 11,965 10,895 11,846

Source: Authors’ calculation from LSMS data. Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05,
* p < 0.1.
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