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ABSTRACT

The COVID-19 crisis is impacting the reconfiguration of food systems at different scales. In poor countries where
food insecurity had already been a major problem, the urban population under the lockdown often had to cope alone
with shortages of food and access to it. In the poorest country in the Americas, the urban population adapted the food
system by intensifying the practice of urban agricultural activities. In this exploratory research, using a sample in-
cluding urban dwellers that were engaged in urban agriculture and those who were not, we investigated the following
question: Did urban agriculture linked to COVID-19 represent an appropriate and innovative strategy for the urban
food system resilience? Our results confirm that the Haitian urban population used urban agriculture as an innovative
and appropriate food resilience strategy. They produced varieties chosen for their very rapid production character and
were able to cope successfully with the crisis, and also have lessons to share with other actors and countries.
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KJIDYEBKBIE CJIOBA:
20p00CKOe cenbCKoe X0351icmeo,
JHCU3HECNOCOOHOCMb NULYE8OL
cucmemst, COVID-19, nokdayH,
T'aumu

AHHOTAL A

Boi3BanHbIii COVID-19 Kpu3uc okas3bIBaeT BIMsHME Ha PEKOHGUTYPALMIO TUIIEBBIX CUCTEM PA3IMYHOTO Mac-
mraba. B 6emHBIX CTpaHax, e OTCYTCTBME MPOLOBOIbCTBEHHON 6€30MacHOCTY YXKe SIBJISZIOCh GOJBIION Mpo-
6/1eMOi1, TOpOJCKOe HacesleHe B YCIOBMSIX JTOKIAYHA YacTo AOJKHO GbUIO CaMO CIIPABJISIThCSI C HEXBATKOM MPO-
JIOBOJIBCTBUSI M JIOCTyIA K HeMy. B GenHeiimeit crpane CeBepHoii 1 HOKHOV AMepuky, ropofckoe HaceleHue
aZarnTMPOBAJIO TIUIIEBYIO CUCTEMY ITyTeM MHTeHCU(UKAIMY TPAKTUKY TOPOJICKOH CeTbCKOX03SIICTBEHHOI Jies-
TeJIbHOCTY. B JaHHOM MOMCKOBOM UCC/IEIOBAHUM C MCIIOTb30BAHMEM BbIGOPKM, BKIIIOUAIOLIEH TOPOICKUX SKUTe-
JIeii, KOTOPbIe OCYIIEeCTBIISUIM 3TY esITeIbHOCTD, M Te€X, KOTOPbIE ee He OCYIIeCTBISUIA, Mbl U3y4Ya/Iu CJIeYIOIINIA
BOTIPOC: SIBJISIETCSI JIM TOPOACKOE CeNbCKoe XO0351CTBO, cBI3aHHOe ¢ COVID-19, npurogHoil 1 MHHOBALIMOHHON
cTpaTteruei s SKu3HeCIIoCOOHOCTY TOPOICKOI MUIeBOi cucteMbl? Halm pesynbTaThl MOATBEPKAAOT, UTO TO-
poJicKoe HaceneHue I'anTy, UCIIONIb30BANIO TOPOJCKOE CeTbCKOe XO3SI/ICTBO KaK MHHOBAIMOHHYIO ¥ IIPUTOSHYIO
CTpATeruio KM3HeCII0COOHOCTY UILEBOIi cucTeMbl. OHM BBIPALIVBAIN KY/IbTYPbI, BHIOPAHHbIE M3-3a UX BBICOKOIA
MPOAYKTUBHOCTH, ¥ GBI CIIOCOGHBI YCIIENTHO CIPABJSTHCS C KPMU3UCOM, & TAKXKe M3BJIEKIN YPOKU, KOTOPBIMM
OHM MOTYT ITOJI@MUTHCS C APYTUMU CYGBeKTaMM U CTPAaHAMMU.

BJIATOZIAPHOCTU: ABTop x0Tes 651 BbipasuTh 6narogapHocts Claudel Mombeuil 1 Ludovic Temple 3a mosie3Hbie 3aMmedanust 110 II€PBOii peaKiinn
IAHHOM CTaTbU.

1. Introduction

Agricultural activities in urban areas are attracting greater
attention in poor countries. In many poor countries, agriculture
remains a rural activity. This is particularly the case in countries
where urbanization is growing fast. But with rural migration to
cities, it should not be surprising to find even limited agricul-
tural activities in urban or suburban areas where there are new
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urban settlements. While urban agriculture plays an important
role in addressing food security issues in different geographical
contexts [1,2,3], it has not received much attention as either a
political or major research issue.

In 2020, COVID-19 came as a particular shock that not only
created loss of members in many families but also, through the
lockdown and mobility restrictions, implied a shortage in na-
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tional economies and local food systems [4]. In Low & Middle In-
come Countries (LMIC), the majority of the rural and urban poor
population relies on these local food systems to feed themselves
[4]. They are reputed to buy mainly on open-air and informal
wet markets. With the government COVID-19 related restric-
tions, the purchasing power of the poor decreased and many of
those markets were forced to close. The poor had to depend on
more distant and possibly more expensive supermarkets. These
impacts of COVID-19 on local food systems and the poor still
receive very little formal analysis, although they were recently
observed by Christophe Béné from the Consultative Group on
International Agricultural Research (CGIAR). His literature re-
view shows works on the macro or national level on food system
resilience in times of crisis. He focused on “local food system
resilience” and recommended specific strategies that actors can
be engaged in to strengthen their actual resilience [4].

At another level in terms of “global health”, the resilience
of the food system is also an element of the population’s resil-
ience to COVID-19. Indeed, the impact of the pandemic is much
greater for malnourished populations. To our knowledge, no
field research has been undertaken to analyze such strategies at
a micro-level of the actors, as a response to the COVID-19 shock,
apart from [5] for the case of France. The present exploratory
research intends to contribute to fill this gap, particularly for the
south country, by analyzing a particular strategy implemented
by the urban population in Haiti, during this crisis. Actors’ strat-
egies are important alternatives when the government is un-
able to address living issues. For example, taking into account
that COVID-19 and its economic fallout were spreading in the
poorest parts of the world, Laborde et al. [6] anticipated the in-
creased number of poor and food-insecure people and estimated
in a scenario analysis that globally, in the absence of interven-
tions, over 140 million people could fall into extreme poverty in
2020 — a 20% increase from the levels of the beginning of 2020.

In Haiti, America’s economically poorest country, the situ-
ation is compelling. The food security system is characterized
by chronic food insecurity that becomes endemic and is regu-
larly exacerbated mostly by political crises and natural disasters.
Those disruptions lead to limited rural agricultural production
to feed the whole population. The urban population mostly re-
lies on imported food. It should be noted that import increases
as long as cities are growing, and the prospects are difficult [7,8].
When in March 2020, the formal markets were protected from
COVID-19 by the related restrictions, urban people in Haiti had
to face more severely the disruption of the local food systems
caused by COVID-19 because of their poverty. In this context,
people living in peri-urban areas were literally disconnected
from the food market.

In this particularly vulnerable food system, shocks and crises
often have sound effects [9]. From the mid of 2018 to the end of
2019, Haiti faced a continued political crisis. Just after a two-
month break, at the beginning of 2020, it had to face a severe
and unprecedented shortage. On March 19, the government an-
nounced a complete lockdown after the first two reported CO-
VID-19 cases. In the context of poverty, urban people are more
exposed to food shortages resulting from the obstruction of the
flow of both rural and international products to the urban areas
[10]. Both rural and urban Haitian population faced more severe
food insecurity due to a continuous increase in the food basket
price [11] following the recent political crisis and the COVID-19
pandemic. The aforesaid implies that, the COVID-19 in particu-
lar offers the opportunity to examine how urban and peri-urban
people faced the necessity to innovate by practicing agricultur-
al activities for food and medication as an important research
objective. Then, it also offers us an exceptional opportunity to
study the following research question: Did urban agricultural

activities represent an appropriate strategy for a food resilience
system? This research question is worth studying as the poor-
est urban households across the globe spend between 60 and
80% of their income on food [12]. In Haiti, where we realized this
exploratory research, the COVID-19 crisis raised food prices for
at least 4% in April [11] and more than 10% as of August 2020,
when the government released the COVID-19 restrictions. In the
continuation of the literature on the innovation process in the
food system [13], we made the following hypothesis: urban agri-
culture is an appropriate strategy to cope with shortages in food
systems in poor countries.

To study the above question and test our hypothesis, we col-
lected primary data in Haitian cities, while respecting social
distancing rules, and analyzed them in light of the analytical
framework offered by the food system resilience approach. In the
following sections, we briefly review the literature on the food
system and food system resilience, and then we present the Hai-
tian context, before developing the methodology that guides to
the discussed results.

2. Background literature
2.1. Food system resilience approach

In this paper, we have applied the “food system resilience ap-
proach”. This approach was adapted and used in relation with
various methodological propositions and different situations
[14,15,16,17]. In this framework, a food system is defined as the
network of activities connecting people to their food [16]. Au-
thors like J.-L. Rastoin and G. Ghersi [18], define a food system in
a more systemic and functional view: A food system is an inter-
dependent network of actors (enterprises, financial institutions,
public and private agencies) located in a defined geographical
area (region, state, multinational region), who participate di-
rectly or indirectly in the creation of goods and services which
are oriented to the satisfaction of the food needs for one or sev-
eral consumer groups in or outside the area [18]. A food system
includes both demand and supply sides of the food value chain.
For Goodman [19], the food system operates within and is in-
fluenced by the social, political, economic and environmental
context. And, in our view, it is also regulated and shaped by in-
stitutional factors of this context. The food system approach is
broader than the value chain approach, because it concerns the
set of means, institutions, practices and actors, through which
every society organizes its food supply [20].

Many international agencies (United Nations, for instance)
and other organizations have embraced the food systems as an
appropriate target for their interventions in developing coun-
tries. In fact, according to J.-L. Rastoin’s view, a food system can
be a territorialized system [21].

The concept of resilience is used to address challenges like
rapid population growth, crisis, among other changing factors.
Resilience, broadly defined, is the capacity to absorb, adapt, and
transform in response to a disruption [22], but also it is an active
process of the structural change in the food system [23]. Several
fields, such as psychology, engineering, ecology, socio-econom-
ics use the concept. In food security, the concept of resilience is
strategic.

According to [17], food system resilience is the “capacity
overtime of a food system and its units at multiple levels, to pro-
vide sufficient, appropriate and accessible food to all, in the face
of various and even unforeseen disturbances”. For [14], a resil-
ient food system provides a reliable source of nutritious, safe,
accessible food despite disturbances. We also consider a food
system needs to be appropriate in its capacity to cope with par-
ticular food chain disruption.

Coping strategies are important for food system resilience.
In countries where actors of the food systems are not working in
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aregulated and stable socioeconomic context, disturbances may
be frequent. These disturbances can be generated by other ac-
tors. They may also have natural or climatic causes. Poor popu-
lations which rely on the food system on a day-by-day basis are
particularly vulnerable to the disturbance.

In 2020, the largest disturbance of food security was caused
by the effects of the COVID-19 sanitary crisis. As pointed out
by [24], this crisis had systemic effects on the food value chain.
As the food systems are under increasing pressure to produce
sufficient food for the population, particularly in the time of
crises, the food system resilience approach is a useful analyti-
cal framework to study the urban agricultural response to the
COVID-19 food crisis in the world’s poorest economies. In poor
countries, where food security is chronically an issue, food sys-
tem resilience is even a more useful approach. Cities in those
countries often rely on food aids to face disruption in times
of crisis. But, COVID-19 broke the international and local food
systems. And there were places for alternative food system ini-
tiatives [25].

2.2. Food system resilience innovation in time of crisis

Although it is a nascent field, food system resilience is con-
sidered as a useful strategy in urban areas, particularly for urban
planners [26]. It has been used in developed countries to analyze
the adaptation capacity of food systems to different crisis. In
cities like Baltimore, a food-insecure community already exists,
according to the collaborative research [26]. Cities in poor coun-
tries like Haiti appeared to be less food-insecure than rural areas,
according to official observations [11], partly because they could
rely on both local and international food supply. But global cri-
sis like COVID-19 created an obligation for them to innovate or
perish. Planning was not possible at all, and innovation needed
to be adaptive and/or alternative. Here, the approach proposed
by Lallau [27] appears to be useful to analyze the adaptability of
vulnerable food systems to crisis.

Indeed, research conducted in Africa [27] and in Europe
[28,29] determined the main characteristics for effective food
system resilience. These were: energy and nutrient sovereignty,
transparency and dialogue in the food chain, continuous innova-
tiveness and evidence-based learning, proximities of stakehold-
ers in the short chain.... Himanen et al. [29] propose a codesign
approach that supposes a possibility of anticipation and, at the
same time, clearly sheds light on innovations in the existing
food system.

Recently published work from the France experience under
COVID-19 showed that food system shortage created an oppor-
tunity for adaptation of local food systems. Darrot et al. [5] found
that innovation niches were used by individual and collective
adaptive strategies including change in food consumption be-
haviors. Based on their online survey study, they concluded with
the following question: will this change be sustainable? In our
study on the Haitian context, we help provide a first step answer
to this question, through a similar methodology research, with
specific questions to this issue.

The population in poor cities like Haitian ones was literally
forced to innovate food supply during the lockdown. Innovations
had to be individual or family-based, since there was no urban
proximity like in France. We analyzed Haitian urban agriculture
experiences, considering this new phenomenon as an innovation
for food security. In the continuation of C. Béné’s [4] arguments,
acknowledging that the COVID-19 outbreak created a severe
shortage of food systems, particularly in poor and developing
countries, we collected data at a micro-level to test the follow-
ing hypothesis: The urban agricultural activity observed in Haiti
during the COVID-19 related lockdown was used as household
innovation to counter food insecurity.

2.2.1. Food systems strategy

Urban agriculture is defined by Charvet and Laureau [30] as
agricultural activities implemented in both urban and peri-ur-
ban areas. It is also considered as a strategy of community led
food self-sufficiency and food system resilience [31]. It mobilizes
different kinds of mediums to grow plants, including rooftops.
Urban agriculture is sometimes associated with urban food sys-
tem management. In countries where agricultural production is
locally important as rural activity, developing urban agriculture
is an alternative strategy for urban food system resilience. This
strategy may be particularly appropriate in times of food system
shortages.

In developing countries, where food security is an issue, ur-
ban agriculture appears as a strategy for food system resilience.
Food system resilience is defined by Tendall et al. [17] as the “ca-
pacity over time of a food system and its units at multiple lev-
els, to provide sufficient, appropriate and accessible food to all,
in the face of various and even unforeseen disturbances”. This
well-known definition clearly indicates that resilience in a food
system relates to the capacity to provide food security over time
and despite disturbances. When a food system faces transporta-
tion issues, local production and territorial food system organi-
zation appear as adaptive strategies to reduce food insecurity.
It may be the same for countries relying mainly on importation
of food. For instance, in times of crisis like under the COVID-19
lockdown, food importation was reduced, which severely affect-
ed such countries. In such a situation, urban agriculture is mobi-
lized as a food security strategy for urban households.

Martin-Moreau and Menascé [32] divided the different ur-
ban agriculture models into two families: outdoor, which is
open-air urban agriculture, and indoor or agriculture in a con-
trolled environment. The latter draws on aeroponic, hydro-
ponic and aquaponic techniques. It actually implies high cost,
which makes it difficult for developing economies to access.
Outdoor urban agriculture is more accessible, using roofs, con-
tainers and yards.

Urban agriculture may have limited impacts on food sys-
tems when they are functioning normally and under market
rules. It offers adapted alternatives to cities in times of crisis or
in search of more eco-friendly agriculture with regard to both
natural resources and consumer health. Martin-Moreau and
Menascé [32] state for instance that “the ambition for urban
agriculture is not so much to feed the world as to feed cities in
a different way”.

3. The Haitian food system and the urban agriculture

In many cities, urban agriculture is a growing phenomenon.
It is not necessarily the case in poor countries like Haiti. Urban
agriculture, as studied here, is both an answer to food insecurity
and the whole agricultural decline.

De Bon et al. [33] summarized controversial debates on the
role of urban agriculture in food systems. The authors cite a
challenging paper in which Ellis and Sumberg [34] provided a
number of reasons why scarce public resources should not target
urban agriculture, because of the high cost of land in urban ar-
eas and the pollution it can attract and generate. Nevertheless,
more and more data are becoming available to demonstrate the
unique advantages of urban agriculture that advocate for well-
targeted public support. De Bon et al [33] argue that urban ag-
riculture is a source of food for urban dwellers particularly in
terms of self-consumption. This might be more important in the
context of poverty and in times of crisis.

In contrast to Ellis and Sumberg [34], authors like Hurriot
[35], in application of the von Thiinen model, suppose that the
most profitable and intensive land use by unit area, and com-
modities with high value relative to transport costs are found
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near the city center. There is research measuring land produc-
tivity [36] that supports the idea that jaden lakou types of urban
agriculture practices may be more profitable than extensive farm
production.

3.1. A chronically vulnerable food systems

Haiti faces the incapacity to feed the population through ei-
ther production or importation. After the structural adjustment
policies in the 1980s and 1990s, the Haitian agriculture was
left to poor peasants to feed a rapidly growing population (with
a 1.25% growth rate, as of 2019). Since the economy could not
grow, in a context of institutional weakness, political instability
and frequent natural disasters, the agricultural sector continu-
ously declined from 16.58% of the GDP, as of 2020.

As this rural occupation became less and less interesting, a
migration phenomenon took place. Migrants moved to cities and
other regions (mostly to the Caribbean, Latin and North Amer-
ica). As a result, with lower local production, and with a poor
capacity to import high quality food, the national food systems
are really vulnerable. Additionally, in cities, with more and more
dwellers (the urban population growth rate was 2.89% in 2019),
waste management represents both an issue and an opportunity
for agricultural activities.

In this context, people rely on remittances for food con-
sumption, on a regular basis of an average of 150% per month,
per household [37,38]. Cities are growing with more extensive
slums while reducing the agricultural areas. Tertiary and infor-
mal activities — mostly informal commerce [39] — become the
main part of the economy. To feed themselves, the people have
adapted their consumption to imported ultra-processed and in-
expensive food. The food systems became even worse in terms of
their quality. Regularly, the National Coordination of Food Secu-
rity (NCFS) rings the food insecurity bells.

3.2. Recent issues in the Haitian food systems

In recent years, more and more Haitians are becoming food
insecure (4.4 million from a total of 12 million Haitians) accord-
ing to NCFS. At the same time, the Haitian already weak food
systems were often broken by socio-political unrest, violence,
among the more important shocks. From July 2018 to 2020, the
country never experienced a six month of rest. Many violent
armed groups were operating on the main roads on which prod-
ucts were shipped. When in March 2020, the first COVID-19 case
was reported, the government had no choice but to lock down
the country. This suddenly break was also a food system lock-
down. In this particularly difficult context, rural population was
at least more prepared to continue living, even with no access to
appropriate medical services.

In urban and peri-urban areas, people were prisoned with-
out sufficient access to food. The government, which had been
facing socio-political unrest for four years, was unable to de-
sign any appropriate food resilience strategy. Urban and peri-
urban population could have count on remittances from family
abroad. However, many migrants lost their jobs and could not
send remittance to Haiti. The families who were able to receive
remittances could not access market freely to buy foods. Lo-
cally, many people also lost their job. In this context, urban
and peri-urban households had to develop adaptive individual
strategies to cope with both the sanitary and nutritional needs.
Urban agriculture was an opportunity for many people who had
or not previous experience in that type of the agricultural pro-
duction form.

In fact, Haiti has a tradition of “jaden lakou”, a type of house-
hold agriculture in the same piece of land where people live. This
type of agriculture has been historically common in rural areas.
Jaden lakou is documented for its economic and environmental

performance [40], on a circular economy basis. In Haitian cities,
land prices are high, peri-urban areas are often slums, and there
are limited possibilities to develop jaden lakou. But, whenever
possible, some urban households try to grow medicinal and oth-
er plants or livestock, generally for their personal consumption.
These practices were reinforced, and maybe created a new step
for Haitian agricultural transformation, due to the shock caused
by the COVID-19 related lockdown.

4. Materials and methods

In this exploratory research, we studied the experiences in
urban agriculture (gardening or breeding, during the COVID-19
lockdown period). After some qualitative analysis, we conduct-
ed a formal analysis, using econometric estimation. We col-
lected data from different categories in the most representa-
tive cities in Haiti.

4.1. The data

The data analyzed in this research are first hand fieldwork
ones. We used the most appropriate tool to get information
during lockdown. We developed an online questionnaire in the
Google form, for the survey, while respecting social distance.
The questionnaire was distributed through different networks
in order to touch different socioeconomic profiles. Most Hai-
tians, from all profiles, are connected in Facebook. We used
this social network, through an account of more than 4,600
connections, to invite participants to take the survey. We also
used professional networks such as LinkedIn, Haitian universi-
ties platform and mailing lists, Unions and other profession-
als Whatsapp groups, including agronomists. The survey took
place from July 3 to August 31, 2020 (the official ending period
of COVID-19 lockdown in Haiti). It consisted of 30 questions,
both closed and open. The questionnaire was previously tested
among faculty members and other agronomists, before the sur-
vey. In order to maximize and diversify participation, we made
a weekly recall to take the survey, during the data collection
period, through social media and group emails. Although the
invitation to take the survey was public and largely diffused,
only people living in Haitian cities could participate. The sur-
vey was anonymous and participants were able to see basic
summary statistics after submission.

The collected data were downloaded from Google sheet and
processed with Excel, before analysis through SPSS, after ap-
propriate transformation of the variables. Data contained infor-
mation on the urban agricultural experience and participants’
characteristics. Their willingness to continue urban agricultural
activities was also surveyed, as well as the precedent contact
with agriculture. More specifically, the questionnaire started to
ask the respondents whether they had or not urban agricultural
experience during the lockdown. If the answer to this question
was “yes”, the rest of the questionnaire was focused on more de-
tailed information (type of production and justification, its es-
timate value, its use and satisfaction, the container type, etc.)
about the experience. The last part of the questionnaire was
focused on respondents’ socioeconomic characteristics (educa-
tion, age, gender, income, family charge, and city).

A total of 208 respondents participated in the survey, but 203
questionnaires were consistent. The last ones were from more
than 25 different cities, including all the metropolitan cities of
Haiti. Two groups of participants answered the questionnaire:
one group of 122 (60.1%) persons living in an urban setting who
were engaged in urban agricultural activities during the lock-
down, and another group of 81 (39.9%) respondents who were
not engaged in these activities during the lockdown period. The
presence of these two groups of responses allowed building a
probability-based econometric model.

330



Monb 5. | MALLIEBBIE CUCTEMbI | Tom 5 No 4 | 2022 | C. 327-336

4.2. The models

The main model we used to analyze and compare differ-
ent characteristics between urban agriculture experiencers and
other participants assumes that each participant finally had two
alternatives: carry out urban agricultural activities during the
COVID-19 lockdown period, or not.

We considered that a participant i (where i=1, 2...I) earned
a utility for doing urban agricultural activities. This utility was
not necessarily observable as it was a latent variable. However, it
determined the choice for carrying out urban agricultural activi-
ties or not. We assumed that a participant i carried out the urban
agricultural activities only if his/her utility for doing so was su-
perior to a threshold 8, whereas he/she did not carry out these
activities if his/her utility was inferior or equal to this threshold.
The Utility function U* can be explained by a deterministic part
which was a vector X, of observable characteristics and an error
term (g). For the participant i, this utility function can be writ-
ten as follow:

UF=a+BX tg, 1)

The error term was supposed to be independent and identi-
cally distributed, as follow: &,~N(0,1). The rule of decision, for
each participant i, was to make the choice that maximized its
utility function. To study the personal characteristics of the par-
ticipants that explained their choice to carry out urban agricul-
tural activities or not, we first defined a binary variable y. that
measured their choice, as follows:

y={L,ifUr
>3 (the participant i carried out urban agricultural activities) 0
<3 (the participant i did not carry out urban agricultural activities)

Although the utility of carrying out the urban agricultural
activities was not observable, this was not the case for the choice
of a participant. We can observe the choice of the participant to
carry out the urban agricultural activities. This choice, measured
by y, as defined below, cannot be estimated by a linear model
since this endogenous variable can have only two values: 0 or
1. The variable Y, took the value 1, if the participant carried out
urban agricultural activities during the COVID-19 lockdown, and
0 if he/she did not. In this case, the endogenous variable of the
model was dichotomous. The linear multiple regression stan-
dard models can be written as:

Y=a+pX te, 2)
Estimating this binary model implies to be certain that the
predictions will fall into the interval (0, 1). And, as the number
of observations (203) was sufficiently high, we confidently as-
sumed that the data were distributed normally after appropriate
logarithm transformation which allowed us to opt for a Probit
model. The form of the equation to be estimated is then:

P(Y,=1) = F(m+X,) 3)

In this relation, F is a cumulative density function given by

m+pX) 1

€))

F(m+BXi,.)=S N Von

The parameters m and B of the model were estimated using
methods for numerical maximization of the logarithm of the
likelihood function, which is written as follows:

In[(L,Y,)|= 5., [¥,In [Fom+BX)| [+ (1=Y) In[1~Fm+BX,)| 5)

e’ dz

The vector of explanatory variables includes characteristics
related to respondents’ profiles. It also includes variables related
to their socioeconomic conditions.

Respondents’ profile included the following demographic
and socioeconomic characteristics: age, gender, education, per-
sonal and family agricultural background or experience, and
education in the agricultural field, family charge, and monthly
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income. The environmental variables were selected in order to
test our hypothesis, which is: the urban agricultural activity
observed in Haiti was used as household innovation to coun-
ter food insecurity. The main variable in this category was the
participant’s access to an existing container where to practice
urban agriculture. In Haitian cities, access to a dedicated place
for urban agriculture is not constant. Most of the time, urban
agricultural containers were taken from the recycling process of
imported food containers. Table 1 describes the exogenous vari-
ables.

Table 1. Description of the Variables

Variable name Variable description Exls)iegc;ed
Lockdown Urban agricultural activities of the Dependent
UrbAeExperience respondent during the COVID-19 Vapriable
SEXP lockdown, 1 if yes, 0 if not
Gender of the respondent, B
Gender 1 if masculine, 0 if not */
Age Logarithm of age +/-
Status of the respondent in the household,
HeadHousehold  where 1 denotes a head of the household, +
0 if not
. Precedent urban agricultural experience
UrbAgExperience of the respondent, 1 if yes, 0 if not *
. Family background in agriculture,
FamAgExperience 1if yes, 0 if not +
. Personal background in agriculture,
PersoAgExperience 1ifyes, 0 if not +
. Respondent’s education in agriculture,
AgEducation 1 if university level, 0 if not *
Log of the number of dependents
FamilyCharge who count on the respondent for food +
and other expenses
Log of respondent’s monthly income B
Income (evaluated in US dollars)
Existence of a container near or in the
Container house where the respondent was living +
during the lockdown
ContainerAccess Respondent’s access to the existing +

container near or in the house
Source: The author

We also analyzed the auto-evaluated financial value of a
product of urban agricultural activities. This variable averaged
554.5 US dollars (with a high standard deviation of 1,493). Most
of the continuous variables such as age, income, urban produc-
tion and family charge, were not normally distributed. However,
their transformation into the logarithm resolved this distribu-
tion issue.

5. Results and discussion

First of all, we answer the following basic question: who were
the participants in the survey? Our surveyed sample was rep-
resented, as an average, by a man earning a monthly income of
1,280 US dollars, head of the household, aged 40, and having at
least 3 dependents who count on him for food. Participants in
the survey mostly lived in large cities, and mostly the Metro-
politan area (Figure 1), lodging in a house or apartment with ac-
cess to a yard. They mostly had university education in different
fields, but very seldom in agriculture. Most of them were men,
although the women represented 34% of the sample.

Data collected from the survey shows that in the mid of 2020,
under COVID-19 lockdown, from 203 respondents, 60% were en-
gaged in urban agriculture. Among the latter, 47% declared they
practiced urban agriculture because of the lockdown, although
among those respondents who related their experience to the
lockdown, 69% reported that it was not their first experience in
urban agriculture.
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Ml vetropolitan city
M Large province city
[OLittle province city

Figure 1. Cities concerned in the survey

In the group of the participants who practiced urban agricul-
ture for the first time (31%), all persons were satisfied with their
experience. Some 86% of these new urban agriculture experienc-
ers did that because of the lockdown, particularly for medicine,
food, time killing, and money. Fifty seven percent of them did
not even have this in mind before the lockdown. These people
mostly lived in the Metropolitan area of Port-au-Prince and
cannot practice jaden lakou. On the contrary, they grew plants
in yards or containers (placed in yards or roofs). Although they
faced land access, they took advantage of the way rooftops are
built (horizontally) in Port-au-Prince. This contrasts with ur-
ban agriculture experiencers in province cities who could access
jaden lakou or yard.

5.1. Variables description

The following Table 2 contains average or frequency (and
standard deviation) for the variables used in the estimated
model.

Table 2. Variables’ statistics

Variables Experiencers Non-Experiencers
Gender 0.647 (0.479) 0.687 (0.466)
Age 42.08 (11.64) 37.58 (11.18)
Education 0.975 (0.155) 1.000 (0.000)
HeadHousehold 0.737 (0.441) 0.605 (0.491)
UrbAgExperience 0.884 (0.321) 0.543 (0.501)
FamAgExperience 0.614 (0.488) 0.543 (0.501)
PersoAgExperience 0.721 (0.450) 0.716 (0.453)
AgEducation 0.368 (0.484) 0.358 (0.482)
FamilyCharge 3.689 (2.666) 3.086 (2.186)
Income 1253 (1357) 1310 (1896)
ContainerExistence 0.934 (0.248) 0.963 (0.190)
ContainerAccess 0.815 (0.389) 0.617 (0.489)
UrbanAgProduct 554.5 (1493) 0
N 122 81

As preliminary observations, the analysis from the 122 ex-
periencers shows that 107 (88.43%) had previous experience in
urban agriculture. This means that the experiences were a kind
of innovative strategy only for the remaining 11.57%. In fact,
before this special need for urban agricultural products, most

= Money

u Food = Medicine

m Pastime  m Other

Figure 2. Specific motivations of COVID-19 urban
agricultural experiences

of experiencers had been growing plants for leisure purposes.
But COVID-19 brought two new reasons: medicine and food.
Although the rate of new experiencers appears pretty low, it in-
dicates a promising step, considering the fairly high willingness
to continue (50% for the first-time experiencers and 75.36% for
all the experiencers). However, one of the most important re-
sults is that 39 (31.97%) participants declared that they did ur-
ban agricultural activities because of the lockdown following the
COVID-19. Most of the 115 (94.26%) participants lived in large
cities (Metropolitan or Department capitals) and already had in
mind a project to do urban agricultural activities. In this case,
the COVID-19 lockdown might have had some positive effects
on urban people’s activities and behaviors.

Food production accounted for an important share (44.26%)
of urban agricultural activities. This result brings a first part of
confirmation to our research hypothesis. The other purposes
were time-killing, money, medicines, and others (including edu-
cation and research), as shown in Figure 2.

As a food resilience strategy, urban agricultural experienc-
ers produced specific agricultural products, including 1) market
garden crops, 2) meats and eggs, 3) medicinal plants, etc. Figure
3 shows details about the urban agricultural production under
the COVID-19 lockdown in Haiti. The reason for those choices
was mainly the rapid growth and short production cycle (55%) as
a food shortage was sudden and severe.

Participants who did urban agriculture activities explained
their satisfaction by 1) the socioeconomic output, 2) health ben-
efits, 3) environmental or social advantage, and 4) education and
recreation. A respondent who talked about socioeconomic bene-
fits of his experience said: “I get healthy products while reducing
expenses and being occupied”, when another stated: “the expe-
rience allowed me to take care of my family”. In fact, during the
lockdown, the urban population looked to find the home activity
and food, as two basic needs. As a health benefit, a respondent
to the survey stated: “I got healthy products and had the oppor-
tunity to take care of myself at home”. In Haiti, access to health
services has always been an issue. This was reinforced during the
lockdown, and vaccines were not available. A respondent who
considered environmental benefits said: “the experience helped
me transform the kitchen wastes into high quality products”,
while another explained: “the experience provided me with
a sense of autonomy, and an opportunity to socialize with my
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Figure 3. Group of products retrieved from COVID-19
urban agricultural experiences

neighborhood”. The respondents who considered recreation and
education affirmed: “it was an opportunity to do a handy-craft
activity at home, reducing stress and letting the children learn”.
Stress was an issue not only for adults, because all the schools
were closed and access to online education was limited, parents
were busy finding alternative occupations for their children.

As for the statement that urban agriculture helps value little
space, a respondent declared: “this experience made me learn
how possible it was to produce the needed food with limited
pieces of land”. Those using containers as support in their expe-
rience were also happy to grow vegetables or medicinal plants.

Experiencers who lived in metropolitan areas or large prov-
ince cities either used containers (flowerpots) or their court-
yard. In contrast, those living in little province cities or peri-
urban areas where access to a piece of land was possible used
jaden lakou as support for the urban agriculture activities. Both
of the categories were able to value waste while producing or-
ganic food, such as market garden crops and animals, as shown
in Figure 3.

Market garden crops, including tomato, cabbage, beans, etc.,
were the most important varieties produced. This is consistent
with the previous observation done by [33] according to the fact
that cultivation of short-cycle leafy vegetables was most com-
mon in tropical urban agriculture.

The experiencers who used containers mostly focused on
medicinal plants such as Wormwood (Artemisia), Aloe vera, Cit-
ronella, Melissa, Mint, Ginger, etc. Few of them grew tomatoes,
pepper, black pepper. Those who had a courtyard grew maize,
beans, cherry, banana, and poultry. Finally, those who could
access a jaden lakou produced cabbage, maize, beans, banana,
poultry and rabbits. The last had the opportunity both to value
waste and practice integrated agriculture.

The respondents who did not practice urban agriculture were
not necessarily constrained in terms of access to the courtyard.
Many of them declared having access to a space where they could
practice urban agriculture. According to Table 2, they had more
or less the same profile as experiencers.

Additional statistical comparison between experiencers and
non-experiencers shows no significant difference in terms of
income. In fact, experiencers with or without enough income
suddenly turned to be in a similar situation regarding the food
system shortage during the lockdown. In terms of strategies, two

differences could be noticed: those who had access to remit-
tance from the family or relatives living abroad could smooth
their food consumption under the condition that they had a pro-
vider in their neighborhood; and the others who could not enjoy
this kind of financial solidarity, were obliged to reduce their food
consumption. In both cases, access to a medium for agricultural
production was an opportunistic strategy. In reality, remittances
were reduced during the lockdown, because COVID-19 affected
migrants’ sources of income as well.

Urban people engaged in agriculture, as we modeled the phe-
nomenon, made their choice based on both observable and un-
observable determinants. When we run the econometric analysis
to test the significant determinants, the model estimates showed
both expected and unexpected results regarding people’s experi-
ence in urban agriculture (Table 3).

Table 3. The model estimates

Binary Probit estimates for the experience (across groups)
as the dependent variable

Variables Coefficient gigilflils ;:lr;g
Intercept -3.27867 0.0648*
Gender -0.303544 0.3224
Log of Age 0.843950 0.0999*
HeadHousehold 0.349719 0.2779
UrbAgExperience 1.22040 <0.0001%**
FamAgExperience 0.482808 0.0489**
PersoAgExperience -0.347237 0.2420
AgEducation 0.176937 0.4835
Log of FamilyCharge -0.145784 0.4643
Log of Income 0.0451824 0.6609
ContainerExistence -1.10289 0.1178
ContainerAccess 0.404740 0.1131
N 160
Log-likelihood —-85.79772
McFadden R-squared 0.200121

Significance threshold: * significant at 10%, ** significant at 5%,
and *** significant at 1%.

First, we have analyzed the quality of the estimated model.
According to the test for normality of residuals, we have found,
after appropriate transformation in the model, that the statisti-
cal test for the null hypothesis (the error is normally distributed)
is as follows: Chi-square = 5.14695, with p-value = 0.0762702.
The McFadden R-squared equals 0.200, the Akaike criterion
equals 195.5954, and Schwarz criterion equals 232.497. With
these results, the model is suitable enough since prediction re-
turned is 119 cases, in other words 74.4%.

As shown in Table 3, the respondent’s education level was
not a discriminant characteristic. Most of the respondents had a
university level. Likewise, the respondent’s gender and the vari-
ables such as existence of a container near the house and access
to this container did not play a significant role in the probability
of carrying out or not carrying out urban agricultural activities.
In fact, people living near an appropriate container for urban ag-
riculture did not necessarily have access to it. And some people
who did not carry out the urban agricultural activities had access
to containers.

Instead, urban agricultural antecedent, urban agricultural
experience, and age were significant explanatory factors for the
probability of carrying out urban agricultural activities. Also,
the estimated coefficient for these factors has the expected sign.
This result is consistent with Davies and Garrett [41] who argued
that the next generation of urban producers would not necessar-
ily have grown up on a farm.
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Curiously, agricultural education, income, and family charge
were not significant determinants. In fact, in Haiti, few agricul-
ture graduates were involved directly in agricultural production.
On the contrary, the respondent’s income and family charge are
in contradiction with our expectations, both for significance and
sign. One of the explanations for this observation can be found
in the low sample size and the high dispersion of the data for
these variables (see Table 2).

As additional in-depth analysis, we estimated a second mod-
el where the dependent variable was the willingness to continue
the experience after the COVID-19 lockdown. With the same
method (binary Probit), we found that it correlated significantly
with agricultural education (positively), income level (negative-
ly), and access to a container (positively). This is consistent with
the assumed sustainability of this innovative strategy to create
food system resilience in urban areas. But, a deeper analysis of
the urban agricultural production shows correlation (according
to OLS estimates) with a city size (Metropolitan or Department
capital =1 / other =0). In fact, food systems function differently
in cities with different sizes. And, for experiencers, the average
(554%) urban agricultural production represented 44% of their
monthly income (1253%), which confirms the first hypothesis
since this monthly income level is not enough to feed daily the
households with 3 to 4 members. As such household generated
food helps smooth consumption, these results are consistent
with the previous research that showed evidence for households
resilience in the context of food security crisis [4,42].

This study contributes to filling the gap noticed in the re-
cent literature [4] on food system resilience by providing field
evidence from a micro-level study. Using the exceptional context
created by the COVID-19 lockdown and related food shortage,
we analyzed urban actors’ strategies to face the food crisis. While
the government tried to use cash transfer to people during the
lockdown, our results show urban people were able to create rap-
id and appropriate home-made production through urban agri-
culture with higher value (an average of 554.5$, which is more
than a monthly wage in many cities) than the 3,000 gourdes
(less than 30 dollars) transferred by the government program.
In Haiti, urban agriculture is an innovation, since it is a new ag-
ricultural activity for many urban people with a significant eco-
nomic value. Its adoption was forced by COVID-19, according to
our survey.

In response to a question raised by Darrot et al. [5] in their
French experience, our results announce a sustainable impact
on local or urban food system resilience, since three out of every
four urban Haitians who carried out urban agricultural activities
declared that they were willing to continue this practice. They
might need a governance of this new part of the food system,
while the latter became less critical after the lockdown and the
reopening of the traditional food supply. However, this innova-
tive strategy can be governed as a pillar of the cities’ food system
resilience, particularly because they are used to facing regular
crises. This is consistent with Charvet and Laureau [30], who
consider that urban agriculture is intimately linked to the choice
of food governance in metropolitan areas.

The result also supports the claim for introducing urban ag-
riculture into agricultural studies, both technical and scientific.
Actually, from more than twenty agricultural faculties in the
country, a very limited number has been teaching urban agricul-
ture in their curriculum.

Urban agricultural experiencers did not only produce food.
They also tried to face income disruption because economic
activities were impossible. And overall, one of the aspects of
resilience during the lockdown was a possibility of caring for
the urban households. We observed that more than 8% of the
experiencers were motivated by the necessity to have natural

medicines, while around 30% were motivated by pastime which
was also psychologically important in time of lockdown. Natural
medicine specialists, both Haitian [43] and foreign researchers
[44] acknowledge the importance of natural medicine. And ur-
ban agriculture was that innovative strategy, for which our study
demonstrates usefulness with regard to food system resilience,
not only in the case of Haiti, but for other developing countries,
where the food system is vulnerable.

In the case of Haiti, the government could have a great inter-
est in the spread of urban agriculture as an innovative strategy
developed by the actors to face the crisis. If COVID-19 is an ex-
ceptional crisis, political and natural crises are common in Haiti
as in many other developing countries. Haiti faced unofficial
lockdown in 2019 due to a political crisis. More regularly, natu-
ral disasters such as hurricanes create disruption in food distri-
bution in different cities. Urban agriculture could be supported
both as a strategy to reduce food insecurity in times of crisis, and
an urban transforming strategy.

In some other countries, urban agriculture is a kind of gov-
ernment-supported program. In LMIC, urban agriculture ap-
pears as an appropriate strategy to create food system resilience,
as suggested by Béné [4]. In this connection, the implication of
this exploratory research goes beyond the COVID-19 response
to shed light on actors’ level research streams in the field of food
system resilience analysis and intervention.

6. Conclusion

In this exploratory research, we surveyed different urban cit-
ies in the poorest country of Americas (Haiti) during the excep-
tional period of the COVID-19 lockdown. The collected informa-
tion (203 responses) allowed comparative analysis of the urban
agricultural strategy developed by households living in different
cities of Haiti. The results provide evidence that people living in
cities in Haiti developed appropriate and innovative strategies
to cope with a food shortage during the COVID-19 related lock-
down. By doing urban agricultural activities, particularly those
that produced food and medication in the very short run, urban
households in Haiti were able to face “the monster” as noticed by
Rouzier et al. [43]. Although the government faced a budget defi-
cit and therefore was unable to help the population, people liv-
ing in different cities across Haiti showed interesting resilience.

Urban participants who were engaged in urban agriculture,
for the first time or not, were highly satisfied. They were also
more likely to feed themselves during the lockdown, using ap-
propriate crops to produce food. As good news, they were also
willing to continue urban agriculture after the crisis. This result
brings an answer to Darrot et al. [5] who questioned the sustain-
ability of COVID-19 new food behaviors, albeit they are rooted
in different contexts. Although public health analysts argue that
such urban agriculture experiences also created health resilience
in the face of COVID-19 [44], a new issue to be addressed is the
possible sanitary limits of urban agriculture in relation to the
supports, on which it is practiced. This is particularly the case in
peri-urban slum areas where sanitary conditions are very bad in
developing countries. This raises concerns about how authori-
ties will manage such a food system resilience strategy to keep it
alive and safe for consumption.

The results of this exploratory research provide important
insights for researchers, urban policy-makers, and food system
strategists. For researchers, there is a need to deepen the subject
by enlarging the sample and try to track the evolution of the ur-
ban agriculture phenomenon across different regions, particu-
larly in the urban areas of the world’s poorest economies. There
is also a place for research on natural medicines in poor coun-
tries where access to pharmaceuticals is limited, even in times of
sanitary crisis. For food system resilience strategists, the results
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provide interesting insights on innovative strategies that can
be prioritized when the public sector is weak and participation
of the civil society, professionals, and population is crucial. For
instance, urban agriculture is an important innovative strategy
to help create food system resilience in cities, particularly in a
time of acute crisis such as the case of the COVID-19 lockdown.
For urban policy-makers and urban planners, urban agriculture
appears not only a food system resilience strategy but also an
innovative strategy for greening cities, improving quality of life,
time saving and urban community cohesion. In our explorato-
ry works, people were particularly satisfied because of making
plants grow, producing high quality foods, etc. One of the appro-
priate public interventions can be to support the observed in-
novative strategies and behaviors. For that, as argued by Aubert
et al. [45] in the case of Mayotte, adapted institutions are needed

to support urban agriculture in the Haitian context where agri-
cultural lands are being used for construction. Public sector has
interest in urban agricultural practices which use composting
[46,47] in order to help manage waste.

As an exploratory research, our work suffers some limita-
tions. Some of them are related to the context of the study im-
plementation. In fact, the survey was conducted during the lock-
down, and therefore was administered online. The sample size
is limited, although it is geographically well distributed in more
than 25 Haitian cities. Haiti is a small country with a high pov-
erty rate; research from it limits the likelihood for reasonable
generalization. However, the discussed food system resilience
strategy can be tested again in other countries. Also, our results
can be useful to inform policies in poor countries, particularly
when they are regularly facing food crises.
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