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a

ABSTRACT

KEYWORDS

Urban vegetable production is an intensive agricultural strategy through which urban
dwellers secure income and improve their livelihoods. An ethnographic study was
conducted in Tamale, Northern Ghana, to understand whether vegetable gardening
was a sustainable form of intensification. The study used an updated version of the
Food and Agricultural Organization’s International Framework for Evaluating
Sustainable Land Management. Accordingly, qualitative data were collected on the
security and access to land, political acceptability and human and environmental
health implications of urban patch farming. Changes between 2008 and 2014 in the
spatial area of the vegetable sites were measured. Cabbage farmer incomes were
quantified. The study found that urbanization has prompted an increase in the
cultivation of highly profitable vegetables like cabbage. However, they are irrigated
with grey and waste water while eaten raw. This, and the use of pesticides in high
dosages, poses health and environmental hazards. Industrial growth has reduced
the area of open space urban agriculture by 8.7% between 2008 and 2014. Farmers
cope with this by cultivating on interstitial spaces and moving to periurban fringes.
There, farmers develop institutional liaisons to gain access to intensification
technologies and commercialize their production. This production system is
dynamic but not yet sustainable.

Land use changes; vegetable
production; sustainable
intensification; spatial
changes; northern Ghana

Introduction
Patch cultivation entails the use of small plots of land
to cultivate vegetables or rear animals near human
settlement and constitutes one of the oldest forms
of agriculture (Niñez, 1984). It is not only found in
rural areas but also in urban zones, dating back to
‘records of ancient gardens … over two millennia of
history’ (Niñez, 1984, p. 7). Urban and periurban agriculture (UPA) has been defined differently by
Mougeot (1995, 2000), Moustier and Fall (2004), Moustier and Mbaye (1999) and van Veenhuizen (2006), but
they all lay stress on agriculture’s relationship with the
city as a resource and destination for outputs (Bon,
Parrot, & Moustier, 2010). UPA is estimated to be

practiced by more than 800 million people worldwide
(Pretty & Bharucha, 2014).
It is practiced on relatively small patches in developing countries for subsistence (Lee Smith, 2010), is a
source of food and nutritional security (Galhena,
Freed, & Maredia, 2013), and also boosts household
resilience even during natural disasters and conflicts
in the North (Pretty, 2002; Rowe, 2009). This multifunctional production system is one of the most diverse and
productive in the world (Conway, 1997), providing
significant ecosystem benefits including ‘gene flow
between plants and outside the garden; control of
soil erosion and improvements to soil fertility;
improved urban air quality; carbon sequestration; and
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temperature control through the creation of microclimates’ (Pretty & Bharucha, 2014). It also provides
green spots in the city for recreational purposes
(Niñez, 1984).
Globally, food production is still a challenge (Pretty,
Toulmin, & Williams, 2011; Robinson, Ericksen, Chesterman, & Worden, 2015), especially with the projected rise
in world population to over 9 billion by 2050 and
increased urbanization in cities (United Nations, 2008;
United Nations Habitat, 2015). There is therefore still
some justification for increasing agricultural production
in the coming years (Godfray et al., 2010; Lele, Pretty,
Terry, & Trigo, 2010; Royal Society, 2009), and intensive
methods such as urban patch cultivation could have a
role to play. Competition for land between agriculture
and industry (Naab, Dinye, & Kasanga, 2013) means
more food may need to be produced on the land that
remains available. In recent years, small patches of
land, usually less than 0.2 acres (Danso, Drechsel,
Obuobei, Forkuo, & Kranjac-Berisavljevic, 2014; de Neergaard, Drescher, & Koumé, 2009), have been intensively
used for vegetable cultivation as part of UPA in Africa.
Such intensification contributes to food security not
only through subsistence routes but also through
income generation.
However, in many African countries, including
Ghana, UPA is illegal, as per the 1993 Ghanaian Local
Government Act. 462 (Giweta, 2011; The Republic of
Ghana, 1993). Nevertheless, dry season vegetable
farming in and around cities flourishes in backyards
and open spaces (Table 2). Open space farming is
done on larger tracts of land around water bodies –
wells, broken sewers or drains, gutters, streams, reservoirs and dugouts – where contiguous patches are cultivated by multiple farmers. It can also be found along
power lines and on undeveloped and institutional
property, where the presence of farmers guards
against encroachment by unauthorized squatters and
developers (Drechsel, Graefe, Sonou, & Cofie, 2006).
Tamale, the capital of Ghana’s Northern Region,
encapsulates the dilemma facing many fast growing
cities in developing regions. It has recently experienced a rapid rise in its urban population and an
increased population density of 26–35 persons per
square kilometre (Ghana Statistical Service, 2013,
p. 107). This rapid urban growth has resulted in a
high demand for food, which is partly met by UPA,
which acts as a survival strategy (Atukunda &
Maxwell, 1996; Drescher & Iaquinta, 2002) as well as
a leisure activity for the wealthier class (Prain, Lee
Smith, & Karanja, 2010). However, urbanization also

results in changing land use patterns. The disappearance of viable agricultural lands has had a knock-on
effect on agricultural productivity and food and nutritional security in urban and periurban Tamale
(Muraoka, Jin, & Jayne, 2014; Naab et al., 2013).
Farmers are coping with these pressures by farming
in and around buildings, growing diverse crops,
switching from less profitable to more profitable
crops depending on the market and increasing their
use of fertilizers (Danso et al., 2014). This method
employed by farmers is what Pretty et al. (2011) refer
to as traditional agricultural intensification. There is a
need to ensure that this intensification is sustainable,
simultaneously enhancing agricultural production
and conserving and protecting the environment
(Petersen & Snapp, 2015). Sustainable intensive agriculture must also be context specific according to
Pretty and Bharucha (2014), incorporating the social
reality of farmers.
The concept of sustainable intensification has been
criticized for being ambiguous and leaving room for
multiple interpretations which might have negative
connotations. Another criticism is that it sets goals
with no strategies for achieving them and seems to
advocate the ‘business as usual’ model for agriculture
which excludes socio-political and economic realities
of the farmers in their different environments
(Garnett & Godfray, 2012; Petersen & Snapp, 2015;
Pretty & Bharucha, 2014; Robinson et al., 2015; van
Ginkel et al., 2013). There is a need to consider sociopolitical elements of sustainability alongside its technical elements. Access to resources is therefore a key
element of intensification, which is inextricably connected to actors’ socio-political environment.
The overall objective of this study is to assess
whether Tamale’s dry season vegetable agricultural
system is sustainable or not. A first specific objective is
to analyse how sustainable it is in terms of the five
pillars of sustainability named in a version of the Food
and Agricultural Organization’s International Framework
for Evaluating Sustainable Land Management (FESLM)
that has been adapted for urban farming. These are:
.
.
.
.
.

Maintaining and enhancing productivity
Reducing the risk of eviction
Safeguarding human and environmental health
Being economically viable
Being socially and politically acceptable

A second specific objective is to consider the interactions between these pillars to assess the potentials
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for sustainable intensification as the new paradigm for
this type of agricultural system in Africa.

Methods
In this section, we will outline the study area, sampling
method, data collection techniques and analysis. An
ethical consideration will also be stated.
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Study site
Tamale was selected as a relevant case study due to its
aforementioned characteristic as a rapidly growing city
in a developing region. The population of Tamale metropolis is currently approximately 300,000, nearly three
quarters of whom reside in urban areas (Ghana Statistical Service, 2013, pp. 24–26), and the city experienced a
sharp increase in population of 32.25% between 2000
and 2010 (Ghana Statistical Service, 2013, p. 24).
Tamale also has a low groundwater table and no
major river; the few seasonal streams in the metropolis
include the Pasam, Drim-Nyongni and Kwaha (Giweta,
2011) which is problematic for an irrigated agricultural
system. Equally challenging are the soils in this geographical area which are sandy acrisols and planosols, susceptible to erosion with the heavy precipitation during
the rainy season (Danso et al., 2014).
The main economic activity of Ghana’s Northern
region is agriculture, including irrigated vegetable cultivation in the dry season (Gyasi et al., 2014). Tamale is

Figure 1. Map of study area.
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the capital of Ghana’s Northern Region, lying in the
centre of the region between 9°16′ and 9°34′ N and
0°36′ and 0°57′ W (Figure 1). It shares common boundaries with Savelugu-Nanton, Yendi, Tolon- Kumbungu,
Central Gonja and East Gonja districts.
A mixed methods study was carried out from
October 2013 to February 2015 to understand the
system of dry season patch cultivation in Tamale.
This study used qualitative and quantitative data to
assess the sustainability of dry season vegetable production in Tamale. The mixed method study approach
was used because it gives a clear, comprehensive and
holistic picture of the object under study (Teddlie &
Tashakkori, 2011).

Sampling design and data collection
Three main data collection procedures were used. In
order to gain a preliminary insight into farmer practice
and its sustainability we used qualitative methods.
We began by identifying as many clusters as possible
of farmers who worked alongside each other in open
space farming sites. There were 20 clusters in total.
Within each farming site-cluster, we used snowball sampling to identify willing focus group discussion participants and interview respondents. Key informants were
identified using purposive sampling within the clusters.
For these key informant interviews, we sought farmers
with roles such as chairman of the farming group or
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most knowledgeable or longstanding farmer within a
particular cluster. Interviews and focus group discussions used semi-structured interview guides.
We paid particular attention to fertilization, pest
control, irrigation and marketing strategies employed
by the farmers. We also examined farmers’ concerns
about changes in availability of agricultural land over
time. Farmers also talked about their interactions with
other stakeholder groups, and their experiences with
new and existing technologies. These themes linked
to the pillars of sustainability listed in the FELMS. On
visits to the field, we also carried out participant observation, to permit a rich and thick description of farmers’
practice within their socio-political environment.
Quantitative and qualitative data collection followed an iterative procedure. The qualitative data collected informed us about changes in farming practice
over time and space and built understanding of how
farmer’s socio-political relations and networks interact
with the sustainability of their practice. It also gave us
an indication of variables to measure quantitatively.
Interviews indicated that cabbage production was
highly intensive and profitable, so the second data collection procedure was an income survey of 143
cabbage farmers. In this survey, we used snowball
sampling to try to exhaustively sample all open
space cabbage farmers in Tamale.
Finally, to understand how farmers’ intensification
was expressed spatially, we measured changes
between 2008 and 2014 in the extent of cultivated
vegetable farming areas. To include as many open
space farmers as possible, we surveyed all vegetable
sites above 1000 m2, a total of 20 sites. Global Positioning System (GPS) satellite points were collected around
the perimeter of all cultivated fields. A recall method
was used to trace temporal changes in cultivated area:
farmers were asked to recall their farm boundaries in
2008, 2010, 2012 and 2014. Aerial maps were collected
with an Unmanned Aerial Vehicle in 2013 as well as
2014. Images from this were used, alongside Google
Earth maps, to triangulate farmers’ recollections.

Data analysis
Data were compiled, and the updated FELMS by
Drechsel and Dongus (2010), found in Table 1, was
used to assess the sustainability of this agricultural
system. As we used a mainly inductive approach to
qualitative data analysis, the qualitative data we collected reflected urban farmers’ concerns about their
changing agricultural context.

Table 1. Characteristics of open space and backyard farms.
Types of
farms

Different vegetables
cultivated

Market
outlets

Open
space

Okra, cabbage,
amaranth, roselle,
jute mallow, lettuce,
spring onion, carrot,
cucumber, pepper
Okra, amaranth, jute
mallow, cabbage,
pepper, tomatoes

Farm gate

Mostly sales

Farm gate
and
closest
market

Mostly
consumption

Backyard
farms

Reason for
cultivation

We content-analysed these data manually, then
examined how the issues that emerged related to
the five indicators of sustainability stated in the
FELMS adapted framework. From the income survey,
we calculated mean incomes and produced a
boxplot using Sigma Plot software. The GPS points collected from the perimeters of farmers’ fields, alongside
the aerial photographs, were mapped with ArcGIS
software in order to calculate the changes in area
over time. Finally, the income, spatial data information
and qualitative data were all used in analysing sustainability in the FELMS framework.

Ethical consideration
In each vegetable site and government institution,
the aim of the study was clearly explained to the
respondents. Permission was sought before data collection. Respondents had the opportunity to stop participating in the research at any time of their choice
during interviews and none opted out during this
study.

Results
Following presentation of the spatial results, the qualitative and quantitative results will be presented, as
they address the five elements of sustainability indicated in the FELMS framework: security, productivity,
environmental protection, economic viability and
socio-political acceptability.

Spatial changes and security
Figures 2 and 3 show that the area of land used in
Tamale for agriculture has fluctuated between 2008
and 2014, and these fluctuations are site specific.
Overall, there has been an 8.7% decline in land allocated to vegetable farming across the whole Tamale
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Figure 2. Changes in Tamale’s cultivated land area 2008–2014.

metropolis. This comprises a 22.4% decline in the
urban area allocated to open space vegetable
farming and a 31.9% increase in the periurban area
allocated to vegetable production. The 20 sites in
which this is taking place are illustrated in Figure 4.
Qualitative data gave an insight into the site-specific
reasons for these changes. Vacant lands remaining in
the urban centre have no potential for future vegetable production because of a lack of water bodies.
In Zagyuri, scarcity of water and animal encroachment led to many farmers abandoning their patches
of land. We observed in Fooshegu competition over

water for domestic and agricultural purposes, which
led to a reduction of vegetable farms and the creation
of a new site at the periurban fringe in Datoiyili. Interviews revealed that an additional reduction of farm
land would be witnessed in 2015 due to the construction
of a gutter passing through the Nyanshegu, Fuo and
Tuunayili vegetable sites. Overall, the most commonly
identified reason for decreases in cultivated land in the
urban area was a decrease in the number of plots available in open space vegetable farming sites as a result of
unplanned urbanization and accelerating land markets.
Chiefs, who are allodial land owners, have allocated

Figure 3. Changes in cultivated land area in various locations between 2008 and 2014.
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Figure 4. Map of different vegetable production sites in Tamale.

much former agricultural land to estate developers and
private individuals for housing purposes.
The Town and Country Planning Department is in
charge of zoning land for development in cooperation
with the chiefs, but urban agriculture is not integrated
in their planning. Lands zoned for public interest functions such as markets and toilets have been re-zoned
by chiefs and sold for residential and industrial purposes. This is possible because chiefs own and
manage the lands while the people enjoy only usufruct
rights to the land. This has resulted in many instances of
eviction and crop destruction by the new land owners.
For example, Buipela, formerly one of the largest vegetable sites in Tamale, is now almost non-existent, as
approximately 91% of land has been sold out for residential purposes and the construction of a slaughter
house. This decrease in land area is shown in Figure 5.
Chiefs such as the ‘Buipela naa’, incumbent in Buipela,
see building of such structures as ‘development’.
Most of the new agricultural sites around Tamale
have been created in periurban fringes due to the

availability of water bodies and irrigable lands in
this space. ‘Expert farmers’ have approached land
owners of the same ethnicity and religion to get
access to lands in these places for dry season vegetable cultivation, and they are training interested
farmers on dry season vegetable cultivation. The
new plots are flood prone and can only be used in
the dry season.
Not all urban sites, however, have decreased in size,
and the ones that have not illustrate further the institutional context of farmers’ movements. The Gumbihini
old and new dam areas have been cultivated for more
than 50 years. Since 2007, the area of land under cultivation in these sites has remained constant due to institutional support from NGOs and research institutes like
Urban Agricultural Network (Urbanet), University for
Development Studies (UDS) and Action Aid Ghana.
These organizations have lobbied for the permanent
stay of farmers in these areas, which are designated
green belt land by the local authorities, following flooding in the 1980s.
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Figure 5. Effects of land commodification on cultivated area (Buipela site).

As well as forming liaisons with NGOs to protect
their rights to land, farmers develop usufruct security
by building relationships of trust and confidence
with new landowners in order to try and maintain
their access to land over the long term. This strategy
is especially used by farmers who crop on private
undeveloped lands, where they avoid eviction by
acting as protectors of the owner’s land against
encroachment and also sometimes provide the land
owner with a share of the harvested crops. In government irrigation sites, plots of land are rented, depending on a relationship based on loyalty and trust, which
also safeguards the land for the next season.
Institutional liaisons have also acted as a route in to
use of different technology packages. Farmers at
Datoiyili pointed to the introduction of solarpowered drip irrigation technology as part of a participatory project from an NGO called New Energy (Figure
6). The introduction of this technology has encouraged the farmers to enlarge the area they crop upon

(Figure 7). With continued support the farmers are in
charge of their okra farm. Other farmers, including
some from the project team, are readapting this technology to fit their present farming situation by using
furrow irrigation similar to the drip irrigation that
was introduced. When viewed alongside Figure 5,
relating to the Buipela site, Figures 6 and 7 show
and explain the different processes happening in periurban and urban areas.
Other technology packages, however, have been
introduced in different vegetable sites in Tamale
with varying results. The Savannah Agricultural Institute (SARI) and UDS had given improved seed varieties
of amaranth (Amaranthus hybridus) and green pepper
(Capsicum annuum) to an ‘expert farmer’ to plant
using drip irrigation which they provided. However,
this technology adoption failed as the farmer felt he
did not have ownership over the project and lacked
continual support of the institutions that introduced
this technology.

Figure 6. Drip irrigation with solar kit for farmers supported by an NGO, at Datoiyili and fooshegu.
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Figure 7. Effects of technology introduction on cultivated area (Datoiyili).

In addition, farmers have developed their own
market-based routes into agro-ecological innovation.
The high density of urban infrastructure has also led
to innovative intensification strategies: farmers optimize space by cultivating in and around buildings
(Figure 8). Many intercrop short and long duration
crops. For example, cabbage (Brassica oleracea) is cultivated in the same bed as amaranth (A. hybridus L),
and lettuce (Lactuca sativa) is rotated with cowpea
(Vigna unguiculata) and okra (Abelmoschus esculentus)
and later intercropped with cabbage. Farmers sell the
short duration crops to purchase the basic inputs such
as fertilizer and pesticide that they need to re-invest in
more profitable long term crops. This market-based

intensification strategy is the most reliable resource
access route for those with poor access to institutional
and political resources.
This system of intercropping does not consider
fallow periods, due to the limited size of the farm
land and the need to make profits. Access to social
resources is also a factor. Farmers with limited access
to labour prefer to use inorganic fertilizer rather than
chicken manure. Although farmers perceived that
chicken manure increased soil fertility over the long
term, chemical fertilizer is less labour intensive and
readily available in the market, and so has become
the fertilizer of choice. Farmers’ ability to intensify
thus relies heavily on their ability to engage with

Figure 8. Vegetable production in built up area in Nyanshegu, December, 2013.
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Figure 9. Markets, soil fertility and sustainability.

output and input markets, as is described graphically
in Figure 9.

Environmental protection
Marketers in Tamale encourage farmers to use chemical
fertilizers and pesticides on the vegetables to optimize
production and improve the perceived quality of the
vegetable, by enhancing the green colour and reducing
the amount of holes in the leaves. Most of the farmers in
this study did not receive any formal education; this high
illiteracy rate means they cannot read the instructions
on pesticide packages such as that illustrated in Figure
10, and they often use pesticide dosages higher than

Figure 10. Agrochemical used by vegetable farmers.

recommended. Farmers, in their attempts to defeat
pests, especially on vegetables like cabbage, do not
respect the recommended intervals between applications and harvest. Waste water use is also popular
among farmers who have access to it, as such water is
free and contains nutrients.

Economic viability and productivity
Examining profitability involves a cost-benefit analysis
of the farming system. Farmers encountered in this
study, due to their close proximity to markets and
urban infrastructure, spend little on transport, as
most marketers buy at the farm gate buying according
to market demands and trends. In Tamale, cultivation
of vegetables like cabbage and lettuce has become
more prominent. These, especially cabbage, are perceived to be the most profitable. Figure 11 shows
that, during the 2014/2015 growing season, Tamale
cabbage farmers had a net income of approximately
345 US dollars. As we could only collect reliable data
for 2014/2015, we cannot provide quantitative data
on longer term trends of profitability.
Urban farmers perceived that the cultivation of
lettuce and cabbage requires a certain level of specialization, involving specific technical skills. If these skills
are acquired and practiced, cultivation of these crops
provides them with a higher income than traditional
vegetables. An understanding of how to deal with
varying climatic conditions is important, as this is
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Figure 11. Profit margins for wet and dry season 2014/2015 cabbage production.

likely to help assure farmers of a reliable chain of vegetable supply to the market. This is especially important
during the lean season when there are fewer vegetables
in the market, attracting a higher price. The reverse is
true during the cool bumper season (December and
January) when exotic vegetables do well with less attention and so supply increases, attracting lower prices.
Key informant interviews with government officials
and farmers reveal that dry season farming has existed
and contributed to food and nutritional security and
income generation in and around Tamale for more
than 100 years. This has persisted because farmers’
institutional and technological innovation has
allowed UPA to circumvent some of the challenges it
faces in contemporary Tamale. As a result, open
space dry season vegetable production in Tamale provides a large proportion of the vegetables consumed
in Tamale, and farmers continue to produce and
make a living from these activities.

Political acceptability
Unlike open space farms, backyard farms are tolerated
by the Local Government Act 462 Section 51; 3. The
characteristics of backyard as compared to open
space farms can be seen in Table 2. Urbanization has
brought with it many challenges in addition to that
of urban agriculture, such as provision of safe drinking
water and waste management and housing issues, so
urban agriculture generally does not receive much
political attention. According to the Director of the
Town and Country Planning Department in Tamale,
urban agriculture has therefore been ignored or tolerated by successive Ghanaian governments, and rarely
recognized in urban planning schemes.
The land use planning system in Ghana does not
provide for mixed land use. According to the CAP 48
of the Land use and Urban Planning Act 1945 and the
1992 constitutional amendments of the Town and
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Table 2. Sustainability assessment indicators adapted by Drechsel and
Dongus (2010).

Table 3. Sustainability assessment of vegetable production in Tamale,
using Drechsel and Dongus’s (2010) adapted indicators.

Five pillars of sustainability
according to FESLM

Five pillars of
sustainability
according to FESLM
Maintain or enhance
productivity
(productivity)

Maintain or enhance productivity
(productivity)
Reduce productivity risk (security)
Protect natural resources
(protection)
Economically viable (viability)
Socially acceptable (acceptability)
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Adapted version
Maintain or enhance productivity
Reduce production and eviction
risk
Safe guard human and
environmental health
Economically viable
Be socially and politically viable

Country Planning Department, urban lands are
designed for residential building and social facilities. In
Tamale, the 1993 Local Government Act prohibits
farming without due permission within settlements of
over 5000 inhabitants. Institutional conflicts have
resulted from competition for land and authority. For
example, in 2014, the Mayor of Tamale was working
on a sister town cooperation with the province of
Trento, Italy, called the ‘Programma di cooperazione
decentrata trentino – Ghana un unione per lo sviluppo
reciproco’, to strengthen vegetable cultivation and
introduce fish farming at Gumbihini new dam. Simultaneously, local chiefs were lobbying for authority over the
land by setting out land demarcation pillars to facilitate
its sale for residential purposes.
The benefits of urban agriculture are recognized
more by non-governmental organizations such as
those mentioned earlier and international organizations like Resource Centre on Urban Agriculture and
Food Security (RUAF), which supports a multi-stakeholder policy planning process in Tamale, part of an
attempt to encourage local stakeholders to endorse
a local strategic agenda for urban agriculture. An interview with the Director of Urbanet reveals that such
agendas will be used to gain further political recognition for urban agriculture. Official recognition may
support sustainable development of this production
system.

Discussion – sustainability of UPA
Intensive UPA in Tamale can be assessed on the basis
of the five pillars of sustainability in the FELMS framework (Table 3). The foregoing results show that not all
of the pillars of sustainability are present in Tamale.
Thus, although UPA has the potential to be sustainable, it does not entirely fulfil this potential in this particular case study. Nevertheless, some interesting
insights are reached about how farmers approach
intensification within their patch agriculture, and

Reduce productivity
risk (security)
Protect natural
resources
(protection)
Economically viable
(viability)
Socially acceptable
(acceptability)

Adapted version
Maintain or enhance
productivity
Reduce production
and eviction risk
Safe guard human
and environmental
health
Economically viable

Present in Tamale?
Yes – through
innovation in the
presence of
eviction risk
No – ongoing risks to
usufructs rights
No – high external
input use and
health risk
Yes

Be socially and
politically viable

Sometimes – to some
stakeholder groups

what the implications of this are for sustainable intensification as a paradigm for UPA worldwide.

Spatial change interacts with institutional
innovation
The spatial data can be considered in the light of the
institutional context. Drechsel and Dongus (2010) ask
that the availability of vacant lands be considered as
an important element in assessing sustainability, as
vacant land has potential for future agricultural use.
This study showed that cultivated land decreased by
8.7% over the study period in Tamale, closer to the
case of Freetown with 7% than Accra with 50%
(Forkuor and Cofie, 2011; Forkuor, Drechsel, & Cofie,
2011). This differs slightly from the case of Dar es
Salaam, which saw an overall increase of 0.4%
(Dongus, 2000). This disappearance of urban agricultural land can be seen across sub-Saharan Africa, in
other cities such as Kano, Dakar, Harare and Ouagadougou, due to the characteristics of various national
land tenure systems (Foeken and Mwangi, 2000).
However, this study reveals more nuanced patterns
within this trend, and these movements highlight the
interaction of spatial patterns and socio-political and
institutional strategies. There is a lack of vacant land
in the urban zone. According to Ubink (2007), this is
caused by chiefs acting as private ‘land owners’ and
‘selling land’ for their private gain, to the detriment
of community development. Yet to counteract this
trend, farmers also manipulate institutional allegiances, sometimes to facilitate their movement to
periurban areas and use of technology there.
Van der Geest (2011) emphasized the importance of
environmental factors as encouraging migration
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of Ghanaian farmers from North to South in search of
more fertile soils, land and water bodies for vegetable
cultivation. These same factors are also driving urban
farmers towards the periurban fringes in Tamale. The
expert urban farmers who undertake this movement
simultaneously mobilized elements of their social identity to create liaisons with periurban chiefs in order to
get access to periurban land (Yaro, 2010). This resembles
extensification, yet the style of vegetable farming that
takes place in these sites is intensive, so this in fact represents a spatial movement to facilitate intensification.
Similar relationships between local NGOs and
farmers in Fooshegu and Datoiyili show how access
to the resources needed for intensification is politically
constructed. Farmers formed liaisons with NGOs in
order to access advanced technology like solarpowered energy and drip irrigation, mirroring the
studies of Oluwakemi, Abiodu, and Zainab (2015),
Bamire and Oke (2004) and Yusuf, Ashagidigbi, and
Mustapha (2015).
The consistent area of Gumbihini open space site
over time shows that farmers have also realigned
their institutional affiliations within the urban zone,
developing networks with academic and advocacy
organizations to retain legitimate claims to land.
Finally, at the individual scale, farmers also cope with
land insecurity by building relationships of trust and
confidence with new land owners to maintain land
use over the long term.
Farmers’ understanding of land security is not
always based on land registration or titling (Broegaard,
2005). Farmers in Tamale perceive secured land as that
where animals cannot easily encroach and where
there is loyalty and trust between the farmers and
the owners of the land. This interpretation is backed
by Brasselle, Gaspart, and Platteau (2002), who discovered that land registration in Burkina Faso did not stimulate investment, contrary to the conventional
association of land security with investment (Besley,
1995; Migot-Adhola, 1994)
A lack of vacant land in a particular area is therefore
not necessarily a sign of unsustainability, because
technological, social and institutional innovations
can lead to intensification.

technological innovations, consistent with observations made by Broegaard (2005) in Nicaragu and
also Obuobei et al. (2006) in the cases of Accra and
Kumasi in Ghana.
When technology increases productivity, it
enhances sustainability. However, certain technologies jeopardize another element of sustainability,
environmental protection. Intercropping is often practiced amongst different vegetables with cowpea as a
potential source of source of fertility in the soil over
a long period of time in Ouagadougou (Groupe de
Recherche et d’Action sur le Foncier, 2011). However,
in Tamale, intensive patch cultivation is more usually
linked to high use of inorganic fertilizers and a subsequent reduction in soil productivity over time (Gyasi
et al., 2014; van Pham, Pham, Tong, Nguyen, &
Pham, 2015). Farmers enhance land productivity
with continuous use of chemical fertilizer to meet
the market, with little thought about building longer
term soil fertility.
In addition, irrigation and replenishment of nutrients has led to continuous soil leaching and depletion,
exacerbating the heterogeneity of the soil in urban
settings (Drechsel & Dongus, 2010). The use of waste
water on vegetables eaten raw (Amoah, Drechsel,
Abaidoo, & Ntow, 2006; Badii, Adarkwah, & Nboyine,
2013) affects the health of the farmer and that of consumers (Cobbina, Kotochi, Korese, & Akrong, 2013;
Osei et al., 2013). The high use of pesticides has led
to loss of biological diversity due to habitat fragmentation, reducing environmental quality and resilience
(Liu, Duan, & Yu, 2013; Tscharntke, Klein, Kruess,
Steffan-Dewenter, & Thies, 2005).
It is thus difficult to say that UPA as practiced in
Tamale is as environmentally sustainable as it could
be. There is a need to assess the environmental sustainability of UPA on a case by case basis. For
example, UPA in Cuba has been lauded as an
example of environmental sustainability (Clausen,
2007; Clausen, Clark, & Longo, 2015). The agro-ecological model practised there differs largely from that
undertaken in Tamale. A lack of environmental legislation or enforcement in Tamale contributes to this,
something that will be explained further in the
section on politics and legality.

Environmental risk and technology
One route to intensification has been illustrated by
the interaction between institutional relationships
and advanced technology. Yet farmers without
access to such institutional resources also use low-

Economic viability
Much of the reason for this poor environmental stewardship is tied to the economic viability of UPA. This
system is attractive because of the high prices that
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cabbage in particular fetches. Such specialization provides urban farmers with a higher income and
creates a reliable chain of vegetable supply to the
market, especially during the lean season (van Veenhuizen & Danso, 2007). Dry season vegetable production has potential to contribute to household income,
as reported in the work of Chagomoka, Afari-Sefa,
and Pitoro (2014). Tamale’s cabbage farmers, earning
345 US$ in 2013/2014, did quite well in comparison
to other case studies: In Dakar and North-Central
Nigeria, vegetable farmers earned a net income of
approximately 109 to 184 US$ in the 2011/2012 production season. Studies carried out in West and East
Africa (Drechsel et al., 2006) reflected higher monthly
net incomes per unit area from mixed irrigated farms.

Political acceptability and legality
The benefits of urban agriculture are not officially
recognized in law or planning legislation; they
receive more legitimacy from non-governmental organizations like Action Aid Ghana, Urbanet, and international organizations like RUAF. RUAF supports a multistakeholder participatory action planning forum in
Tamale. As part of this process, they produce policy
briefs, aiming to garner political recognition and
support for UPA.
The existence of bodies dedicated to solving the
problems of UPA is a step towards official recognition
and sustainability of this production system. However,
its official legal status does not always reflect the
reality of its socio-economic importance. Urban agriculture, despite being considered illegal, is still being
practiced in many African cities, as in Tamale (Gertel
& Samir, 2000; Mposha, 2005). Similarly, in Zambia,
land use planning does not permit mixed land use,
as per the Town and Country Planning Act CAP 283
of the Laws of Zambia, and the Public Health Act
CAP 295. (Government of Zambia, 2013; The Republic
of Congo, 2008).
The twentieth century has seen some political
recognition of urban agriculture, with a decree
passed to safeguard the development of urban agriculture in the green belts of Dakar and the Niayes by
the then president of Senegal, Abdoulaye Wade
(Niang et al., 2006). The Harare declaration of 2003
involved local government ministers from East and
Southern Africa calling for a shared vision on urban
agriculture (Obuobei et al., 2006). In Dar es Salaam,
Tanzanian local governments are now seeking
more diversified packages to manage the health
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and environmental risks of urban farming. In suburban areas in Congo Brazzaville, the land and agricultural law defines periurban zones as suitable for
agriculture and agro-pastoralist activity. On the
other hand, being protected in city planning does
not necessarily mean that UPA is given a full role,
as is the case in Dar es Salaam (Mubvami & Mushamba, 2006).
This study shows that many of the problems faced
by vegetable farmers result from a lack of political
attention and legal recognition. Official action on
issues such as pest management, fertilizer and pesticide use and irrigation, amongst others, could direct
the intensification of urban patch agriculture in a
more sustainable direction. Political recognition is
not, however, a panacea for the problems faced by
UPA.
The longevity of intensified UPA’s contribution to
livelihoods in Tamale is mirrored in other West and
East African countries (Drechsel et al., 2006; Obuobei
et al., 2006). In current contexts of urbanization,
rising land prices and sales of land for residential
and commercial development, there is now a pressing
need to assess how this important role may continue.
Intensified urban patch production has the potential
to be sustainable, but the Tamale case study has indicated that there is still some way to go before it fulfils
that potential, especially in terms of the risk it poses to
human and environmental health and its political
acceptability, impacting the sustainability of farmers’
usufruct arrangements.

Interaction between factors
Our analysis has shown that the five pillars of sustainability interact to define the current and potential sustainability of the system: this is more relevant for its
future sustainability than how sustainable it currently
is in terms of each individual pillar. These interactions
mean that one factor may simultaneously have effects
in multiple directions. This increases the complexity of
the system and complicates its management. For
instance, political recognition would be important to
implement environmental legislation. However, simultaneously, political liaisons between farmers, chiefs,
land developers and NGOs have sometimes decreased
and sometimes increased land availability for urban
agriculture. The parallels that we have drawn between
our case study and other African cities show that this
interactivity and connectivity happens, albeit in
diverse fashions, across the continent.
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Various things could nevertheless be done to
enhance the sustainability of this type of production
system. To address ecological risks, new approaches
could be introduced that will integrate bio-ecological
processes into food production and minimize use of
non-renewable inputs that can cause harm to the
environment and the health of farmers and consumers. For example, legume repellents and biological
pesticides such as neem leaves and seeds (Azadirachta
indica) can be used to control pests in vegetable and
crop production, as has been done in other parts of
Africa (Khan, Midega, Pittchar, Pickett, & Bruce, 2011;
Payne et al., 2011).
Farmer-based organizations could be strengthened
to make productive use of a collective capacity to
solve agricultural resource access problems (Pretty &
Bharucha, 2014). Developing an advocacy platform for
UPA is one element of this process. This study provides
an insightful picture of the elements that policy-makers
must consider in policy decisions about a sustainable
urban agriculture in Tamale and other cities in subSaharan Africa (Pretty & Bharucha, 2014). These elements include the integration of urban agriculture
into the socio-economic and political life of the city
(Robinson et al., 2015; van Ginkel et al., 2013).

Conclusion
In the course of addressing our first specific objective,
we have seen that intensive use of patches of land for
vegetable cultivation is often neglected or discouraged
in legislation and by city authorities. Farmers are left on
their own to negotiate their access to and maintenance
of resources needed in their agricultural practice,
amidst reduction of agricultural land in the city.
Farmers are making this situation economically viable
by intensifying their practice through increased use of
chemical fertilizer and pesticide and use of waste
water. This can affect their health and that of those
who consume vegetables raw, as well as harming the
urban ecosystem. Simultaneously, their movement
into periurban space demonstrates that purely urban
agriculture is not so sustainable in this context; its function has to be assessed in the context of the whole cityregion. Alongside this movement, farmers innovate not
only technologically but also in terms of their institutional affiliation, in order to support their intensification.
Coming to our second specific objective, we have
seen that sustainability is ultimately shaped by the
interaction of various indicators. Patch cultivation
could potentially have a sustainable intensified

future, through which urban farmers may generate
income and increase dietary diversity and food and
nutritional security. Interactions between elements of
sustainability mean that achieving sustainability will
be a complex task. Political recognition could be a
starting point, although not the only solution: the
interaction between profitability and environmental
stewardship is as difficult to tackle as that between
decreasing available space and institutional vested
interests. Although urban agriculture, as it is practiced
in Tamale, is dynamic, much still has to be done to
make it sustainable. Similar studies, incorporating a
socio-political and economic perspective, could now
usefully be undertaken in other locations to address
the pressing question of the role of intensive urban
patch cultivation in supporting sustainable livelihoods.
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